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A	B	S	T	R	A	C	T	
	
The	research	aims	to	assess	the	effects	of	AI-enabled	predictive	analysis	on	project	
risk	 identification,	 analysis,	 and	 response	 efficiency.	 Both	 qualitative	 and	
quantitative	approaches	were	used,	utilizing	primary	interviews	and	surveys.	The	
survey	results	gathered	from	risk/project	managers	indicate	the	use	of	AI,	analytics,	
and	predictive	tools,	and	identify	high	costs	and	data	quality	risks	as	key	issues.	The	
variance	in	project	risk	management	lies	in	early-stage	risk	identification,	analysis,	
and	response,	as	well	as	in	high-accuracy	project	management.	Additionally,	project	
risk	 management	 has	 enabled	 fast	 decision-making	 within	 the	 proper	 budget,	
leading	 to	 project	 success.	 This	 study	 demonstrates	 that	 AI-powered	 predictive	
analytics	 is	 crucial	 for	 identifying	 risks	 at	 the	 initial	 phases	 of	 projects,	 thereby	
improving	decision-making	on	risk,	cost,	and	time.	The	study	further	confirms	that	
despite	some	setbacks,	such	as	poor	data	quality	and	expense,	the	use	of	artificial	
intelligence	in	project	risk	management	remains	beneficial.

	
1.	INTRODUCTION	 	
Effective	 risk	 identification	 has	 become	 more	
important	 in	managing	 the	 complex,	 volatile,	 and	
uncertain	 aspects	 of	 a	 project.	 However,	
organizations	 have	 significantly	 improved	 their	
risk	 prediction	 and	 management	 through	 the	
development	and	use	of	artificial	 intelligence	and	
predictive	analytics.	Still,	many	organizations	face	
basic	 challenges	 in	 applying	 artificial	 intelligence	
because	 they	 do	 not	 follow	 proper	 data	
management	procedures.	For	example,	companies	
are	expected	to	halt	60%	of	AI	initiatives	that	lack	
AI-ready	data	by	2026	(Gartner,	2025).		
Interoperability	promotion	in	AI	risk	management	
requires	robust	frameworks	when	AI	systems	are	
adopted	in	key	business	processes.	The	worldwide	
market	 for	 AI	 trust	 and	 risk	 management	 is	
expected	 to	 attain	 USD	 7,444.9	 million	 by	 2030	
(Grand	 View	 Research,	 2025;	 AlNajdawi	 et	 al.,	

2024;	AlShawabkeh	et	al.,	2013;	Yas	et	al.,	2024).	
AI-based	 predictive	 instruments	 can	 analyse	
hidden	threats	throughout	the	project	lifecycle	and	
detect	 schedule	 slippages	 or	 cost	 overruns.	
Nevertheless,	these	instruments	

	
Figure	1:	AI	in	risk	management	

(Source:	Grand	View	Research,	2025)	
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introduce	 challenges	 such	 as	 data	 quality,	
integration	complexities,	and	governance	matters.	
Therefore,	 it	 is	 vital	 to	 analyse	 how	 project	 risk	
analytics	 can	 respond	 to	 and	 mitigate	 potential	
threats	 at	 early	 stages	 using	 the	 AI	 and	 CPMAI	
framework.	
1.1. Problem	statement	
Human	 judgment,	 expert	 workshops,	 and	
retrospective	checklists	were	primarily	used	in	the	
past	 to	 identify	 risks	 in	 projects	 (Alzoubi	 et	 al.,	
2024;	 El	 Khatib	 et	 al.,	 2023;	 Joghee	 et	 al.,	 2024).	
Although	 these	 techniques	 identify	 many	
recognised	 hazards,	 they	 often	 fail	 to	 detect	
emerging	issues	that	can	be	identified	through	data	
analysis	(Sihag	et	al.,	2024;	Treacy	et	al.,	2025;	El	
Khatib	 et	 al.,	 2023).	 These	 emerging	 issues	 are	
early	 warning	 signs	 of	 schedule	 slips,	 cost	
overruns,	or	quality	failures.	Overruns	and	delays	
of	 great	 magnitude	 are	 experienced	 in	 large	
projects	even	after	following	the	risk	management	
procedures,	 proving	 that	manual	 identification	 is	
not	enough	(AlMidfa	et	al.,	2024;	Naim	et	al.,	2024;	
Khan	 et	 al.,	 2023).	 For	 instance,	 approximately	
20%	of	the	planned	capacity	for	US	solar	projects	
was	postponed	to	 the	third	quarter	of	2025	(EIA,	
2025;	Al-Kassem	et	al.,	2022;	Kharbat	et	al.,	2021;	
Shwedeh	 et	 al.,	 2024).	 Therefore,	 this	 example	
shows	how	major	projects	 face	delays,	which	can	
contribute	to	improper	risk	analysis.	

	
Figure	2:	Solar	project	delays	

(Source:	EIA,	2025)	
Project	 delays	 or	 overruns	 can	 be	 caused	 by	
various	 reasons,	 which	 not	 only	 hamper	 the	
project's	 success	 rate	 but	 also	 fail	 to	 meet	 the	
project	 objectives	 (Joghee	 et	 al.,	 2020;	AlQassem,	
2022;	 Karthika	 et	 al.,	 2024).	 The	 vulnerability	 of	
human-led	 risk	 processes	 stems	 from	 cognitive	
biases,	 varying	 levels	 of	 knowledge,	 and	
fragmented	 data	 across	 different	 compartments	
(Shwedeh	et	al.,	2023;	AlQassem,	2022;	Kofinas	et	
al.,	 2016).	 For	 example,	 31.4%	 of	 participants	

indicated	 that	 inadequate	 initial	 planning	 and	
impractical	 timelines	were	 the	primary	 causes	 of	
construction	 delays	 in	 UK	 construction	 projects	
(Cornerstoneprojects.co,	2023;	Alzoubi	et	al.,	2024;	
Razmak	 et	 al.,	 2018;	 El	 Khatib	 et	 al.,	 2022).	
Henceforth,	 project	 managers	 require	 immediate	
access	 to	 reliable	 data	 and	 a	 well-organised	
analytical	capacity,	which	are	often	lacking	in	many	
organisations.		

	
Figure	3:	Reasons	for	construction	project	delays	

in	the	UK	
(Source:	Cornerstoneprojects.co,	2023)	

There	has	been	an	increase	in	the	complexity	and	
capital	requirements	of	projects.	Mature	Artificial	
Intelligence	 risk-management	 guidelines	 and	
frameworks	have	been	developed	to	encourage	the	
responsible	use	of	AI	in	operations	(Razmak	et	al.,	
2018;	 Murtaza	 et	 al.,	 2024;	 Yasir	 et	 al.,	 2024;	
Alzoubi	et	al.,	2024;	Shwedeh,	2022;	Ahmed	et	al.,	
2024).	Organisations	are	currently	facing	threats	to	
their	 strategies,	 as	 industries	 across	 the	 board	
continue	 to	 report	 very	 high	 levels	 of	 project	
overruns	 and	 delays.	 A	 study	 of	 500	 projects	
worldwide	found	that	52%	experienced	delays	due	
to	 improper	 planning	 (McKinsey,	 2023;	
AlShawabkeh	et	al.,	2016;	AlKatheeri	et	al.,	2025;	
Naim	et	al.,	2025).	This	study	examines	whether	AI-
based	predictive	analytics	can	identify,	respond	to,	
or	analyse	risks	at	their	inception	(Som	et	al.,	2023;	
El	Khatib	et	al.,	2023;	Shwedeh	&	F.,	2022).		
1.2. Research	aims	and	objectives	
This	 study	 aims	 to	 determine	 how	 AI-enabled	
predictive	 analysis	 enhances	 project	 risk	
identification,	analysis,	and	response.	

• Objectives	
• To	 evaluate	 the	 role	 of	 AI-enabled	

predictive	 analysis	 in	 enhancing	 project	
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risk	identification,	analysis,	and	response	
• To	 identify	 how	 AI-enabled	 predictive	

analysis	contributes	to	project	risk	analysis	
• To	 explain	 the	 challenges	 of	 AI-enabled	

predictive	 analysis	 in	 enhancing	 project	
risk	identification,	analysis,	and	response	

• To	 recommend	 effective	 strategies	 to	
mitigate	 challenges	 associated	 with	 AI-
enabled	 predictive	 analysis	 in	 enhancing	
project	 risk	 identification,	 analysis,	 and	
response	

1.3. Research	questions/hypotheses	
H1:	Projects	using	AI-Driven	Risk-Prediction	Tools	
identify	a	higher	number	of	Early-Stage	risks	than	
Projects	 relying	 solely	 on	 Manual	 Risk	
identification,	analysis,	and	response.	
H2:	The	integration	of	Risk-Prediction	outputs	into	
Project	 Risk	 Response	 planning	 leads	 to	 reduced	
schedule/cost	variance.	
1.4. Significance	and	scope	of	the	study	
The	 significance	 of	 this	 research	 lies	 in	 its	
investigation	 of	 the	 role	 of	 predictive	 analytics,	
powered	 by	 Artificial	 Intelligence,	 in	 enhancing	
early	identification	of	risks	and	improving	project	
outcomes	(Alshurideh	et	al.,	2022;	AlNajdawi	et	al.,	
2024;	Ma’asor	et	al.,	2023).	It	examines	the	use	of	
AI	to	manage	project	risks	and	assesses	its	impact	
on	deviations	from	planned	schedules	and	budgets	
(AlShawabkeh	et	al.,	2023;	Shwedeh	et	al.,	2024;	El	
Khatib	et	al.,	2024).	This	study	also	 identifies	 the	
obstacles	 encountered	 in	 applying	 AI-predictable	
analysis	across	different	organisational	and	sector	
environments.	
	
2.	LITERATURE	REVIEW		
2.1.	Technology	acceptance	model		
The	 Technology	 Acceptance	 Model	 (TAM)	 has	
emphasised	ease	of	use	and	perceived	advantages	
in	 understanding	 how	 project	 teams	 accept	 AI-
driven	 predictive	 analytics	 for	 risk	 identification,	
analysis,	 and	 response	 (AlHamadi	 et	 al.,	 2024;	 El	
Khatib	et	al.,	2023;	Khan	et	al.,	2024).		

	
Figure	4:	Technology	acceptance	model	

(Source:	Na	et	al.	2022)	

The	 model	 suggests	 that	 user	 acceptance	 is	
primarily	 influenced	by	perceived	usefulness	and	
perceived	ease	of	use.	As	noted	by	Na	et	al.	(2022),	
the	TAM	describes	the	trust	project	managers	have	
in	 AI	 systems	 to	 generate	 predictive	 results	 for	
identifying	 potential	 risks	 (AlShawabkeh	 et	 al.,	
2017;	 Maydybura	 et	 al.,	 2024;	 Karthika	 et	 al.,	
2024).	The	 likelihood	of	AI	adoption	 increases	as	
users	perceive	that	AI	tools	enhance	the	precision	
and	speed	of	risk	detection	and	that	responses	are	
well	analyzed	(Alshurideh	et	al.,	2022;	Joghee	et	al.,	
2018;	Kumar	et	al.,	2024).	As	argued	by	Cina	et	al.	
(2025),	complexity	or	a	lack	of	clarity	may	lead	to	
resistance	 to	 the	 AI-predictive	 use	 in	 project	
management	 (Shwedeh	 &	 F.,	 2021;	 Shao	 et	 al.,	
2025;	Kabiraj	et	al.,	2009).	The	use	of	TAM	enables	
organisations	 to	 develop	 AI	 solutions	 with	 user-
friendly	 interfaces,	 transparent	 explanations,	 and	
clear	benefits,	thereby	building	user	trust	(Alzoubi	
et	 al.,	 2025;	 El	 Khatib	 et	 al.,	 2024;	 Kanwal	 et	 al.,	
2023).	
2.2.	The	valence	theory	of	Risk		
The	Valence	Theory	of	Risk	Perception	emphasises	
that	 the	 characteristics	 of	 personnel's	 risk	
perception	 are	 determined	 by	 the	 importance	 or	
valence	associated	with	possible	outcomes	(Neyara	
Radwan	et	al.,	2025;	El	Khatib	et	al.,	2022;	Joghee	
et	al.,	2020).	As	stated	by	Wan	et	al.	(2024),	positive	
valence	 decreases	 perceived	 risks,	 whereas	
negative	 perceptions	 enhance	 risk	 sensitivity	
(Shwedeh	et	al.,	2024;	Khan	et	al.,	2024;	El	Khatib	
et	 al.,	 2023).	 This	 theory	 explains	 that	 project	
managers'	experiences	and	insights	gained	during	
risk	 identification,	 analysis,	 and	 response	 would	
affect	 their	 perception	 of	 risk	 and	 subsequent	
behaviour	 (Alshurideh	 et	 al.,	 2025;	 Sihag	 et	 al.,	
2024;	 El	 Khatib	 et	 al.,	 2022).	 For	 instance,	
predicting	 a	 project's	 failure	 using	 predictive	
analytics	 creates	 an	 urgency	 for	 managers	 to	
respond	negatively	(Joghee	et	al.,	2018;	Alzoubi	et	
al.,	2025;	Som	et	al.,	2023).	This	situation	leads	to	a	
stronger	urge	to	act	and	avoid	perceived	risks.	As	
argued	by	Gerlich	 (2023),	 a	person’s	 intention	 to	
engage	in	a	behaviour	is	influenced	by	the	balance	
between	perceived	advantages	and	perceived	risks	
(Kharbat	et	al.,	2017;	Anifa	et	al.,	2024;	Salloum	et	
al.,	 2024).	 Valence	 theory	 has	 been	 applied	 to	
identify	 the	 positive	 and	 negative	 factors	 of	 a	
project	initially	(Al-Qassem	et	al.,	2024;	Naim	et	al.,	
2024;	AlKurdi	et	al.,	2023).	Based	on	that,	AI	tools	
need	to	be	utilised	to	support	data-driven	decision-
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making	 and	 improve	 project	 outcomes	 by	
identifying	and	mitigating	risks.	
2.3.	Review	of	related	studies	
2.3.1.	The	role	of	AI-enabled	predictive	analysis	in	
identifying,	 examining,	 or	 responding	 to	 project	
risks	
AI-enabled	predictive	analysis	plays	a	crucial	role	
in	 identifying	project	risks	by	analysing	historical	
and	 real-time	 data	 to	 forecast	 potential	 issues	
(Kumar	et	al.,	2024;	Ahmed	et	al.,	2024;	Alshurideh	
et	 al.,	 2024).	 It	 creates	 scope	 for	 efficient	 risk	
mitigation.	 As	 stated	 by	 Yazdi	 et	 al.	 (2024),	 AI	
algorithms	aid	in	analyzing	past	projects	to	identify	
patterns	that	precede	risks,	thereby	helping	project	
managers	 manage	 problems	 (Yas	 et	 al.,	 2024;	 El	
Khatib	 et	 al.,	 2024;	 Alblooshi	 et	 al.,	 2025).	
Additionally,	predictive	analysis	ensures	accurate	
quantification	 of	 the	 potential	 effects	 and	
likelihoods	 of	 the	 various	 risks	 associated	with	 a	
given	project.	As	argued	by	Westenberger,	Schuler,	
and	 Schlegel	 (2022),	 data	 limitations	 or	
algorithmic	 bias	 in	 AI	 systems	 often	 lead	 to	
inaccurate	 predictions	 of	 project	 outcomes,	
hindering	 a	 project’s	 success	 (Al-Qassem	 et	 al.,	
2021;	Rana	et	al.,	2025;	Halder	et	al.,	2024).	Hence,	
predictive	analysis	with	AI	plays	a	different	role	in	
enhancing	 decision	 support	 and	 information	
analysis	for	real-time	risk	monitoring	and	response	
(AlShawabkeh	et	al.,	2023;	Shao	et	al.,	2025;	Ilyas	
et	 al.,	 2023).	 However,	 its	 challenges	 must	 be	
addressed	to	lead	a	project	successfully	in	less	time	
without	exceeding	the	budget	(Khatib	et	al.,	2024;	
Hanaysha	et	al.,	2021;	AlNajdawi	et	al.,	2024).	
2.3.2.	Challenges	of	AI-enabled	predictive	analysis	
for	 project	 risk	 identification,	 analysis,	 and	
response,	and	strategies	to	reduce	challenges	

	
Figure	5:	Strategies	to	mitigate	problems	

regarding	AI	usage	during	risk	identification,	
analysis,	and	response	

(Source:	Liang	et	al.	2022)	
Various	issues	encountered	when	using	AI-assisted	
predictive	 analysis	 create	 barriers	 to	 effective	
project	 risk	 identification,	 analysis,	 and	 response	
(AlAmiri	 et	 al.,	 2024;	 Hanaysha	 et	 al.,	 2021;	
AlQassem	 et	 al.,	 2024).	 As	 noted	 by	 Liang	 et	 al.	
(2022),	 the	 lack	 of	 data	 availability	 poses	 a	
challenge,	 and	 this	 challenge	 can	 be	 mitigated	
through	data	valuation	and	error	discovery,	as	AI	
models	 are	 based	 on	 vast	 quantities	 of	 historical	
data	 (Kanwal	et	al.,	2023;	AlMidfa	et	al.,	2024;	El	
Khatib	 et	 al.,	 2023).	 Apart	 from	 that,	 incomplete	
project	data	has	led	to	ineffective	risk	findings	for	
that	 specific	 project	 (Joghee	 et	 al.,	 2024;	
AlShawabkeh	et	 al.,	 2021;	 Joghee	et	 al.,	2021).	AI	
algorithms	 are	 complex,	 which	 often	 makes	 it	
difficult	 for	 project	 managers	 to	 understand	 the	
risk	predictions	 they	generate	 (Khan	et	al.,	2023;	
Rosmadi	et	al.,	2025;	Kukunuru	et	al.,	2019).	The	
implementation	of	 the	technical	model	has	raised	
ethical	 issues,	 including	 concerns	 about	 data	
privacy	(Alzoubi	et	al.,	2024;	Pande	et	al.,	2024;	AI-
Nakeeb	et	al.,	2024).	As	contradicted	by	Adepoju	et	
al.	 (2023),	 the	 adaptation	 of	 data	 governance	
practices	is	helpful	in	maintaining	the	accuracy	and	
security	of	data	(Joghee	et	al.,	2024;	AlShawabkeh	
et	 al.,	 2021;	 Joghee	 et	 al.,	 2021).	 Furthermore,	
frequent	 training	 and	 awareness	 programs	 are	
crucial	 for	 developing	 AI	 skills	 within	 a	 project	
team	 (Vij	 et	 al.,	 2025;	 Kharabsheh	 et	 al.,	 2024;	
Kabiraj	 et	 al.,	 2009).	 Implementing	 AI	 within	 a	
structured	framework,	such	as	CPMAI,	ensures	that	
AI	 output	 aligns	 with	 the	 project	 objectives	
(Karthika	et	al.,	2024;	Naim	et	al.,	2025;	Murtaza	et	
al.,	2024).		
2.4.	Research	gaps	and	rationale		
There	 is	 a	 lack	 of	 clarity	 in	 previous	 studies	
regarding	 the	 implementation	 of	 AI-predictive	
analytics	to	identify,	examine,	or	respond	to	project	
issues	(Treacy	et	al.,	2025;	AlKatheeri	et	al.,	2025;	
Shehab	et	al.,	2023).	Most	studies	do	not	consider	
the	 relationships	 among	 variables	 in	 AI-assisted	
predictive	analytics	within	the	CPMAI	framework.	
The	present	study	focuses	on	filling	a	gap,	aiming	
to	add	insights	and	evidence	by	identifying	specific	
strategies	for	utilising	predictive	analytics	with	AI	
to	accurately	identify	project	risks,	with	a	focus	on	
CPMAI	and	AI	(Alzoubi	et	al.,	2025;	Ma’asor	et	al.,	
2023;	Nuseir	et	al.,	2021).	
2.5.	Conceptual	framework	or	model	
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Figure	6:	Conceptual	framework	

(Source:	Self-created)	
3.	RESEARCH	METHODOLOGY		
3.1.	Research	design	(Mixed)	
Research	 design	 refers	 to	 the	 plan	 and	 steps	 for	
conducting	a	specific	research	project,	which	also	
determines	 the	 data	 collection	 and	 analysis.	 The	
mixed	research	design	has	been	implemented	with	
a	descriptive	 focus	 to	 analyse	 the	dependent	 and	
independent	 variables.	 The	 mixed-methods	
approach	 has	 produced	 evidence-based	 research	
using	 both	 quantitative	 and	 qualitative	 data	
(Younas,	Fàbregues	&	Creswell,	2023).	This	study	
has	applied	a	primary	qualitative	and	quantitative	
design,	 with	 interviews	 and	 surveys,	 to	 yield	
justified	 findings	 on	 the	 outcomes	 of	 enhancing	
project	outcomes	with	AI-predictive	analytics.		
3.2.	Sampling	and	participants	
The	random	sampling	method	has	been	used	and	
justified	to	ensure	individuals	have	an	equal	chance	
of	 being	 selected	 for	 the	 survey	 and	 interview	
process.	 As	 stated	 by	 Nii	 Laryeafio	 &	 Ogbewe	
(2023),	 effective	 sampling	 collection	 has	 led	 to	
saving	 time	 and	 collecting	 justified	 data	 as	 per	 a	

research	 project	 topic.	 A	 total	 of	 71	 respondents	
working	 as	 project/risk	 managers	 have	 been	
chosen	 for	 the	 survey	 process,	 and	 each	
respondent	has	to	answer	10	questions	related	to	
the	project	risk	 findings	and	application	of	AI-led	
predictive	 analytics.	 Further,	 five	 questions	 have	
been	 asked	 of	 4	 project	 managers	 during	 the	
interview	 in	 the	 context	 of	 a	 couple	 of	 tool-
adopting	projects.		
3.3.	Data	collection	tools	and	procedures	
Primary	 quantitative	 and	 qualitative	 procedures	
were	adopted	to	achieve	the	study's	objectives:	to	
assess	the	role,	contribution,	and	challenges	of	AI-
driven	 predictive	 analytics	 in	 enhancing	 project	
risk	 recognition.	 Quantitative	 data	 has	 been	
collected	through	a	Google	Forms	survey	targeting	
project	 and	 risk	 managers.	 The	 survey	 includes	
questions	on	the	application	of	AI	tools,	risks,	and	
project	 variance	 results.	 This	 has	 helped	 in	 the	
statistical	analysis	of	results	between	project	risk	
and	 AI-Predictive	 analytics	 use.	 Additionally,	
interviews	with	project	managers	had	already	been	

Technology	acceptance	model	

PROJECT	RISK	
IDENTIFICATION	

Risk	assessment	

Real-time	monitoring	
risks		

Early	risk	
identification	

Effective	tech	use		

Predictive	analytics	
	

AI	usage		

AI-ENABLED	
PREDICTIVE	ANALYTICS	

ENHANCING	PROJECT	RISK	IDENTIFICATION	THROUGH	AI-ENABLED	
PREDICTIVE	ANALYTICS:	AI	AND	CPMAI	FRAMEWORK	LENS	

The	valence	theory	of	Risk	
	



K.A. Alsuwaidi et al.,                         International Journal of Business Analytics and Security (IJBAS) 5(1) -2025-  127	

https://doi.org/10.54489/ijbas.v5i1.556                                                                                                    Published by: GAFTIM, https://gaftim.com 

organised	 in	 the	 context	 of	 AI-driven	 predictive	
analytics	tools.	Surveys	and	interviews	enhance	the	
likelihood	 of	 obtaining	 reliable,	 context-relevant	
research	 findings	 (Tourangeau,	 2021).	 Hence,	
these	 quantitative	 and	 qualitative	 data	 collection	
tools	 and	 procedures	 have	 been	 considered	
justified	 and	 have	 assisted	 the	 study	 in	
understanding	 the	measurable	effectiveness	of	AI	
applications	 for	 identifying,	 exploring,	 and	
projecting	risk	response	management.	
3.4.	Data	analysis	techniques	
Data	analysis	has	focused	on	quantitative	statistical	
techniques	 and	 qualitative	 thematic	 analysis	 to	
ensure	 a	 comprehensive	 understanding	 of	 the	
research.	 Quantitative	 data	 collected	 through	
surveys	were	analyzed	using	descriptive	statistics,	
ANOVA,	 and	 regression.	 It	 has	 assessed	 the	
relationships	 between	 the	 use	 of	 AI	 tools	 and	
variations	in	project	outcomes.	This	has	also	been	
effective	 in	 determining	 the	 effect	 technical	
adoption	 had	 on	 the	 response	 and	 analysis	 after	
project	 risks	 were	 identified.	 Additionally,	 the	
thematic	 analysis	 technique	 was	 applied,	 and	
specific	 themes	 were	 identified	 in	 line	 with	 the	
study's	 aim	 and	 objectives.	 Sources	 from	 Google	
Scholar,	books,	and	 journals	helped	 interpret	and	
validate	 these	 themes.	 Quantitative	 findings	
indicate	 measurable	 outcomes,	 and	 qualitative	
information	refers	to	contextual	aspects	within	the	
research	(Hendren	et	al.,	2022).	The	data	analysis	
for	this	research	focused	on	comparing	risk	counts,	
regression	analyses	of	 the	variance	outcome,	and	
the	use	of	tools.		
	
3.5.	Ethical	considerations	
Ethical	standards	must	be	maintained	throughout	
the	research	process	to	ensure	academic	integrity.	
Informed	 consent	 was	 obtained	 from	 each	
participant	 before	 collecting	 data,	 and	 the	 form	
involved	 the	 details	 of	 the	 purpose	 and	
confidentiality	 of	 their	 participation.	 Ethical	
consideration	is	required	to	conduct	valid	research	
without	 any	 ethical	 breach	 (Anwar,	 Anderson	 &	
Williams,	 2024).	 Data	 from	 the	 survey	 and	
interview	 have	 been	 effectively	 stored	 for	
educational	purposes.	Anonymity	was	guaranteed	
through	all	analyses	and	reports	to	prevent	bias	or	
disclosure	 of	 sensitive	 project	 information.	 All	
citations	 have	 been	 done	 for	 the	 used	 secondary	
sources	 of	 information	 from	 books,	 journals,	 and	
Google	Scholar.	

4.	DATA	ANALYSIS	AND	RESULTS	
4.1.	Presentation	of	data		

	
Figure	7:	Descriptive	statistics	

(Source:	SPSS)	
From	the	descriptive	statistics,	it	can	be	seen	that	
of	the	71	respondents,	most	were	males,	as	shown	
by	the	mean	of	1.59,	which	is	below	2	(the	value	for	
females)	but	close	to	it.	This	implies	that	there	are	
slightly	more	men	than	women	in	the	samples	who	
work	 in	 project	 or	 risk	 management	 positions.	
Respondents'	experience	levels	ranged	from	1	to	4	
on	the	given	scale	(mean	=	2.36;	SD	=	0.817).	Thus,	
implying	that	the	majority	of	the	participants	were	
of	moderate	professional	experience,	which	can	be	
taken	 as	 about	 3–7	 years.	 It	 appears	 that	 this	
distribution	 is	 evenly	 spread	 to	 provide	different	
views	 (Kabiraj	 et	 al.,	 2011;	 Joghee	 et	 al.,	 2021;	
Rosmadi	et	al.,	2025).	

	
Figure	8:	ANOVA	1	
(Source:	SPSS)	

The	 analysis	 of	 variance	 shows	 that	 there	 is	 a	
significant	relationship	between	the	factors	of	AI-
based	predictive	analytics	and	effective	handling	of	
project	 risks	 at	 the	 inception	 phase.	 The	
significance	 value	 is	 below	 0.05,	 which	 helps	 to	
reject	the	null	hypothesis	and	conclude	that	indeed	
the	 null	 hypothesis	 is	 not	 true.	 This	 analysis	
provides	 evidence	 for	 the	 alternative	 hypothesis	
that	 employing	 artificial	 intelligence	 in	 analysing	
data	improves	the	accuracy	of	identifying	potential	
risks	 (AlQassem	 et	 al.,	 2022;	 Lee	 et	 al.,	 2024;	
Khadragy	et	al.,	2022).	
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Figure	9:	ANOVA	2	
(Source:	SPSS)	

The	 above	 ANOVA	 analysis	 points	 out	 that	 AI-
enabled	predictive	 analytics	 greatly	 influence	 the	
success	factors	of	projects,	as	it	leads	to	enhanced	
decisions,	 staying	 within	 budget.	 The	 null	
hypothesis	is	rejected	since	the	significance	value	
is	 less	 than	0.05,	 thereby	 supporting	 the	positive	
hypothesis	 that	CPMAI	 and	AI-based	 frameworks	
have	a	role	in	project	performance	by	analysing	the	
potential	 risks	 and	 further	 managing	 those	 risks	
(Alzoubi	et	al.,	2024;	Anifa	et	al.,	2024;	Shao	et	al.,	
2025).	
4.2.	Interview		
Question	 1:	 “In	 what	 ways	 has	 the	
implementation	of	AI-driven	predictive	analytics	
altered	 your	 method	 for	 identifying	 project	
risks?”	
Project	 manager	 1:	 I	 observed	 that	 Artificial	
intelligence	has	revolutionised	the	identification	of	
risks	as	observed	through	AI	tools.	In	the	old	days,	
people	 used	 to	 talk	 in	 groups,	 but	 presently	 the	
system	 points	 out	 any	 possible	 problems	 that	
might	arise	in	a	project.	
Project	 manager	 2:	 AI	 has	 contributed	 to	 the	
structuring	of	early	risk	detection	 in	my	projects.	
This	is	because	it	keeps	analysing	the	project	data	
so	that,	in	turn,	it	becomes	easier	for	me	to	identify	
the	trends	which	may	go	unnoticed	by	humans.	
Project	manager	3:	Our	change	of	approach	from	
being	reactive	to	proactive	was	influenced	by	AI.		
Project	manager	4:	Through	predictive	analytics,	
we	can	identify	hidden	links	that	were	not	obvious	
to	us	earlier.	
Question	 2:	 “Which	 kinds	 of	 data	 are	 essential	
for	 your	 AI	 system	 to	 provide	 precise	 risk	
predictions?”	
Project	manager	1:	 I	believe	that	data	should	be	
accurate,	 and	 even	 a	 small	 mistake	 may	 lead	 to	
wrong	 forecasting,	 especially	when	 the	 system	 is	
fed	with	partial	or	expired	information.	
Project	 manager	 2:	 It	 was	 initially	 difficult	 to	
integrate	 artificial	 intelligence	 tools	 into	 the	
project	management	software	due	to	the	need	for	

technical	and	process	alignment	adjustments.	
Project	manager	3:	There	is	great	reliance	on	the	
history	 of	 project	 data,	 cost	 information,	 and	
variations	in	the	time	schedule.		
Project	 manager	 4:	 The	 quality	 information	
includes	 outcomes	 of	 earlier	 projects,	 records	 of	
problems,	and	team	effectiveness	indicators.	
Question	3:	“How	have	the	insights	generated	by	
AI	 been	 incorporated	 into	 your	 project's	
approach	 to	 risk	 management	 and	 decision-
making?”	
Project	manager	1:	Initially,	my	team	did	not	fully	
trust	 the	 AI	 recommendations;	 however,	
continuous	training	made	them	realise	that	AI	was	
there	to	assist	them,	not	to	take	their	jobs.	
Project	manager	2:	The	senior	engineers	resisted	
my	efforts	to	implement	AI,	but	after	observing	the	
precision	 of	 the	 AI	 forecasts,	 they	 began	 to	 trust	
me.	
Project	manager	3:	Our	plans	for	mitigation	and	
contingency	budgeting	are	directly	affected	by	the	
risk	scores.		
Project	 manager	 4:	 I	 think	 that	 AI	 helps	 in	
detecting	risks	with	a	high	likelihood	that	require	
taking	precautionary	measures.	
Question	 4:	 “What	 obstacles	 have	 you	
encountered	 in	 the	 deployment	 of	 AI	 tools	 for	
managing	risk?”	
Project	 manager	 1:	 One	 of	 the	 most	 valuable	
aspects	of	AI	is	its	ability	to	predict	potential	risks	
early;	as	a	result,	I	reduced	cost	overruns.	
Project	manager	2:	AI	has	enhanced	the	pace	of	
execution	 in	my	projects,	 as	 it	 is	now	possible	 to	
determine	interrelations	that	may	lead	to	slippages	
Project	 manager	 3:	 There	 was	 resistance	 from	
certain	 team	 members	 since	 they	 had	 no	
experience	with	AI-based	systems.		
Project	manager	4:	The	biggest	problem	was	that	
the	data	lacked	consistency	and	was	unreliable.	
Question	 5:	 “What	 measurable	 effects	 do	 you	
believe	 AI	 has	 had	 on	 the	 results	 of	 project	
performance?”	
Project	 manager	 1:	 In	 my	 opinion,	 more	
transparency	is	required	in	AI	models	since	it	is	not	
clear	how	certain	predictions	are	made	
Project	manager	2:	It	would	be	better	if	AI	could	
explain	itself	since	this	would	increase	trust	among	
stakeholders	 and	 facilitate	 the	 justification	 of	
decisions	based	on	AI	insights.	
Project	 manager	 3:	 I	 ensured	 that	 workers	
understood	 that	 the	 outcomes	 of	 artificial	
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intelligence	required	intensive	learning.		
Project	 manager	 4:	 In	 my	 opinion,	 change	
management	 initiatives	 positively	 influence	
project	success.		
	
4.3	.Thematic	analysis	
4.3.1.	 Early	 risk	 detection	 with	 the	 help	 of	 AI-
enabled	predictive	analysis	
AI-driven	tools	greatly	enhance	risk	identification	
at	the	inception	phase	compared	with	conventional	
approaches.	The	importance	of	predictive	analytics	
is	being	able	to	identify	potential	risks	in	a	project	
early,	 so	 issues	 can	 be	 managed	 at	 their	 onset	
(AlShawabkeh	et	al.,	2018;	Joghee	et	al.,	2023;	Sun	
et	al.,	2016).	In	terms	of	analysed	or	examined	risk	
counts,	 involving	 high	 cost	 and	 data	 quality	 are	
significant	 in	 determining	 risk	 in	 projects.	 The	
auto-algorithm	mechanism	helps	analyze	both	past	
and	current	data	to	identify	trends	that	may	not	be	
obvious	to	project	managers	(Vergara	et	al.,	2025;	
Joghee	et	al.,	2013;	Habbal	et	al.,	2019;	Alshurideh	
et	 al.,	 2025).	 Therefore,	 individuals	 can	 make	
better	choices	using	AI-enabled	predictive	analysis,	
resulting	 in	 less	 deviation	 from	 the	 planned	
schedule	 and	 budget	 (Samer	 Hamadneh	 et	 al.,	
2023;	Alshurideh	et	al.,	2022;	Tangri	et	al.,	2023).	
These	positive	remarks,	gathered	through	two	data	
collection	methods,	 further	 justify	 the	 integration	
of	AI,	which	 improves	risk	visibility	and	provides	
context	for	project	managers'	decisions	(AlHamadi	
et	 al.,	 2024;	 El	 Khatib	 et	 al.,	 2023;	 Nuseir	 et	 al.,	
2019).	
4.3.2.	 Role	 of	 training	 and	 data	 governance,	 and	
system	integration	
The	 integration	 of	 AI	 tools	 into	 project	
management	 workflows	 is	 made	 easier	 by	
structured	 data	 governance	 and	 continuous	
training.	 Well-trained	 teams	 with	 up-to-date	
databases	expressed	trust	in	AI	suggestions,	which	
helped	with	 accurate	 risk	 identification,	 analysis,	
and	response	(Gaube	et	al.,	2023).	To	get	the	most	
out	of	AI	 tools,	 there	should	be	high-quality	data,	
appropriate	 CPMAI	 frameworks,	 and	 continuous	
learning.	Trained	personnel	 are	more	effective	at	
identifying	potential	dangers	and	opportunities	at	
the	 initial	 stages	 of	 projects	 (Perifanis	 &	 Kitsios,	
2023).	Through	training,	project	managers	receive	
certain	risk	evaluation	structures	and	methods.	On	
the	other	hand,	managers	indicated	that	problems	
such	as	inconsistent	data	and	non-compliance	with	
AI	adoption	may	hinder	AI’s	effectiveness	(Tanveer	

et	 al.,	 2025;	 Kofinas	 et	 al.,	 2016;	 El	 Khatib	 et	 al.,	
2024).	
	
4.3.3.	Key	findings	aligned	with	research	questions	
The	findings	aligned	with	hypothesis	1,	as	the	use	
of	AI	in	predictive	analytics	enhances	risk	detection	
at	 the	 inception	 phase.	 Projects	 that	 employed	
artificial	 intelligence	 tools	 identified	 more	 risks	
than	 those	 that	 did	 not	 (Yasir	 et	 al.,	 2024;	
AlKatheeri	 et	 al.,	 2025;	 Rana	 et	 al.,	 2025).	
Moreover,	 the	 data	 collected	 through	
questionnaires	 and	 interviews	 indicated	 that	
integrating	 artificial	 intelligence	 into	 the	 risk	
response	 plan	 enhances	 decision-making.	 The	
schedule	compliance	and	cost	control	mechanisms	
are	 also	 optimised	 using	 AI-enabled	 predictive	
analysis,	which	aligns	with	hypothesis	2	(Anifa	et	
al.,	 2022;	 Al-Kassem	 &	 A.	 H.,	 2021;	 Kurdi	 et	 al.,	
2025).	Although	there	were	some	challenges,	such	
as	 data	 quality	 and	 high	 costs,	 it	 was	 clear	 that	
artificial	 intelligence	 improved	 risk	 management	
accuracy	and	project	performance.	
	
5.	DISCUSSION	
5.1.	Interpretation	of	findings	
The	interview	provides	important	 information	on	
the	 effectiveness	 of	 artificial	 intelligence-driven	
predictive	 analytics	 in	 identifying	 project	 risks.	
One	major	 issue	that	was	raised	most	of	 the	time	
was	 how	 risk	 management	 has	 changed,	 now	
moving	 from	 reactive	 to	 proactive.	 Proper	
integration	of	AI-predictive	analysis	into	decision-
making	 regarding	 early	 detection	of	 project	 risks	
(Soni,	2025;	Alshurideh	et	al.,	2024;	Alblooshi	et	al.,	
2025;	 AlQassem	 et	 al.,	 2025).	 Each	 participant	
noted	 that	 these	 AI	 programs	 help	 identify	 risks	
arising	early	for	project	managers.	This	change	has	
enhanced	 project	 stability	 and	 improved	 data-
driven	 decision-making	 for	 risk	 response.	 The	
quality	and	integration	of	data	matter,	and	the	AI	
system	 needs	 up-to-date	 information	 to	 work	
properly	(Raimundo	&	Rosário,	2021;	Maydybura	
et	 al.,	 2024;	AlQassem	&	A.	H.,	 2024;	Khan	 et	 al.,	
2024).	 Nonetheless,	 integration	 problems	 and	 a	
lack	 of	 uniformity	 in	 data	 recording	 posed	
obstacles,	according	to	the	interview	results.	
The	interviews	and	statistical	analysis	indicate	real	
benefits	 from	 AI	 uptake,	 such	 as	 improved	 cost	
control	 and	 reduced	 schedule	 variance	 in	
responding	to	risks.	Nonetheless,	the	ability	of	AI	to	
explain	and	be	understood	remains	a	key	concern	
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in	 AI	 confidence	 (AlShawabkeh	 et	 al.,	 2021;	 El	
Khatib	et	al.,	2023;	Pande	et	al.,	2024).	A	prepared	
organisation	 and	 an	 ongoing	 incorporation	 of	
human	intellect	and	decision-making	 frameworks	
are	essential	in	predictive	analysis	(Vudugula	et	al.,	
2023;	 AlShawabkeh	 et	 al.,	 2014;	 Kanwal	 et	 al.,	
2023;	 Nazeer	 et	 al.,	 2025).	 The	 findings	 indicate	
that	 although	 the	 use	 of	 predictive	 analytics	
powered	by	AI	promotes	the	detection	of	risks	of	
inception,	this	is	not	effective	unless	there	is	high-
quality	information.		
5.2.	Comparison	with	prior	studies	
The	quantitative	analysis	refers	to	the	use	of	AI	to	
analyze	past	research	data	and	detect	issues	within	
a	project.	Algorithmic	biases	and	privacy	risks	have	
disrupted	 the	 ability	 to	 identify	 major	 project	
issues	 and	 prioritise	 early	 project	 completion,	
while	neglecting	early-	and	mid-project	problems	
(Bakhshandeh,	 Zaballero	 &	 Rothwell,	 2025;	
Alshurideh	et	al.,	2025;	Khatib	et	al.,	2024;	AlKurdi	
et	 al.,	 2025).	 Based	 on	 the	 qualitative	 insights,	
dashboards	 and	 the	 right	 AI	 evaluation	 during	
sprint	 retrospectives	 are	 helpful	 in	 improving	 a	
project's	 success.	 As	 mentioned	 by	 Coito	 et	 al.	
(2021),	the	functions	of	real-time	monitoring	and	
fast	 decision-making	 support	 to	 prevent	 issues.	
The	 findings	 from	 the	 statistical	 analysis	 focused	
on	 the	 count	 of	 significant	 challenges,	 including	
high	AI	application	costs	for	certain	projects,	data	
availability,	and	quality	challenges.	These	errors	or	
risks	must	be	resolved	by	AI	through	data	analytics	
training	and	the	use	of	CPMAI	and	data	governance	
frameworks.	
5.3.	Implications	for	theory	and	practice	
The	 study	 has	made	 theoretical	 contributions	 by	
using	 the	 Technology	 Acceptance	 Model	 and	 the	
Valence	theory	of	risk.	The	theoretical	implications	
reveal	 that	 project	managers'	 readiness	 to	 adopt	
AI-driven	 predictive	 analytics	 regarding	 risk	
identification,	 analysis,	 and	 response.	 This	 is	
influenced	by	the	subjective	perceptions	of	ease	of	
use	 and	 usefulness.	 The	 inclusion	 of	 the	 Valence	
Theory	of	Risk	application	describes	responses	to	
assessed	 risks	 and	 informs	 managerial	 choice	
based	on	the	components	of	risk	perception	(Zhang	
et	al.,	2023).	The	research	findings	have	the	scope	
to	 design	 AI	 solutions	 with	 simple	 interfaces,	
transparent	 algorithms,	 and	 clear	 benefits	 to	
promote	the	acceptability	of	project	risk	analysis.	
Training	 programs	 and	 strong	 data	 governance	
arrangements	 are	 important	 for	 improving	 AI	

efficiency	and	actionable	 insights	(Abayomi	et	al.,	
2024).	 Finally,	 the	 integration	 of	 AI	 into	 current	
project	management	practices	facilitates	early	risk	
identification,	 reduces	 costs,	 and	 improves	
adherence	 to	 schedules.	 Addressing	 challenges	
related	 to	 data	 quality	 and	 system	 integration	
requires	 training	 and	 governance	 procedures	 to	
allow	improvements	in	project	performance.	
	
6.	CONCLUSION	AND	RECOMMENDATIONS	
It	is	clear	that	predictive	analysis,	supported	by	AI,	
greatly	 improves	 the	 identification	of	 risks	at	 the	
start	 of	 projects,	 as	 traditional	 methods	 identify	
fewer	 risks.	 Data	 obtained	 from	 surveys	 and	
interviews	reveals	that	there	is	enhanced	decision-
making,	 better	 cost-cutting	 measures,	 as	 well	 as	
improved	adherence	to	schedules	when	the	output	
of	AI	is	used	during	responding	to	risks.	Important	
factors	 that	 aid	 in	 analysing	 project	 risk	
management	 using	 AI	 are	 organised	 data	
management,	CPMAI	models,	and	ongoing	capacity	
building.	However,	there	are	remaining	challenges,	
such	 as	 poor	 data	 quality,	 and	 the	 high	
implementation	 cost	 hinders	 a	 project's	 success	
rate.	

• Theoretical	and	practical	implications	
This	 research	 applies	 the	Technology	Acceptance	
Model	 and	 the	 Valence	 Theory	 of	 Risk	 and	
emphasises	 the	 contribution	 of	 Artificial	
Intelligence	to	project	management.	Organisations	
can	practically	adopt	predictive	analytics	through	
AI	and	add	CPMAI	frameworks,	which	help	identify,	
analyse,	and	respond	to	risks	at	an	early	stage.	The	
theoretical	and	practical	implications	of	this	study	
help	 project	 managers	 enhance	 decision-making	
by	using	AI-enabled	predictive	analysis	 to	deliver	
accurate	responses.	

• Limitations	
Due	 to	 the	 limited	number	of	participants	drawn	
from	specific	project	settings,	the	research	may	not	
be	 generalised	 easily.	 Also,	 depending	 on	 what	
people	have	said	in	questionnaires	and	interviews,	
it	 could	 lead	 to	 bias.	 The	 complexity	 of	 AI	 tools,	
poor	data	quality,	and	high	costs	were	omitted	or	
not	deeply	analysed	in	the	study.	

• Future	research	directions	
Future	 studies	 must	 involve	 bigger	 audience	
samples	from	different	sectors	so	that	the	findings	
may	 apply	 to	 various	 contexts.	 It	 is	 important	 to	
determine	 how	 risk	 is	 managed	 using	 artificial	
intelligence-based	predictive	analytics	throughout	
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various	 projects	 (Afzal	 et	 al.,	 2021).	 It	 would	 be	
interesting	to	research	how	new	developments	in	
AI,	such	as	machine	learning	and	natural	language	
processing,	 can	 be	 integrated	 to	 improve	
predictions.	 It	 would	 also	 be	 crucial	 to	 consider	
organisational	 culture,	 team	 readiness,	 and	
collaboration	between	humans	and	AI	when	using	
predictive	tools.	
.		
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