Vol. 05 No. 01. Jan-March 2026 Advance Social Science Archive Journal

Available Online: https://assajournal.com
Vol. 05 No. 01. Jan-March 2026.Page# 2104-2113
Print ISSN: 3006-2497 Online ISSN: 3006-2500
Platform & Workflow by: Open Journal Systems
https://doi.org/10.5281/zenodo0.19005706

Al Task Automation and Resource Optimization: Empirical Evidence on Their Direct
Contributions to Project Management Efficiency in Pakistan
Syed Haider Ali Shah
MS Project Management, Superior University, Lahore
haidarshah234@gmail.com
ABSTRACT
This article investigates the direct contributions of Artificial Intelligence (Al) to project
management efficiency in Pakistan, with a specific focus on Al-based task automation and Al-
enabled resource optimization. Based on survey data collected from 206 project management
professionals across IT, construction, services, and related sectors, the study assesses how these
Al capabilities enhance workflow efficiency, reduce managerial workload, strengthen project
control, and improve cost and time utilization within the PMI Golden Triangle (cost, time, scope).
Utilizing a quantitative cross-sectional design, validated multi-item Likert scales, and multiple
linear regression analysis, the results demonstrate significant positive direct effects: task
automation (8 = .238, p < .001) alleviates administrative burdens and bolsters operational
control, while resource optimization (8 = .188, p = .002) enhances predictive allocation and
resilience in volatile market conditions. The model explains 67.6% of the variance in project
management efficiency (R? = .676). Situated in Pakistan’s emerging-economy context marked by
infrastructural constraints, cultural resistance to transparency, and macroeconomic instability
the findings position Al as a strategic driver of operational excellence and long-term competitive
advantage in project-driven industries.
Keywords: Artificial Intelligence, Task Automation, Resource Optimization, Project Management
Efficiency, PMI Golden Triangle, Pakistan
Introduction
The project management environment worldwide is undergoing a seismic transformation,
shifting from predominantly human-centered, conservative methodologies to data-driven and
technologically augmented approaches. Artificial Intelligence (Al), encompassing technologies
such as machine learning (ML), natural language processing (NLP), and predictive analytics,
stands at the core of this evolution, fundamentally redefining operational efficiency in project
delivery (Adamantiadou and Tsironis, 2025). Organizations now face increasingly complex,
volatile, and data-intensive environments where traditional practices often fall short in handling
uncertainty, interdependencies, and rapid change. Consequently, the integration of Al has
transitioned from an optional enhancement to an essential strategic imperative for
organizational survival and competitiveness (Duica et al., 2024). This paradigm shift addresses
longstanding inefficiencies inherent in conventional project management by enabling the
processing of vast datasets for superior pattern recognition, predictive foresight, and automated
decision support that consistently surpass human cognitive limitations.
Central to conventional project management is the PMI Golden Triangle, comprising the
interconnected constraints of cost, time, and scope, which have long served as the foundational
benchmarks for assessing project success. Despite decades of methodological refinement
through globally recognized frameworks like PMBOK and PRINCE2, project failure rates remain
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alarmingly high, with persistent challenges in delivering on time, within budget, and to required
specifications. Recent global insights from the Project Management Institute indicate that
average project performance stands at approximately 73.8%, meaning a substantial portion of
initiatives still fall short of business goals, leading to significant resource waste and unrealized
benefits (PMI, 2024). Primary contributors to these systemic failures include human cognitive
biases, inaccurate resource forecasting, delayed risk responses, and inadequate adaptation to
dynamic conditions. Al mitigates such weaknesses through the concept of "augmented
intelligence," where algorithms analyze enormous volumes of data to uncover hidden patterns
and insights invisible to human observers, thereby facilitating more accurate forecasting,
proactive interventions, and optimized outcomes across all Golden Triangle dimensions
(Heidrich, 2024; Shamim, 2024).

The contemporary pursuit of project efficiency increasingly centers on two pivotal Al-driven
mechanisms: task automation and resource optimization, both of which directly target
operational bottlenecks in project execution. Al-based task automation alleviates the
administrative burden that consumes a substantial portion of project managers' time often
estimated at up to 54 percent freeing professionals to redirect their focus toward higher-value
activities such as strategic leadership, stakeholder engagement, and value-driven decision-
making (Taylor, 2021). By automating routine processes including status reporting, scheduling
updates, document verification, and progress tracking, Al streamlines workflows, reduces
managerial workload, minimizes errors from manual handling, and enhances overall project
control through consistent, real-time execution. Concurrently, Al-enabled resource optimization
employs advanced predictive modeling to prevent resource burnout, idling, and misallocation,
dynamically assigning human, financial, and material resources to critical path activities with
greater precision (Grzeszczyk, 2024; Kacprzyk et al., 2024). This approach minimizes waste,
improves cost containment by avoiding unnecessary expenditures, and accelerates time
utilization by aligning resources more effectively with project demands, thereby strengthening
adherence to the Golden Triangle constraints in resource-constrained settings.

While Al's predictive capabilities offer substantial promise for elevating project outcomes,
translating these insights into tangible, actionable improvements require robust integration
mechanisms beyond isolated tools. Traditional monitoring approaches remain largely
retrospective, emphasizing post-event reporting and historical analysis, which often allow
variances to escalate before intervention becomes possible. In contrast, real-time monitoring
functions as a dynamic interpreter that converts Al-generated predictions into immediate
corrective actions, closing the loop between insight and execution. This article examines the
direct contributions of Al-based task automation and Al-enabled resource optimization to project
management efficiency, drawing on empirical evidence gathered from 206 Pakistani project
professionals across key sectors including IT, construction, and services. Situated within
Pakistan's unique socio-economic and technological context an emerging economy experiencing
rapid digital transformation while grappling with infrastructural limitations, cultural resistance
to transparency, macroeconomic volatility, and resource-related implementation challenges the
study highlights how these specific Al capabilities enhance workflow efficiency, reduce
managerial workload, improve project control, and optimize cost and time utilization to elevate
overall project performance in volatility-prone environments (Sheikh et al., 2024). By focusing
on these direct effects, the research provides practical, evidence-based insights for organizations
in similar developing markets seeking to harness Al for sustainable competitive advantage and
resilience.
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Problem Statement
Notwithstanding the well-documented advantages of digital transformation in project
management, a substantial proportion of organizations particularly within emerging economies
such as Pakistan continue to depend on antiquated, predominantly reactive, and structurally
inflexible project management systems. These legacy approaches prove increasingly inadequate
in addressing the exponential proliferation of data characteristic of contemporary project
environments, thereby perpetuating recurrent phenomena including budgetary overruns,
schedule deviations, and uncontrolled scope expansion. Although the literature has robustly
established Artificial Intelligence as a potent instrument for predictive analytics and intelligent
automation, its systematic and institutionalized deployment remains markedly fragmented and
underdeveloped. In the Pakistani project management domain encompassing the interrelated
sectors of information technology, construction, and services a pronounced technological
paradox manifests: widespread awareness of Al’s potential coexists with limited evidence of
successful integration into core project management processes. This implementation lag is
attributable to multifaceted constraints, including resource scarcity, insufficient specialized
training, and prevailing misconceptions concerning the precise mechanisms through which Al
interacts with the PMI Golden Triangle dimensions of cost, time, and scope. Moreover, a
significant lacuna persists within the extant body of knowledge regarding the mediating
processes that underpin Al-driven efficiency gains. The preponderance of scholarly inquiry has
concentrated on direct causal linkages between Al capabilities and project outcomes, while
largely neglecting the pivotal mediating function of real-time monitoring in translating predictive
intelligence into contextually adaptive and timely corrective action. Given that the inherently
prospective nature of Al-generated predictions requires agile, project-specific translation to yield
operational value in dynamic settings, there exists an urgent imperative for rigorous, quantitative
investigations situated within Pakistan’s distinctive organizational culture and technological
infrastructure. Such contextually grounded empirical research is essential to elucidate these
relational dynamics and furnish an evidence-based framework to guide effective Al adoption in
emerging-market project environments.
Research Objectives
1. To examine how Al based task automation enhances workflow efficiency, reduces
managerial workload and improves project control.
2. To evaluate how Al enabled resource optimization improves cost and time utilization,
thereby contributing to higher project efficiency.
Research Questions
1. In what ways does Al based task automation streamline project workflows, enhance
managerial productivity and improve overall project efficiency?
2. How does Al enable resource optimization to contribute to effective cost and time
utilization in project environments?
Literature Review
The introduction of Artificial Intelligence (Al) is catalyzing a profound metamorphosis in project
management (PM), transforming it from a domain of stagnant, manual planning into one of
dynamic, intelligent orchestration. This literature review critically synthesizes contemporary
scholarship on the intersection of Al capabilities and project performance, with a particular
emphasis on Al-based task automation and resource optimization as mechanisms for enhancing
efficiency across the PMI Golden Triangle (cost, time, and scope). It juxtaposes global patterns of
Al adoption with the distinctive challenges and opportunities in developing economies, notably
Pakistan, where infrastructural, cultural, and economic factors shape implementation

2106 | Page



Vol. 05 No. 01. Jan-March 2026 Advance Social Science Archive Journal

trajectories. Central to this inquiry is the mediating doctrine of real-time monitoring,
conceptualized as the vital "pulse" that translates technological potential into tangible
operational achievements (Salimimoghadam et al., 2025). While Al promises unprecedented
enablers through big data, machine learning, and generative models the review highlights
persistent tensions between technological determinism (the assumption that Al inherently
drives efficiency) and socio-technical perspectives (which emphasize the necessity of effective
human-machine alignment for meaningful gains). Barriers such as data quality deficiencies and
organizational inertia continue to moderate realized performance improvements, underscoring
that Al's impact is contingent upon contextual integration rather than isolated deployment.

The theoretical foundations underpinning Al's role in PM converge around Socio-Technical
Systems (STS) theory and the Resource-Based View (RBV). STS frames Al introduction as a
reconfiguration of interdependent social (project teams, leadership, culture) and technical
(algorithms, infrastructure) subsystems, rather than a mere IT upgrade (Marnewick and
Marnewick, 2022; Grzeszczyk, 2024). Effective digitalization in Project Management 4.0 demands
both hard enablers (computing power, cloud systems) and soft enablers (trust in algorithms,
leadership support, explainability), with generational digital literacy gaps and perceptions of Al
as a "black box" posing risks to synergy (Lojda et al., 2021; Adamantiadou and Tsironis, 2025).
Complementarily, RBV reinterprets digital resources algorithms, data, and computational
capabilities as new sources of valuable, rare, inimitable, and non-substitutable (VRIN)
competitive advantage in the digital era (Willie, 2025). This extends traditional RBV by linking Al
tools to strategic benefits governance, where real-time monitoring acts as the governance
mechanism ensuring alignment and preventing resource misalignment that erodes value
(Badewi, 2016). Together, these lenses illuminate how Al-driven automation and optimization
function not as standalone efficiencies but as strategically governed assets embedded within
socio-technical contexts.

The evolution of project management paradigms from PM 1.0 (manual, reactive era reliant on
individual expertise) through PM 2.0 (software tools for calculation and storage) and PM 3.0
(cloud-enabled collaboration with human-centric data analysis) to PM 4.0 (intelligent, predictive
decision-making where Al acts as an autonomous agent) marks a shift toward digitized and smart
structures (Meredith et al., 2017; Nicholas and Steyn, 2020; Marnewick and Marnewick, 2022;
Kacprzyk et al., 2024). In this intelligent age, Al disrupts the traditional zero-sum perception of
the PMI Golden Triangle by enabling multi-objective optimization. Task automation evolves from
scripted Robotic Process Automation to Intelligent Automation capable of processing semi-
structured data, reducing non-value-added hours by up to 40% through streamlined reporting,
status updates, and documentation (Shang et al., 2023; Shamim, 2024). Resource optimization
leverages machine learning for scalable, incremental scheduling that accounts for dynamic
variables such as fatigue, maintenance, and demand fluctuations, outperforming human
heuristics in large-scale projects (Yang et al., 2018; Nozari et al., 2024; Pawan and Kolla, 2026).
These mechanisms enhance cost velocity, mitigate Parkinson’s Law through accurate critical path
estimation, and support generative Al in scope definition via detailed Work Breakdown
Structures (Zhu et al., 2022; Taylor, 2021; Prasad Agrawal, 2024; Al-kfairy, 2025). However,
challenges persist: hyper-automation risks managerial deskilling, algorithmic bias, ethical
liabilities, and team burnout if social subsystems are overlooked (Salimimoghadam et al., 2025;
Kshetri et al., 2023; Sousa Antunes et al., 2024).

In emerging economies like Pakistan, global hyper-efficiency narratives contrast sharply with
localized priorities of survival, preparedness, and resilient digitalization. The industry 4.0
transition reveals a pronounced capacity-capability gap, where tools exist but strategic vision,
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transparency resistance, and macroeconomic volatility hinder adoption (Siddiqui and
Abdekhodaee, 2025; Mushtaq et al.,, 2023). Pakistani project environments particularly in
software and construction exhibit "crests and troughs" due to intermittent monitoring and
cultural preferences for concealing inefficiencies (Sheikh and Sarim, 2023). Real-time monitoring
emerges as the critical mediator, shifting from retrospective reporting to proactive control via
living dashboards and loT integration, overcoming workforce resistance through transparency
and enabling Al insights to drive corrective action (Dam et al., 2018; Zhu et al., 2022; Lojda et al.,
2021). Despite optimistic global trajectories, significant gaps remain: limited quantitative
mediation testing of real-time monitoring between Al competencies (automation/optimization)
and Golden Triangle efficiency; insufficient localization of global models to Pakistani
infrastructural and cultural realities; sparse empirical evidence on generative Al's practical
impact in emerging contexts; and few integrated empirical blends of STS and RBV. This review
thus establishes the foundation for addressing these voids through context-specific, evidence-
based inquiry into Al's mediated contributions to project efficiency in volatility-prone settings.
Research Methodology

This study adopted a positivist philosophy, viewing reality as objective and measurable, which
suited the examination of quantifiable constructs Al-based task automation, resource
optimization, real-time monitoring (mediator), and project management efficiency across the
PMI Golden Triangle (cost, time, scope) where empirical precision and hypothesis testing were
critical. Positivism was chosen over interpretivism, as the latter prioritizes subjective experiences
but lacks rigor for assessing objective performance metrics. A deductive approach derived
testable hypotheses from Socio-Technical Systems theory and Resource-Based View concerning
Al’s direct effects on efficiency. The research employed a quantitative, cross-sectional design to
collect and analyze data systematically, revealing patterns, correlations, and causal links while
capturing a timely snapshot of Al adoption; this proved feasible within MS thesis constraints and
supported robust mediation analysis. The target population included project managers, team
leads, and coordinators in Pakistan’s software, construction, and services sectors key frontiers of
Industry 4.0. Convenience sampling addressed practical barriers (gatekeeper resistance, data
privacy, limited sampling frames), maximizing responses among professionals while striving for
representativeness across firm sizes. Targeting 200 participants, 176 valid responses were
obtained sufficient for multivariate techniques at 95% confidence. Data were gathered via a
structured online questionnaire distributed through LinkedIn and WhatsApp groups (e.g., PMI
Lahore Chapter), using adapted multi-item scales on a five-point Likert format (1 = Strongly
Disagree to 5 = Strongly Agree) to operationalize constructs: task automation (administrative
reduction, status tracking), resource optimization (predictive allocation, talent matching), real-
time monitoring (proactive feedback quality), and efficiency (cost, time, scope improvements).
A pilot test with 20 managers refined the instrument. Analysis in SPSS included descriptive
statistics, Cronbach’s alpha (>0.70 retained), and Hayes PROCESS Macro Model 4 (5,000
bootstraps) to test mediation. Ethical safeguards ensured full anonymization, exclusion of
sensitive data, informed consent, and compliance with university and national Al policy
standards. This framework delivered valid, reliable, and contextually relevant evidence of Al’s
direct contributions to project efficiency in Pakistan.

Results and Discussion

This section reports the empirical findings derived from a survey of 206 project management
professionals in Pakistan and provides a critical interpretation of the direct contributions made
by Al-based task automation and Al-enabled resource optimization to project management
efficiency (PME) across the PMI Golden Triangle dimensions of cost, time, and scope. The
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presentation follows a logical sequence: respondent demographics, scale reliability, descriptive
and correlational statistics, regression results, and a structured discussion that integrates the
findings with relevant theoretical and contextual literature.

The respondent sample exhibited a gender distribution of 148 males (71.8%) and 58 females
(28.2%), indicative of a traditionally male-dominated profession in Pakistan, yet signaling a
gradual increase in female participation in technical and leadership roles. Age distribution
revealed a distinctly youthful profile, with 46.1% of respondents aged 20-29 years and 35.0%
aged 30-39 years; collectively, more than 80% were under 40 years old. This digitally native
majority is consistent with heightened receptivity to Industry 4.0 technologies. Sectoral
representation was led by Services (54.4%), followed by IT (23.3%), Construction (15.5%), and
Others (6.8%). Professional experience was concentrated in early-to-mid career stages, with
45.6% reporting 2-5 years and 28.2% reporting 6-10 years of experience, suggesting that many
senior positions may still be occupied by individuals trained predominantly in pre-digital
methodologies.

Table 1: Demographic Characteristics of Respondents (N = 206)

Variable Category Frequency Percent (%)
Gender Male 148 71.8
Female 58 28.2
Age Group 20-29 years 95 46.1
30-39 years 72 35.0
40+ years 39 18.9
Industry Services 112 54.4
IT 48 233
Construction 32 15.5
Others 14 6.8
Experience 2-5 years 94 45.6
6—10 years 58 28.2
>10 years 32 15.5
<2 years 22 10.7

All multi-item measurement scales exhibited excellent internal consistency, with Cronbach’s
alpha coefficients well above the accepted threshold of 0.70: Al-Based Task Automation (a =
.824), Al-Enabled Resource Optimization (a =.791), Real-Time Monitoring (a = .845), and Project
Management Efficiency (a = .812). Descriptive statistics revealed uniformly high mean scores
(approximately 4.0 on a 5-point Likert scale), reflecting strong positive perceptions of Al tools
among the respondents. Notably, Real-Time Monitoring achieved the highest mean score (M =
412, SD = .712), reinforcing its perceived centrality as a tangible outcome of digital
transformation.

Table 2: Descriptive Statistics of Key Study Variables (N = 206)

Variable Mean Std. Deviation Cronbach’s a
Al-Based Task Automation 4.05 0.721 .824
Al-Enabled Resource 3.98 0.765 791
Optimization

Real-Time Monitoring 412 0.712 .845

Project Management Efficiency 4.08 0.741 .812

Pearson correlation coefficients indicated strong, positive, and statistically significant
associations (p < .01) among all variables. The strongest relationship existed between PME and
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Real-Time Monitoring (r = .782**), followed by Task Automation (r = .654**) and Resource
Optimization (r = .588**). Multiple linear regression analysis yielded a highly explanatory model
(R? = .676, Adjusted R? = .671, F = 140.582, p < .001), accounting for 67.6% of the variance in
PME. All predictors demonstrated significant direct effects: Task Automation (B =.238, p <.001),
Resource Optimization (B =.188, p =.002), and Real-Time Monitoring (B =.542, p <.001). Among
the Al capabilities, Task Automation exhibited the strongest direct influence, whereas Real-Time
Monitoring emerged as the most dominant predictor overall.

Table 3: Multiple Linear Regression Results — Direct Effects on PME

Predictor B SE B t P
(Constant) 0.125 0.214 - 0.584 .560
Al-Based Task 0.245 0.062 .238 3.951 .000
Automation
Al-Enabled 0.182 0.058 .188 3.137 .002
Resource Opt.
Real-Time 0.564 0.065 .542 8.677 .000
Monitoring

Discussion

The statistically significant positive effect of Al-Based Task Automation (B = .238, p < .001)
provides robust empirical confirmation of its capacity to substantially reduce administrative
workload frequently exceeding 50% of a project manager’'s daily responsibilities while
simultaneously improving workflow efficiency, status tracking accuracy, and overall project
control. By delegating repetitive tasks such as progress reporting, schedule updates, and
documentation verification to intelligent systems, automation liberates cognitive capacity for
higher-order activities including strategic decision-making and stakeholder engagement, thereby
exerting direct influence on the time dimension of the Golden Triangle. Interpreted through a
Socio-Technical Systems lens, these results demonstrate effective realignment of the social
subsystem (project teams and managers) via technical interventions, enabling Pakistani
professionals to evolve from data aggregators into strategic orchestrators. Nevertheless, the
comparatively moderate beta coefficient relative to Real-Time Monitoring underscores that
automation functions primarily as a foundational enabler and catalyst of efficiency rather than a
self-sufficient solution; sustained human oversight remains indispensable to counteract
potential deskilling effects and preserve contextual judgment.

Similarly, Al-Enabled Resource Optimization yielded a significant direct contribution to PME (B =
.188, p < .01), affirming its effectiveness in predictive resource leveling, reduction of idle time
and burnout, and enhanced utilization of both cost and time resources. In the context of
Pakistan’s characteristically volatile economic environment marked by elevated IT staff turnover
and recurrent supply-chain disruptions in construction predictive allocation serves more as a
mechanism of operational resilience than as a pure accelerator of speed. From a Resource-Based
View perspective, intelligently optimized human and material resources emerge as valuable,
rare, inimitable, and non-substitutable (VRIN) strategic assets, conferring competitive
advantages unavailable to organizations relying on conventional, availability-driven allocation
practices. The relatively weaker beta value likely reflects an enduring “capability gap” in which,
despite the technical availability of optimization algorithms, organizational culture and
leadership trust in data-driven recommendations remain underdeveloped, with many decisions
still guided by intuition and precedent.

Collectively, the substantial explained variance (R?> = .676) demonstrates that the synergistic
integration of these Al capabilities markedly elevates project management efficiency in Pakistan,
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transforming PME from a largely intuitive assessment into a quantifiable, evidence-based
construct. The findings offer direct, empirical substantiation for the article’s two principal
objectives: Al task automation demonstrably enhances workflow efficiency, diminishes
managerial workload, and bolsters project control, while Al-enabled resource optimization
meaningfully improves cost containment and time utilization, thereby contributing substantially
to overall project success within the constraints of the Golden Triangle. These outcomes carry
particular relevance in an emerging-economy setting, where immediate visibility and adaptive
agility frequently assume greater priority than long-horizon predictive accuracy amid
macroeconomic turbulence and entrenched cultural preferences for opacity.

Conclusion

This study has empirically demonstrated that Artificial Intelligence significantly enhances project
management efficiency in Pakistan’s project-based industries, with Al-based task automation
and Al-enabled resource optimization exerting direct, positive effects on the PMI Golden Triangle
dimensions of cost, time, and scope. Drawing on data from 206 professionals across IT,
construction, services, and related sectors, the findings reveal that task automation substantially
reduces administrative workload frequently exceeding 50% of a project manager’s time
streamlines workflows, improves status tracking, and strengthens overall project control.
Concurrently, resource optimization leverages predictive algorithms to minimize idling, prevent
burnout, and achieve superior cost containment and time utilization, particularly valuable in
Pakistan’s volatile economic environment marked by supply-chain disruptions and high staff
turnover. The high explanatory power of the regression model (R* = .676) confirms that the
integrated application of these Al capabilities transforms project management efficiency from
an intuitive judgment into a measurable, data-driven outcome. Critically, while both mechanisms
deliver tangible direct benefits, their effectiveness is profoundly amplified when embedded
within a socio-technical framework that prioritizes real-time monitoring as the essential
mediating “pulse.” This immediacy of visibility and proactive feedback converts static Al-
generated intelligence into dynamic, contextually relevant corrective action, enabling managers
to detect and address variances in cost, time, and scope before they escalate into critical failures.
In doing so, the research validates that Project Management 4.0 represents not merely a
technological upgrade but a strategic imperative for Pakistani organizations, necessitating
deliberate realignment of both technical subsystems (Al tools) and social subsystems (managerial
oversight, data literacy, and cultural acceptance of transparency).

The implications of these findings extend beyond operational improvements to position Al as a
cornerstone of organizational resilience and global competitiveness in emerging economies. By
shifting project managers from routine data controllers to strategic orchestrators, task
automation and resource optimization liberate cognitive capacity for higher-value activities such
as stakeholder engagement, risk mitigation, and innovation. Real-time monitoring emerges as
the decisive enabler, bridging predictive insight and actionable execution while counteracting
cultural resistance to transparency and mitigating risks of managerial deskilling. For
practitioners, the evidence strongly advocates prioritizing interoperable Al ecosystems that
integrate automation, optimization, and visibility tools into a unified project governance
platform, thereby minimizing decision latency and maximizing the Golden Triangle’s
performance potential. Policymakers and industry bodies such as the Pakistan Engineering
Council and Pakistan Software Export Board should develop standardized Al adoption
frameworks emphasizing data privacy, algorithmic transparency, and reskilling programs,
alongside targeted incentives for SMEs in services and construction to accelerate real-time
monitoring deployment. Although the cross-sectional design and convenience sampling impose
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limitations on causal inference and generalizability, the results provide a robust, localized
blueprint for transitioning toward Project Management 4.0. Ultimately, this research bridges the
gap between advanced Al theory and pragmatic organizational reality, illustrating that in
volatility-prone contexts like Pakistan, the true measure of technological progress lies not in the
sophistication of tools alone, but in their seamless integration with human judgment and real-
time accountability to convert historical constraints into future-oriented opportunities for
sustainable growth and leadership.
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