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Abstract

Objectives: This study aimed to examine the relationships between contractual risk
management, supply chain risk management, and perceived financial performance in construction
projects, while investigating the role of adoption of artificial intelligence in supporting risk-management
practices and financial decision-making. Place of Study: The study was conducted in construction
projects, including industrial construction projects, in the Eastern Province of Saudi Arabia.
Methodology: The study adopted a quantitative descriptive-analytical approach. Data were collected
through an electronic questionnaire distributed to professionals in project management, contracts,
procurement, supply chain, risk management, engineering, and finance. After data screening, 34 valid
responses were analyzed using descriptive statistics, reliability analysis, correlation analysis, multiple
regression, and moderation analysis. Results: Correlation analysis indicated positive associations among
the study constructs. The regression analysis showed that supply chain risk management had the clearest
association with perceived financial performance. However, the interaction tests did not support a

statistically significant moderating role of artificial intelligence adoption in the relationships between

contractual risk management or supply chain risk management and perceived financial performance.

Keywords: Contractual Risk Management, Supply Chain Risk Management, Artificial

Intelligence, Financial Performance, Construction Projects
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CHAPTER ONE
INTRODUCTION




1.1 Introduction

The construction sector contributes to economic development through infrastructure
provision and its intersectoral linkages with other areas of the economy (Giang & Pheng,
2011). Lathaj et al. (2024) identified construction project complexity as a multidimensional
phenomenon involving technical, organizational, and managerial factors. Construction
projects also involve multiple stakeholders whose collaborative or adversarial relationships
may influence project costs, schedules, claims, disputes, and risk-management effectiveness
(Yang et al., 2023). Consequently, an integrated risk-management approach is required to
identify, assess, and manage interconnected risks that may affect project delivery and

organizational performance.

In Saudi Arabia, construction activity is closely linked to the implementation of Saudi
Vision 2030 through national initiatives related to infrastructure, housing, industrial
development, energy, logistics, and urban transformation. The National Industrial
Development and Logistics Program aims to strengthen the Kingdom’s industrial capabilities
and develop Saudi Arabia into a leading global logistics hub (National Industrial
Development and Logistics Program [NIDLP], 2024). These objectives support the broader

Saudi Vision 2030 agenda of economic diversification and national transformation (Saudi

Vision 2030, 2025). This national context is relevant to the present study because the

implementation of large-scale development initiatives involves complex contractual
arrangements, extensive procurement activities, multiple project stakeholders, and

interconnected supply networks.

The Eastern Province provides a relevant empirical setting for this study because it
combines energy-related industrial activities with extensive construction, manufacturing, and
logistics operations. Its transport infrastructure, including highways, airports, and seaports,
connects industrial projects and contracting organizations with domestic and international
supply networks. The presence of King Salman Energy Park (SPARK), an integrated energy
and industrial ecosystem located between Dammam and Al-Ahsa, further reinforces the
Province’s strategic role in supporting energy-sector localization, industrial development,
and supply chain integration. This concentration of capital-intensive projects and
interconnected supply arrangements makes the Eastern Province particularly suitable for
examining contractual risk management, supply chain risk management, artificial
intelligence adoption, and perceived financial performance (King Salman Energy Park

[SPARK], n.d.; Saudi Vision 2030, n.d.).




Within this regional setting, construction and industrial projects often involve
technically complex work packages, substantial financial commitments, multiple contracting
parties, and supply chains extending across local and international markets. Their execution
depends on the coordinated availability of construction materials, specialized equipment, and
long-lead items. Construction supply chains may be exposed to supplier-related,
procurement, transportation, operational, and external risks that can affect project continuity
and performance (Baghalzadeh Shishehgarkhaneh et al., 2024). In addition, disruptions
affecting maritime routes, ports, and major transport chokepoints may increase delivery
times, logistics costs, and uncertainty across international supply networks (United Nations
Conference on Trade and Development [UNCTAD], 2024). The interaction of these factors
highlights the importance of systematic construction supply chain risk management,
particularly when delays in critical project inputs may affect schedules, costs, and contractual

obligations.

Many projects experience delays, cost overruns, contractual disputes, procurement
disruptions, resource shortages, and operational inefficiencies. These challenges frequently
arise from uncertainties and risks that occur throughout the project lifecycle. Consequently,
effective risk management has become a critical success factor for construction organizations

seeking to improve project outcomes and maintain financial sustainability.

Construction projects are exposed to interrelated sources of uncertainty arising from
planning and scheduling deficiencies, inaccurate cost estimation, design changes, contractual
ambiguities, resource constraints, and external market conditions. Previous reviews indicate

that these factors may interact and contribute to schedule delays, cost overruns, and weaker

project performance, particularly during the project execution stage (Abdelalim et al., 2025;

Goémez-Cabrera et al., 2024). In accordance with ISO 31000, risk management involves a
structured process for identifying, analyzing, evaluating, treating, monitoring, and
communicating risks that may affect organizational objectives. Applying this process
throughout the project lifecycle is therefore important for managing potential effects on
project schedules, costs, contractual obligations, and perceived financial performance

(International Organization for Standardization [ISO], 2018).

Contractual risk in construction projects arises from the allocation of rights,
responsibilities, and potential liabilities among project stakeholders. Construction contracts
establish the parties’ obligations regarding scope, payment, performance, variations, claims,

time extensions, and dispute resolution. However, unclear contractual provisions,
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inappropriate risk allocation, scope and design changes, delayed payments, and delays in
work progress may generate claims and increase the time and cost required to resolve
disagreements. Effective contractual risk management therefore requires clear risk
allocation, systematic contract monitoring, timely communication, accurate documentation,
and proactive claims administration throughout the project lifecycle (Antoniou & Tsioulpa,

2024; Tang et al., 2020).

Construction projects also depend on the coordinated flow of materials, equipment,
services, information, and specialized subcontracting resources. Disruptions associated with
supplier failure, procurement delays, transportation constraints, long-lead items, material
shortages, and price volatility may propagate across the supply chain and adversely affect
project schedules, costs, and contractual obligations. Accordingly, supply chain risk
management requires systematic identification, assessment, mitigation, and monitoring of
risks across procurement, supplier management, transportation, and logistics activities. It
should also be integrated with contract administration because delayed or unavailable project
inputs may result in additional costs, extension-of-time claims, disagreements over
responsibility, and weaker perceived financial performance (Antoniou & Tsioulpa, 2024;

Baghalzadeh Shishehgarkhaneh et al., 2024).

Where construction and industrial projects depend on imported materials, specialized

equipment, and long-lead components, exposure to maritime transport conditions becomes

an important dimension of supply chain risk. Disruptions affecting ports, shipping routes, or
maritime chokepoints may extend transit times, increase freight and insurance costs, and
reduce the reliability of scheduled deliveries. UN Trade and Development has emphasized
that disruptions at major maritime chokepoints can place pressure on global supply chains
through vessel rerouting, port congestion, longer transportation distances, and higher

operating costs (United Nations Conference on Trade and Development [UNCTAD], 2024).

The Strait of Hormuz is particularly relevant to the Gulf context because it connects
the Persian Gulf with the Gulf of Oman and represents one of the world’s most important
energy transit chokepoints (U.S. Energy Information Administration [EIA], 2025). For
construction organizations, disruptions affecting Regional maritime routes may delay the
delivery of critical project inputs and generate secondary contractual and financial
consequences, including schedule slippage, additional logistics expenditure, extension-of-
time claims, acceleration costs, cash-flow pressure, and reduced project margins. These

relationships support the treatment of geopolitical and maritime disruptions as contextual
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sources of contractual and supply chain risk rather than as separate variables within the

study’s conceptual model (Baghalzadeh Shishehgarkhaneh et al., 2024; UNCTAD, 2024).

Digital transformation has increased the availability of project-related data generated
through enterprise systems, scheduling platforms, procurement records, contract
management processes, and business intelligence tools. Within this digital environment,
artificial intelligence refers to computational methods that enable systems to analyze
structured and unstructured data, identify patterns, generate predictions, and support
organizational decision-making. Relevant Al methods include machine learning, natural
language processing, knowledge-based reasoning, optimization algorithms, and computer
vision. In construction risk management, these methods have been applied to predictive
modelling, document and compliance analysis, schedule and resource optimization, and real-
time risk monitoring. However, their effective implementation remains dependent on data
quality, model interpretability, organizational readiness, and the availability of appropriate

technical skills (Tian et al., 2025).

For the present study, the relevance of artificial intelligence lies in its potential to
integrate and analyze contractual, procurement, supplier, scheduling, and financial
information. Natural language processing and machine-learning models can assist in
reviewing construction contracts and identifying clauses associated with risks,
responsibilities, rights, and obligations (Dikmen et al., 2025). Similarly, empirical research
on artificial intelligence in supply chain management indicates that its organizational value
depends on data and system requirements, implementation processes, interorganizational

integration, and the context in which performance is assessed (Culot et al., 2024).

Accordingly, this study does not assume that artificial intelligence automatically improves

project outcomes; rather, it empirically examines whether Al adoption contributes to the
effectiveness of contractual and supply chain risk management and whether it moderates their

relationships with perceived financial performance.

Contractual and supply chain risks are closely interconnected within construction
projects. Delays in the delivery of materials or specialized equipment may disrupt project
schedules and subsequently generate additional costs, extension-of-time claims,
disagreements regarding responsibility, and pressure on project cash flows. Similarly,
delayed payments and unresolved contractual matters may weaken supplier relationships and
disrupt procurement activities. Managing these risks therefore requires coordinated

information from contract administration, procurement, supplier management, project
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scheduling, cost control, and financial reporting. Artificial intelligence may support this
coordination by identifying patterns and early warning signals across multiple data sources;
however, its effectiveness depends on data quality, technological integration, organizational
readiness, and the availability of appropriate analytical capabilities (Baghalzadeh

Shishehgarkhaneh et al., 2024; Culot et al., 2024; Tian et al., 2025).

Financial performance in the present study refers to perceived financial performance
as assessed by the study respondents, rather than to audited accounting records. It
encompasses perceptions of project cost control, profitability, cash-flow stability, reduction
of financial losses, and the organization’s ability to limit the financial consequences of delays,
claims, and supply chain disruptions. Although contractual risk management, supply chain
risk management, artificial intelligence adoption, and financial performance have received

increasing research attention, they have frequently been examined as separate areas.

Based on the literature reviewed, further empirical investigation is required to
determine whether artificial intelligence adoption contributes to the effectiveness of
contractual and supply chain risk management and whether it moderates their relationships

with perceived financial performance.

1.2 Problem Statement
Despite advances in project planning and control practices, construction projects
continue to experience schedule delays and cost overruns arising from interacting

managerial, contractual, and supply chain factors. Previous research identifies inadequate

planning, inaccurate cost estimation, scope and design changes, resource constraints,

procurement difficulties, and market volatility among the recurring causes of project
underperformance (Goémez-Cabrera et al., 2024). In addition, inappropriate contractual risk
allocation may increase conflict negotiation costs, while supply chain disruptions may extend
across procurement, logistics, and project execution activities (Baghalzadeh
Shishehgarkhaneh et al., 2024; Tang et al., 2020). These interconnected problems may
increase unplanned expenditure, prolong project duration, intensify contractual claims, and

create pressure on the perceived financial performance of construction organizations.




The research problem is particularly relevant to contracting companies operating in
the Eastern Province of Saudi Arabia, where energy-related industrial and construction
activities are closely connected to local and international supply networks. The presence of
integrated energy and industrial ecosystems such as King Salman Energy Park, together with
connections to highways, airports, seaports, and railway infrastructure, illustrates the
interdependence between project execution and logistics connectivity in the Province (King
Salman Energy Park [SPARK], n.d.). Contractors operating in this environment may rely on
imported equipment, specialized materials, multiple suppliers, and multilayered
subcontracting arrangements. Consequently, project performance may be influenced by
internal planning and execution practices as well as by external disruptions affecting
procurement, transportation, and supplier networks (Baghalzadeh Shishehgarkhaneh et al.,
2024).

Empirical evidence from Saudi public construction and industrial projects indicates
that contractual and supply-related problems remain relevant to project performance. Bageis
(2024) found that contractual issues represented the most frequently occurring category
associated with payment delays in Saudi public construction projects, with slow decision-
making regarding claims and the failure to approve variation orders among the most
commonly reported causes. Similarly, Abdellatif and Alshibani (2019), in their study of

industrial and manufacturing projects in the Eastern Province, identified late procurement,

delayed material delivery, delayed progress payments, and slow decision-making as

important causes of project delay. These findings indicate that contractual and supply chain
risks may interact rather than operate independently, potentially affecting project schedules,

cash flows, costs, and contractors’ perceived financial performance.

Regional geopolitical escalation affecting the Strait of Hormuz illustrates how
security-related events may develop into maritime transportation and supply chain risks. UN
Trade and Development reported that military escalation in 2026 disrupted shipping flows
through the Strait and generated wider effects across energy markets, maritime transport, and
global supply chains. The disruption was also associated with increases in tanker freight
rates, marine fuel costs, and war-risk insurance premiums (United Nations Conference on
Trade and Development [UNCTAD], 2026). Given the Strait’s strategic importance as a
major transit route for oil and liquefied natural gas, uncertainty surrounding maritime access
may reduce delivery reliability and increase transportation-related costs for organizations that

depend on imported materials and equipment (U.S. Energy Information Administration




[EIA], 2025). In the present study, geopolitical developments are therefore treated as
contextual sources of external supply chain risk rather than as an independent variable within

the conceptual model.

For construction organizations operating in the Eastern Province, delays in imported
equipment, specialized materials, or critical spare parts may interrupt scheduled project
activities and extend project completion periods. These disruptions may also generate
secondary contractual consequences, including extension-of-time claims, disagreements
regarding responsibility for delays, and the need for acceleration or alternative procurement
measures. From a financial perspective, delayed deliveries may increase procurement,
transportation, expediting, site overhead, and idle-resource costs while postponing project
billing and cash inflows. Therefore, the problem extends beyond logistics performance to
include the combined effects of supply chain disruption and contractual exposure on
contractors’ perceived financial performance (Antoniou & Tsioulpa, 2024; Baghalzadeh

Shishehgarkhaneh et al., 2024).

Digital project management, enterprise resource planning, scheduling, procurement,
and business intelligence systems can generate substantial volumes of contractual, supplier,
schedule, cost, and financial data. However, the availability of digital data does not

necessarily indicate that it is effectively integrated or used for Al-enabled risk prediction.

Research on artificial intelligence in construction risk management identifies continuing

implementation challenges related to data quality, model interpretability, technological
integration, and workforce skills (Tian et al., 2025). Similarly, empirical literature on
artificial intelligence in supply chain management indicates that organizational value
depends on data and system requirements, technology deployment processes,
interorganizational integration, and the context in which performance is assessed (Culot et
al., 2024). The unresolved practical problem is therefore whether construction organizations
can integrate fragmented project information to generate timely and reliable warnings about

interconnected contractual, supply chain, and financial risks.

Accordingly, the central research problem is the limited context-specific empirical
understanding of the relationships among contractual risk management, supply chain risk
management, artificial intelligence adoption, and perceived financial performance in
construction and industrial projects in the Eastern Province of Saudi Arabia. In particular, it
remains necessary to determine whether effective contractual and supply chain risk

management are associated with stronger perceived financial performance, whether artificial
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intelligence adoption contributes to the effectiveness of these risk management practices, and
whether it moderates their relationships with perceived financial performance. The study
therefore addresses this problem by testing an integrated conceptual model that incorporates

these relationships within the selected Regional and sectoral context.

1.3 Significance of the Study

1.3.1 Academic Significance

The academic significance of this study lies in developing and empirically testing an
integrated framework that examines contractual risk management, supply chain risk
management, artificial intelligence adoption, and perceived financial performance within a
single research model. Rather than examining contractual risks, supply chain risks, and
artificial intelligence as separate management issues, the study evaluates their
interrelationships within construction and industrial project environments in the Eastern
Province of Saudi Arabia. This integration provides a more comprehensive basis for
understanding how different organizational risk-management practices are associated with

perceived financial outcomes.

The study also contributes by examining artificial intelligence adoption in two
theoretically distinct roles. First, it assesses whether Al adoption is associated with the
effectiveness of contractual and supply chain risk management. Second, it tests whether Al
adoption moderates the relationship between these risk-management practices and perceived
financial performance. By distinguishing between these roles, the study avoids assuming that
the availability of artificial intelligence automatically improves project outcomes and instead
subjects its proposed contribution to empirical examination. The study therefore provides
context-specific evidence that may support the further development of research on

technology-enabled risk management in construction projects.

1.3.2 Practical Significance

The practical significance of this study lies in the potential usefulness of its findings
to professionals responsible for managing construction and industrial projects in the Eastern
Province of Saudi Arabia. The results may assist project managers, contract managers,
procurement managers, supply chain professionals, risk specialists, and financial controllers
in identifying the contractual and supply chain risk-management practices most closely
associated with perceived financial performance. This evidence may support the

prioritization of risk responses, the improvement of supplier and procurement monitoring,




the timely administration of contractual notices and claims, and the coordination of project

schedule, cost, and cash-flow information.

The study may also provide practical guidance regarding the organizational use of
artificial intelligence in project risk management. By examining Al adoption empirically,
rather than assuming its effectiveness, the study may help organizations determine whether
greater integration of contractual, procurement, supplier, schedule, and financial data is
associated with stronger risk identification and decision support. The findings may therefore
assist managers in evaluating where Al-enabled tools can add value, what organizational
capabilities are required for their implementation, and which risk-management activities

should remain subject to professional judgment and managerial oversight.

1.3.3 Policy and Strategic Significance

The policy and strategic significance of this study derives from its relevance to
national priorities concerning economic diversification, digital transformation, infrastructure
development, and the efficient delivery of capital projects under Saudi Vision 2030. These
priorities emphasize the development of institutional capabilities, the use of digital
technologies, and the improvement of government and organizational performance. In
addition, the Government Expenditure and Projects Efficiency Authority seeks to improve
the quality and efficiency of government-funded projects, assets, facilities, and infrastructure
planning, which reinforces the strategic importance of systematic project risk management
(Digital Government Authority [DGA], 2025; Government Expenditure and Projects
Efficiency Authority [EXPRO], n.d.; Saudi Vision 2030, 2025).

By examining contractual risk management, supply chain risk management, and
artificial intelligence adoption within an integrated empirical model, the study may provide
context-specific evidence for public and private organizations involved in construction and
industrial projects. Such evidence may inform discussions concerning project governance,
risk-informed planning, digital decision support, procurement resilience, and the efficient
allocation of project resources. However, the study does not claim to produce direct policy
outcomes; rather, its findings may contribute empirical insights that support organizational
and policy discussions related to the delivery of capital projects in the Eastern Province of

Saudi Arabia.




1.4 Research Objectives

1. To identify the major contractual risks affecting contracting companies involved in
construction projects, including industrial construction projects, in the Eastern Province of

Saudi Arabia.

2. To identify the major supply chain risks affecting contracting companies in the
Eastern Province, particularly those related to imported materials, long lead-time equipment,
supplier delays, logistics disruptions, import restrictions, price fluctuations, and geopolitical

uncertainty.

3. To evaluate the perceived contribution of artificial intelligence adoption to risk
identification, risk prediction, and risk-management decision-making in construction

projects.

4. To examine the relationships between contractual risk management, supply chain

risk management, and perceived financial performance in construction projects.

5. To test whether artificial intelligence adoption is associated with the effectiveness
of contractual risk management and supply chain risk management and whether it moderates
their relationships with perceived financial performance within an integrated conceptual

model.

1.5 Research Questions

1. What are the major contractual risks affecting contracting companies involved in

construction and industrial projects in the Eastern Province of Saudi Arabia?

2. What are the major supply chain risks affecting contracting companies in the
Eastern Province, particularly those related to imported materials, long lead-time equipment,
logistics disruptions, supplier delays, import restrictions, price fluctuations, and geopolitical

uncertainty?

3. How does artificial intelligence adoption contribute to risk identification, risk

prediction, and risk-management decision-making in construction projects?

4. What are the relationships between contractual risk management, supply chain risk

management, and perceived financial performance in construction projects?




5. Is artificial intelligence adoption associated with the effectiveness of contractual
risk management and supply chain risk management, and does it moderate their relationships

with perceived financial performance?

1.6 Research Hypotheses
H1: Contractual Risk Management is positively associated with perceived Financial

Performance.

H2: Supply Chain Risk Management is positively associated with perceived Financial

Performance.

H3: Artificial Intelligence Adoption is positively associated with Contractual Risk

Management effectiveness.

H4: Artificial Intelligence Adoption is positively associated with Supply Chain Risk

Management effectiveness.

HS5: Artificial Intelligence Adoption positively moderates the relationship between

Contractual Risk Management and perceived Financial Performance.

Hé6: Artificial Intelligence Adoption positively moderates the relationship between

Supply Chain Risk Management and perceived Financial Performance.

1.7 Scientific Theory Adopted for Research

The study adopts an integrated theoretical perspective consisting of Enterprise Risk

Management Theory, Supply Chain Management Theory, Project Management Theory,
Technology Acceptance Model, Resource-Based View, and Dynamic Capability Theory.
Collectively, these theories provide a comprehensive explanation of how organizations
manage risks, adopt technological innovations, develop strategic capabilities, and improve

financial performance in complex project environments.
Enterprise Risk Management Theory (ERM)

Enterprise Risk Management Theory explains how organizations identify, assess,
respond to, and monitor risks within an integrated organizational framework (Committee of
Sponsoring Organizations of the Treadway Commission [COSO], 2017). In this study, ERM
supports the analysis of contractual risks and supply chain risks as organizational risks that
may affect project objectives and financial performance. It also supports the need to move

from fragmented risk handling to enterprise-wide risk visibility.




Supply Chain Management Theory (SCM)

Supply Chain Management Theory emphasizes the coordination of materials,
information, services, and relationships among supply chain participants (Christopher, 2023).
In the construction context, effective supply chain management ensures the availability of
materials, equipment, services, and information at the right time, cost, and quality. This
theory supports the study’s focus on vendor delays, long lead-time items, logistics

disruptions, import restrictions, and price escalation.
Project Management Theory

Project Management Theory focuses on planning, executing, monitoring, and controlling
projects within scope, time, cost, quality, and resource constraints (Project Management
Institute [PMI], 2021). This theory supports the analysis of how contractual and supply chain

risks affect project schedules, cost control, claims, and overall project success.
Technology Acceptance Model (TAM)

The Technology Acceptance Model explains technology adoption primarily through
perceived usefulness and perceived ease of use (Davis, 1989). In this study, TAM helps
explain whether construction professionals accept and use Al tools for risk identification, risk

prediction, contract analysis, and procurement decision-making.
Resource-Based View (RBYV)

The Resource-Based View proposes that organizations may achieve sustained
competitive advantage when they possess resources that are valuable, rare, imperfectly
imitable, and non-substitutable (Barney, 1991). In the present study, integrated project data,
Al-enabled systems, supplier-performance information, analytical expertise, and digital
platforms are regarded as strategic organizational resources that may strengthen contractual

risk management, supply chain risk management, and perceived financial performance.

Dynamic Capabilities Theory

Dynamic Capabilities Theory explains how organizations integrate, build, and
reconfigure internal and external competencies in response to rapidly changing environments
(Teece et al., 1997). The inclusion of geopolitical uncertainty and supply chain disruptions
within the Eastern Province context supports the application of this theoretical perspective.

Construction organizations exposed to changing shipping conditions, supplier disruptions,
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and regional geopolitical tensions require dynamic capabilities to adapt their resources,

processes, and risk responses. Artificial intelligence adoption may contribute to these

capabilities by enabling faster data analysis, improved risk forecasting, and more informed

decision-making.

1.8 Operational Definitions and Abbreviations:

For this study, the following operational definitions and abbreviations are adopted:

Term / Abbreviation

Operational Definition

Artificial Intelligence (AI)

Artificial Intelligence (Al) refers to computational
technologies that enable systems to analyze data,
identify patterns, learn from prior information,
generate predictions, and support decision-making. In
this study, Al includes machine learning, predictive
analytics, natural language processing, expert systems,
and intelligent dashboards used to support contractual

and supply chain risk management.

Artificial Intelligence Adoption
(AIA)

The extent to which a construction organization uses
Al-based tools and data-driven systems to support risk
identification, risk prediction, procurement planning,
contract analysis, cost forecasting, and project

decision-making.

Contractual Risk Management

(CRM)

The process of identifying, analyzing, responding to,
and monitoring risks arising from construction
contracts. These risks may include payment delays,
variation orders, scope changes, ambiguous contract
clauses, contract interpretation disputes, claims, and

dispute resolution issues.

Supply Chain Risk
Management (SCRM)

The process of identifying, assessing, and mitigating
risks that may affect the flow of materials, equipment,

services, and information from suppliers to




construction projects. These risks may include vendor
delays, long lead-time items, import restrictions,
logistics issues, price escalation, material shortages,

and transportation disruptions.

Financial Performance (FP),
Operationalized as Perceived

Financial Performance

Financial Performance in this study refers to respondents’
perceptions of the ability of a construction project or
organization to achieve favorable financial outcomes. It is
measured through questionnaire-based assessments rather than
audited financial statements or actual accounting records. The
construct includes perceived cost control, profitability, cash-
flow stability, reduction of financial losses, and the ability to
minimize the financial consequences of project delays and

claims.

Enterprise Risk Management
(ERM)

A structured and organization-wide approach to
identifying, assessing, responding to, and monitoring
risks that may affect strategic, operational, and

financial objectives.

Supply Chain Management
(SCM)

The coordination and control of materials, equipment,
services, information, and financial flows among
suppliers, contractors, subcontractors, and project

Owners.

Technology Acceptance Model
(TAM)

A theoretical model that explains technology adoption
based on perceived usefulness and perceived ease of
use. In this study, it supports the explanation of Al

acceptance in construction risk management.

Resource-Based View (RBV)

A strategic theory suggests that organizations can
achieve competitive advantage through valuable, rare,
and difficult-to-imitate resources. In this study, Al
capabilities, data systems, and analytical skills may be

considered strategic resources.

A theory explains how organizations adapt, integrate,

and reconfigure resources and capabilities in response




Dynamic Capability Theory
(DCT)

to changing environments. In this study, it supports the
explanation of how construction organizations can use
Al to respond to supply chain disruptions and

contractual uncertainties.

Long Lead-Time Items

Materials or equipment that require extended time for
procurement, manufacturing, shipping, inspection, or
installation. Examples include transformers, pumps,
valves, control systems, electrical panels, steel

structures, and specialized mechanical equipment.

Variation Orders

Formal changes to the original contract scope,
quantities, specifications, schedule, or project
requirements. They may affect project cost, duration,

and financial performance.

Claims

Formal requests submitted by one contracting party
seeking additional time, additional payment, or
contractual relief due to events that affect project

execution.

Geopolitical Risk

Political, military, or diplomatic events that may affect
business operations, trade routes, supply chains,
energy prices, investment decisions, or project
delivery. In this study, Iran—Israel escalation and risks
around the Strait of Hormuz are examples of
geopolitical risks that may influence construction

supply chains in the Eastern Province.

Critical Path

The sequence of project activities determines the
minimum completion time of the project. A delay in
any activity on the critical path may delay the overall

project completion date.

Extension of Time (EOT)

A contractual mechanism through which a contractor

may request additional time to complete the project

due to qualifying delay events.




Pre-agreed damages stated in the contract may be
Liquidated Damages (LDs) applied when the contractor fails to complete the
project within the agreed completion time, subject to

the contract terms.

1.9 Scope and Context of the Study

The geographical scope of this study covers construction projects in the Eastern
Province of Saudi Arabia, including projects delivered within industrial environments. Its
sectoral scope includes building construction, infrastructure, mechanical construction,
industrial facilities, manufacturing-support activities directly related to construction project

delivery, and construction-related operations and maintenance activities.

The study population comprises professionals working in project management,
contract management, procurement, supply chain management, risk management,
engineering, and financial control. These respondents were selected because their
professional responsibilities involve contractual obligations, supplier relationships,

procurement activities, project schedules, claims, cost control, and financial performance.

The study examines four principal constructs: Contractual Risk Management and
Supply Chain Risk Management as independent variables, Artificial Intelligence Adoption
as a predictor of risk-management effectiveness and a moderating variable, and Financial
Performance—operationalized in this study as perceived financial performance—as the

dependent variable.

The study is limited to contractual and supply chain risks and does not examine all
technical, environmental, safety, political, or operational risks affecting construction projects.

Geopolitical and maritime disruptions are treated as contextual sources of supply chain

uncertainty rather than as independent research variables.

The temporal context primarily covers project and market conditions between 2020
and 2026, including post-pandemic supply chain volatility, digital transformation, and recent
disruptions affecting regional logistics networks. Company-related examples are included

only to illustrate the practical setting and are not treated as empirical evidence.




1.10 Practical Company Context and Illustrative Examples

To strengthen the practical relevance of this study, illustrative examples are drawn
from the operational environment of a leading construction and industrial contracting group
operating in the Eastern Province of Saudi Arabia. The company context is used only to
demonstrate how contractual risk management, supply chain risk management, artificial
intelligence adoption, and financial performance may interact in actual contracting
operations. These examples are not treated as empirical findings and do not change the
population of the study, which remains contracting companies operating in the Eastern
Province of Saudi Arabia.

The company and its operating entities are involved in engineering, procurement and
construction activities, operations and maintenance, mechanical construction, industrial
fabrication, infrastructure works, building construction, ready-mix activities, and logistics
support. These activities involve multiple clients, suppliers, subcontractors, consultants,
financial institutions, and regulatory authorities. As a result, the company operates in a
complex environment in which project performance depends on effective coordination
among contract management, procurement, supply chain, project controls, finance,
engineering, and site operations. From a contractual risk perspective, the company’s projects
may be exposed to delayed payments, scope changes, variation orders, delayed client
approvals, disputed quantities, extension-of-time claims, retention recovery issues,
performance guarantees, advance payment guarantees, and potential liquidated damages.
These risks may directly affect project cash flow, cost recovery, profitability, and the
company’s ability to meet its financial and contractual obligations.

From a supply chain perspective, the company’s projects depend on the timely
availability of materials, equipment, fabricated items, specialized spare parts, and
subcontracted services. Certain projects require imported pipes, pumps, valves, electrical
panels, control systems, cables, steel materials, and other long lead-time items. Delays in
manufacturing, inspection, shipping, customs clearance, inland transportation, or supplier
delivery may affect critical project activities and create additional financial and contractual
consequences.

An illustrative scenario relevant to the company’s operating context involves a
shipment of pipes originally scheduled to arrive at Dammam Port. Under conditions of

uncertainty affecting regional maritime routes, the contractor might decide to redirect the




shipment to Jeddah Port to reduce the potential impact on the project schedule and maintain
progress on critical construction activities.

Although such a diversion could help protect the project schedule, it might generate
additional logistics and inland transportation costs associated with moving the materials from
Jeddah to the project location. Urgently required materials might also need to be transported
by air freight to avoid disruption to critical project activities, thereby creating further cost
implications.

This illustrative scenario demonstrates the relationship between geopolitical risk,
supply chain risk management, contractual obligations, and perceived financial performance.
Without timely mitigation, the project could experience delays, idle manpower and
equipment, disruption to critical activities, extension-of-time issues, and potential exposure
to contractual penalties. However, the selected mitigation measures could require the
contractor to accept additional short-term costs in order to reduce the probability of a more
substantial schedule delay and its associated contractual consequences.

From a risk-management perspective, the decision would represent a trade-off
between schedule protection and cost control. The mitigation action would not eliminate the
financial impact of the disruption; rather, it would aim to avoid a potentially greater loss
arising from delayed completion, reduced productivity, prolonged site overheads, or

contractual penalties. The scenario therefore illustrates how effective supply chain risk

management may preserve project continuity while simultaneously creating short-term

pressure on project costs and profit margins.

The company also uses digital systems and management tools to support project,
procurement, financial, and performance monitoring. These systems generate information
related to purchase orders, supplier performance, project schedules, project costs, invoices,
collections, claims, variation orders, guarantees, and project progress. However, the
availability of digital data does not necessarily mean that artificial intelligence is fully
integrated across all risk management activities.

Artificial intelligence adoption may strengthen the use of the company’s existing data
by integrating information from contracts, procurement, scheduling, supplier performance,
finance, and project control systems. For example, an Al-enabled system could compare
planned delivery dates with supplier performance, identify purchase orders that may affect
the critical path, detect abnormal cost increases, forecast potential delivery delays, and

estimate the possible financial impact of supply chain disruption.




In the practical case described above, an Al-supported early warning system could
potentially have combined shipping information, supplier delivery status, port conditions,
procurement records, and project schedule requirements to identify the risk at an earlier stage.
Such information could support faster decisions regarding shipment diversion, air freight,
alternative suppliers, work resequencing, contractual notices, and cost impact assessment.

The company context therefore illustrates that contractual risk management and
supply chain risk management are closely connected. A supply chain disruption may initially
appear as a procurement or logistics issue, but it may later create contractual claims,
additional costs, cash flow pressure, schedule delays, and reduced profitability. Artificial
intelligence adoption may strengthen the organization’s ability to identify such risks earlier,
analyze their possible consequences, and select appropriate mitigation actions.

Accordingly, these practical examples illustrate the conceptual relationships
examined in this study. Contractual Risk Management and Supply Chain Risk Management

are treated as independent variables associated with perceived Financial Performance, while

Artificial Intelligence Adoption is examined both as a predictor of risk-management

effectiveness and as a moderating variable in the relationships between CRM, SCRM, and
perceived Financial Performance. The examples are included solely to clarify the practical

context and are not treated as empirical or statistical evidence.




1.11 Chapter Summary

This chapter established the general foundation of the study by presenting its background,
research problem, significance, objectives, questions, hypotheses, theoretical foundations,
operational definitions, and scope. It explained the relevance of construction and industrial
projects in the Eastern Province of Saudi Arabia and identified contractual and supply chain
risks as interconnected sources of project and financial uncertainty. Geopolitical and
maritime disruptions were treated as contextual factors that may intensify supply chain
exposure rather than as independent variables in the research model. The chapter also
clarified the proposed roles of artificial intelligence adoption as a predictor of contractual
and supply chain risk-management effectiveness and as a potential moderator of their
relationships with perceived financial performance. Chapter Two reviews the relevant
empirical literature, develops the theoretical and conceptual foundations of the study, and

identifies the research gap addressed by the model.




CHAPTER TWO

PREVIOUS STUDIES




2.1 Introduction

Chapter Two reviews previous studies and theoretical foundations related to
contractual risk management, supply chain risk management, artificial intelligence adoption,
and financial performance in construction projects. In accordance with the structure required
for the final project, this chapter is titled Previous Studies and includes the literature review,

theoretical framework, research gap analysis, and conceptual framework development.

The study focuses on contracting companies operating in the Eastern Province of
Saudi Arabia. The Eastern Province is a highly relevant research context because it includes
major industrial, oil and gas, manufacturing, infrastructure, and building construction

activities.

It also hosts strategic development initiatives such as King Salman Energy Park,
which is described by Saudi Vision 2030 as a major industrial hub in Eastern Saudi Arabia,
and it includes a wide portfolio of projects reported by the Sharqia Development Authority,
including energy, infrastructure, urban development, and public-facility projects (Saudi

Vision 2030, n.d.; Sharqgia Development Authority, n.d.).

The chapter also considers practical examples from a diversified contracting and
industrial group operating in the Eastern Province. The examples are used only for practical
illustration and do not limit the population of the study. The broader population remains
contracting companies operating in the Eastern Province, including companies engaged in
oil and gas, industrial, mechanical construction, operations and maintenance, building

construction, and infrastructure projects.

The literature reviewed in this chapter indicates that construction risks rarely occur
in isolation. A delayed shipment of imported equipment may become a procurement problem,

a schedule delay, a contractual claim, a cash flow issue, and ultimately a financial

performance problem. Similarly, ambiguous contract clauses may affect claims management,

supplier coordination, extension-of-time decisions, and the allocation of additional costs. For
this reason, the current study reviews contractual risk management and supply chain risk

management as interconnected fields rather than isolated practices.

Artificial intelligence adoption is examined as a strategic capability that may
strengthen risk management effectiveness. Al-enabled systems can analyze historical project
data, procurement records, supplier performance, schedule information, contract

documentation, cost reports, and external market signals. Therefore, the literature review
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gives special attention to predictive analytics, early warning systems, Al-enabled decision

support, and the potential of Al to improve project financial outcomes.

2.2 Previous Studies

This section reviews empirical and conceptual studies related to the four main
constructs of the study: Contractual Risk Management (CRM), Supply Chain Risk
Management (SCRM), Artificial Intelligence Capabilities/Adoption (AIA), and Financial
Performance (FP). The review also covers studies and reports relevant to the Eastern

Province project environment and geopolitical supply chain risk.

2.2.1 Previous Studies on Contractual Risk Management

Contractual Risk Management (CRM) is a critical area of construction project
management because contracts establish the legal and administrative framework through
which project stakeholders define scope, obligations, responsibilities, payment terms, change

procedures, risk allocation, and dispute resolution mechanisms.

In construction projects, poor contract administration frequently leads to disputes,

claims, delays, cost overruns, and financial losses.

The literature shows that contractual risks are particularly important in large-scale
industrial and infrastructure projects, where several parties interact under complex technical
and commercial conditions. Typical contractual risks include payment delays, variation
orders, scope changes, unclear clauses, contract interpretation disputes, claims, liquidated

damages, and extension-of-time issues.

These risks affect not only project execution but also project cash flow and
profitability. Payment delay is one of the most frequently reported contractual risks in the
Saudi construction industry. Bageis (2024) found that contractual issues were among the

leading causes of payment delays in Saudi public construction projects.

Payment delays weaken contractor cash flow, affect supplier payments, reduce
subcontractor confidence, and may create secondary risks in procurement and workforce
productivity. Variation orders and change orders are also widely discussed in construction

literature.

In Saudi public construction projects, recent evidence suggests that change orders can
create a domino effect by affecting cost, time, productivity, and stakeholder relationships

(Alsulami, 2025).




In the Eastern Province, variation orders may become more complex when projects
involve imported equipment, specialized materials, or industrial interfaces. For example, a
change in the specification of a mechanical system may require procurement of a new long

lead-time item, which can then affect both schedule and cost.

Contract interpretation disputes are another important area. Construction contracts
often contain technical specifications, commercial conditions, special terms, and risk
allocation clauses. When these clauses are unclear or interpreted differently by owners,

contractors, subcontractors, and suppliers, disputes may arise.

This is especially relevant in projects where supply chain disruptions or geopolitical
events affect material delivery, because parties may disagree over whether such events justify

time extension, cost compensation, or contract variation.

The literature generally supports the view that effective CRM improves project
outcomes. Proper contract administration, timely documentation, claims management, notice

procedures, risk allocation, and dispute avoidance mechanisms can reduce uncertainty and

protect financial performance. However, many previous studies examine contractual risks

independently and do not sufficiently integrate them with supply chain disruptions or Al-

enabled analytics.




Table 2.1 Summary of Previous Studies on Contractual Risk Management
Main Findings Country/Context Author(s)

Effective administration of project obligations supports project Project management and

. . . USA / Global Kerzner
success and reduces disputes. contract administration

Contractual issues were identified as important causes of payment Payment delays in public

. . Saudi Arabia
delays. construction projects

Change orders may create a domino effect on cost, time, Change orders in public

.. . . . Saudi Arabi Alsulami
productivity, and claims. construction projects audi Arabia sulamt

Contractors face significant exposure when delays are not Claims, extension of time, and

C Saudi Arabi
documented or managed properly. liquidated damages audi Arabia

Risk management and clear project controls are necessary for

. . .o Project management practices Arab context
achieving project objectives.

Critical Evaluation of CRM Literature

The reviewed literature confirms the importance of CRM in construction projects.
Nevertheless, three limitations are evident. First, many studies examine contractual risks
separately from procurement and supply chain risks, even though these risks often interact in

practice.

Second, previous studies frequently focus on project performance indicators such as time and
cost rather than direct financial performance indicators such as profitability, cash flow

stability, and cost control.

Third, few studies examine how Al-enabled systems can support contract analysis, claims

prediction, early warning of disputes, and financial impact forecasting.

2.2.2 Previous Studies on Supply Chain Risk Management

Supply Chain Risk Management (SCRM) has become a strategic concern for
construction companies because projects depend heavily on the timely availability of

materials, equipment, specialized subcontractors, logistics providers, and supplier services.

Construction supply chains are often fragmented, project-based, and exposed to
external disruptions, making them more vulnerable than repetitive manufacturing supply
chains. Construction projects in the Eastern Province of Saudi Arabia are particularly

exposed to supply chain risks because many oil and gas, industrial, mechanical,




infrastructure, and building projects depend on imported materials and specialized

equipment.

Examples include pumps, valves, electrical panels, control systems, steel structures,
cables, heavy equipment, and other long lead-time items. Delays in these items may directly
affect the critical path of a project. Shishehgarkhaneh et al. (2024) reviewed construction
supply chain risk management research and reported that the field has evolved toward more
systematic risk identification, classification, and assessment approaches, including emerging

interest in Al applications.

Saudi-focused evidence has also highlighted the importance of construction supply
chain risk. Algahtani (2026) provided a systematic assessment of construction supply chain
risks in the Saudi context and identified critical risk factors through literature review, expert

consultation, and survey analysis.

Common supply chain risks include vendor delays, poor supplier reliability, long
lead-time items, import restrictions, customs delays, logistics disruptions, port congestion,
material shortages, and price escalation. These risks may reduce productivity, increase idle
resources, force procurement changes, and generate additional costs. When supply chain
risks affect contractual obligations, they may also create claims and disputes. Recent
geopolitical conditions have increased the importance of supply chain resilience. The

escalation between Iran and Israel and related risks affecting the Strait of Hormuz provide a

relevant example of geopolitical supply chain risk. UNCTAD (2026) reported that

disruptions in the Strait of Hormuz can create ripple effects beyond the Province, affecting
energy markets, maritime transportation, and global supply chains. For contracting
companies in the Eastern Province, such disruptions may increase uncertainty around

shipping, insurance, fuel prices, freight rates, and delivery schedules.

These geopolitical risks should be treated cautiously and academically as examples
of external supply chain risk rather than political analysis. Their relevance to this study lies
in their potential impact on imported construction materials, heavy equipment, and long lead-
time industrial components. If shipping routes are disrupted or costs increase, projects may
face procurement delays, cost escalation, extension-of-time claims, acceleration expenses,
and reduced profitability. Effective SCRM therefore requires more than supplier follow-up.
It involves supplier qualification, procurement planning, logistics monitoring, alternative

sourcing, inventory buffers for critical materials, price escalation analysis, and early warning




systems. Al can strengthen these practices by analyzing supplier data, procurement history,

shipping indicators, market prices, and project schedules.

Table 2.2 Summary of Previous Studies on Supply Chain Risk Management
Main Findings Country/Context Author(s)

Resilient supply chains help organizations anticipate and recover

from disruption. Supply chain resilience UK / Global 2016/2023 Christopher

Digital technologies improve visibility, disruption response, and Digital supply chains and

. . .. s Global 2021/2022 Ivanov
adaptive supply chain decisions. resilience

CSCRM research increasingly addresses risk classification and AI | Construction supply chain risk Global Shishehgarkhaneh et
applications. management review construction al.

Saudi construction projects face multiple critical supply chain risk Saudi construction supply

factors. chain risks Saudi Arabia Alqahtani

Disruptions may affect energy markets, maritime transport, and . . . Global trade /
. Strait of Hormuz disruptions
global supply chains. Gulf context

Critical Evaluation of SCRM Literature

Although SCRM has been widely studied, important limitations remain. Many
SCRM studies focus on manufacturing environments rather than project-based construction
settings. In addition, limited research integrates SCRM with CRM, despite the fact that
supplier delays frequently create contractual claims. Moreover, Saudi and Eastern Province
evidence remains limited, especially in diversified contracting firms working across oil and
gas, industrial, O&M, mechanical construction, building construction, and infrastructure
projects. Finally, the role of Al as a moderating capability in the SCRM-financial

performance relationship remains underdeveloped.

2.2.3 Previous Studies on Artificial Intelligence Adoption (AIA)

Artificial Intelligence Adoption (AIA) has become an important research area in

construction project management, supply chain management, and risk management. Al refers
to technologies that enable systems to analyze data, recognize patterns, generate predictions,
automate analysis, and support decision-making. In construction projects, Al applications
include schedule prediction, cost forecasting, risk classification, document review, contract

analysis, claims analytics, supplier assessment, and early warning systems.

Recent research indicates that Al and machine learning can improve supply chain risk

assessment by enhancing predictive capability and identifying patterns that may not be
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visible through traditional analysis. Jahin et al. (2024) reviewed Al in supply chain risk
assessment and reported that AI/ML techniques can improve precision in risk assessment and

support resilient contingency planning.

Al is also increasingly relevant to construction project management. Gao et al. (2026)
reviewed Al applications in construction project management and highlighted applications
in cost, time, and safety management, while also identifying challenges related to cross-
domain integration and practical implementation. These findings are relevant to the current
study because construction risk management requires integration between cost, time,

procurement, contracts, and financial control.

In practical contracting environments, Al adoption does not occur in isolation. It
depends on the availability of digital data and project systems. A diversified contracting
company in the Eastern Province may use SAP, ERPNext, Primavera P6, and Power BI to

manage procurement, finance, scheduling, project controls, and reporting.

These systems can provide the data foundation for Al-enabled risk analysis. For
example, Primavera P6 schedule data can be linked with procurement records to identify long
lead-time items that threaten the critical path, while Power BI dashboards can visualize risk
indicators for management review. However, Al adoption faces barriers. These include data
quality problems, fragmented systems, lack of skilled employees, cybersecurity concerns,

cost of implementation, resistance to change, and uncertainty about Al reliability. In addition,

Al outputs must be governed carefully because project decisions may have legal, contractual,

safety, and financial consequences.

From a theoretical perspective, the Technology Acceptance Model explains Al
adoption through perceived usefulness and perceived ease of use. The Resource-Based View
explains Al as a strategic resource, while Dynamic Capability Theory explains how Al can
help organizations sense risks, seize response options, and transform operating practices

under uncertainty.




Table 2.3 Summary of Previous Studies on Artificial Intelligence Adoption

Main Findings Context Author(s)

Al applications in project management were still developing, with Al in project management Project

. L . Davahli
gaps in procurement and communication processes. review management

AIML improves predictive risk assessment and supports resilient AVML in supply chain risk

planning. assessment Supply chain risk Jahin et al.

Al techniques increasingly support risk identification, assessment, Al applications for supply

L I L Ordibazar et al.
mitigation, and monitoring. chain risk management

Al supports cost, time, and safety management, but implementation Al in construction project

. Construction Gao et al.
challenges remain. management

Modern project success requires strategic decision-making, Future of project work and Project

o . . 2024/2025
adaptability, and value creation. business acumen management

Critical Evaluation of Al Adoption Literature

Al literature provides strong support for the potential of predictive analytics and decision
support. Nevertheless, several gaps remain. First, many studies discuss Al benefits
conceptually rather than empirically testing Al adoption in real construction organizations.
Second, limited research examines Al as a moderating variable that strengthens the
relationship between risk management and financial performance. Third, relatively few
studies address how existing systems such as SAP, ERPNext, Primavera P6, and Power BI
can serve as a practical data foundation for Al-enabled risk management in contracting

companies.

2.2.4 Previous Studies on Financial Performance

Financial Performance (FP) represents the dependent variable in this study. In
construction companies, financial performance reflects the ability to control costs, protect
profit margins, maintain cash flow, reduce losses, and achieve financial sustainability. Unlike
general project performance, which may include time, quality, safety, and stakeholder

satisfaction, financial performance focuses specifically on the economic consequences of

project decisions and risks. Previous studies generally show that effective risk management

improves financial outcomes. Contractual disputes, claims, payment delays, procurement
disruption, material price escalation, and project delays often increase costs and reduce
profitability. Conversely, proactive risk management supports cost control, reduces

unnecessary claims, improves cash flow predictability, and protects margins.




Financial performance is especially important for contracting companies because the
industry typically operates with high working capital requirements and payment cycles that
may be affected by project progress, certifications, changing approvals, and client payment
practices. If a contractor experiences delayed payments while also facing supplier price
escalation or equipment delays, the combined effect may weaken liquidity and profitability.
Al-enabled systems can support financial performance by improving cost forecasting,
procurement planning, risk-based budgeting, claims analysis, and cash flow monitoring. For
example, an Al-enabled dashboard may combine cost data from ERP systems, schedule
progress from Primavera P6, and procurement data from SAP or ERPNext to forecast the

financial impact of delayed materials or unresolved claims.

However, financial performance has often been treated as a general outcome in

previous studies rather than being directly linked to CRM, SCRM, and Al adoption in an

integrated model. This limitation justifies the present study’s focus on the direct effects of

CRM and SCRM on FP and the moderating role of AIA.

Table 2.4 Summary of Previous Studies on Financial Performance

Main Findings Context Author(s)

Financial indicators remain essential for evaluating organizational Balanced performance Strategic

1992/2022

Kaplan & Norton

Success.

Project success increasingly requires strategic value creation
beyond time, cost, and scope.

Digital and Al capabilities can enhance decision-making and
operational efficiency.

Saudi public-sector initiatives emphasize project quality, spending
efficiency, and improved project outcomes.

Al adoption can contribute to productivity and financial performance

when supported by governance and capabilities.

measurement

Project success and business
value

Al and organizational
performance

Expenditure and project
efficiency

Al and performance

performance

Project
management

2024/2025

Digital

. 2024
transformation

Saudi Arabia

2024/2026

Global




2.2.5 Literature Related to the Eastern Province Project Environment

The Eastern Province provides a distinctive empirical context for the present study.
It includes major industrial cities, ports, oil and gas facilities, manufacturing zones, energy
projects, and urban infrastructure developments. The Shargia Development Authority reports
a portfolio of projects and initiatives aligned with Vision 2030, while Saudi Vision 2030
identifies King Salman Energy Park as a key industrial hub in Eastern Saudi Arabia (Saudi
Vision 2030, n.d ; Sharqgia Development Authority, n.d.).

Contracting companies in the Eastern Province may operate in several project types
simultaneously, including operations and maintenance, mechanical construction,
manufacturing support, building construction, infrastructure works, and industrial facilities.
This diversified portfolio increases managerial complexity and creates interdependencies
among contracts, procurement, suppliers, project controls, and finance. The Saudi
Contractors Authority has a national role in organizing and developing the contracting sector,
while EXPRO aims to improve project quality and spending efficiency in government entities
(Saudi Contractors Authority, n.d.; EXPRO, n.d.). These institutional developments highlight
the importance of professional risk management, project governance, and performance

improvement in the Saudi construction sector.

Practical examples from the focal contracting and industrial group indicate that
companies in the Eastern Province may use digital systems such as SAP, ERPNext,
Primavera P6, and Power BI. These systems can support procurement, finance, project
scheduling, reporting, and operational visibility. However, their value depends on how well
they are integrated and whether the company uses data analytically to predict risk rather than

only report historical performance.




Table 2.5 Relevance of Eastern Province Project Environment to the Study Variables

Project Environment Practical Characteristics Relevance to Study Variables

Complex interfaces, strict specifications, critical CRM: claims, scope changes, EOT; SCRM: imported equipment,

Oil & Gas / Industrial Projects
! a5 / Industrial Frojects equipment, long lead-time materials vendor delays; FP: high cost exposure

Dependence on pumps, valves, piping, rotating SCRM: supplier performance and logistics; Al predictive

Mechanical Construction . i
equipment, and specialized vendors procurement alerts

Continuous service obligations and penalties for CRM: service-level obligations; FP: penalties and cash flow

Operations and Maintenance (O&M) . . . .
service disruption impact

Design changes, variation orders, subcontractor CRM: variation orders and claims; FP: cost control and margin

Building Construction L .
coordination protection

Public interfaces, permits, logistics, utilities, and

Infrastructure Projects L
) stakeholder coordination

SCRM: material availability; CRM: scope and delay disputes

Integration between production, procurement, and

A . AL linking ERP data with project risk indicators
project delivery

Manufacturing Support

2.2.6 Literature on Geopolitical Supply Chain Risk

Geopolitical supply chain risk refers to political, military, diplomatic, or regional
security developments that may affect trade routes, shipping conditions, energy prices,
insurance costs, or supplier reliability. For this study, geopolitical risk is not examined as a
separate political variable. Instead, it is treated as an external supply chain risk factor that

may influence construction procurement and project delivery in the Eastern Province.

The Iran—Israel escalation and the resulting concern around Gulf maritime routes,
including the Strait of Hormuz, provide a current and relevant example. UNCTAD (2026)
indicates that disruption in the Strait of Hormuz can affect energy markets, maritime
transport, and global supply chains. Reuters and other market sources have also reported
uncertainty in shipping and transit conditions during periods of heightened tension. Such
events may influence construction projects indirectly through shipping delays, increased

insurance premiums, fuel cost volatility, and supplier delivery uncertainty.

In construction projects, this type of risk becomes operational when imported
materials or equipment are delayed or become more expensive. It becomes contractual when
parties disagree about responsibility for delay, entitlement to extension of time, escalation
compensation, acceleration costs, or liquidated damages. It becomes financial when delayed
delivery causes idle resources, delayed revenue, increased overheads, or lower profit

margins.




Al-enabled risk management can help companies respond more proactively to such
risks. Al tools may monitor supplier delivery performance, shipping indicators, price
movements, customs lead times, and project schedule sensitivity. These tools can identify
which purchase orders affect critical path activities and estimate the financial consequences

of delay. This supports early decisions such as alternative sourcing, schedule resequencing,

buffer stock, supplier diversification, or contractual notices.

Table 2.6 Geopolitical Supply Chain Risks and Potential Impact on Construction Projects

Risk Example

Shipping route uncertainty

Higher freight and insurance costs

Energy price volatility

Supplier rescheduling

Port or customs congestion

Supply Chain Effect

Delayed delivery of imported equipment

Increase in procurement cost

Budget overrun; reduced profit margin

Cost escalation and cash flow pressure

Increase in logistics and material prices

Change in delivery commitments

Longer clearance and delivery times Idle resources and project delay

2.2.7 Comparative Literature Review Matrix

Variable/Theme

Eastern Region Context

Geopolitical Supply Chain Risk

Table 2.7 Comparative Literature Review Matrix

Most Common Findings Research Limitation

Contract administration reduces claims, disputes, and

Often studied separately from SCRM and Al
cost exposure.

Supplier reliability, logistics, and long lead-time

. . N Limited construction-focused evidence in Saudi Eastern Region.
items affect project performance.

Al supports prediction, decision support, earl . . .
PP p . PP Y | Limited use as a moderating variable.
warnings, and analytics.

Risk management improves cost control,

profitability, and cash flow stability. Often measured as a general performance outcome.

Major industrial and infrastructure environment under
Vision 2030.

External shocks affect logistics, prices, and

. Often treated broadly rather than linked to construction contracts.
availability.

Schedule delay; extension-of-time claims

Limited empirical focus on Eastern Region contracting companies.

Potential Contractual and Financial Impact

Procurement re-planning and potential claims

Current Study
Contribution

Integrates CRM  with

SCRM, AIA, and FP in
Eastern Region contracting
companies.

Examines SCRM in oil &
gas, industrial, building,
and infrastructure contexts.

Examines AIA as a
moderator  strengthening
CRM/SCRM effects on FP.

Uses FP as the dependent
variable linked to integrated
risk practices.

Focuses specifically on
contracting ~ companies
operating in the Eastern
Region.

Connects  geopolitical
supply  risk  with
procurement delay, claims,
and financial impact.




2.3 Theoretical Framework

The theoretical framework provides the intellectual foundation for explaining the
relationships among CRM, SCRM, AIA, and FP. The current study integrates Enterprise Risk
Management Theory, ISO 31000, COSO ERM, Supply Chain Management Theory,
Technology Acceptance Model, Resource-Based View, and Dynamic Capability Theory.
These theories collectively explain how contracting companies identify and manage risks,
adopt digital technologies, develop organizational capabilities, and improve financial

performance.

ERM /1SO 31000

COSO ERM \ °

) Risk Management
Supply Chain Capabilities
Management Theory (CRM + SCRM)

o

Financial

a Performance
(FP)

Al Adoption

RBV & Dynamic Capabilities
Capability Theory (AIA)

(@‘) Integrated theoretical foundation explaining direct and moderating relationships.

Figure 2.1 Integrated Theoretical Framework.

2.3.1 Enterprise Risk Management Theory

Enterprise Risk Management (ERM) provides a comprehensive approach to risk
management. Instead of treating risks as isolated events, ERM encourages organizations to
identify, assess, respond to, and monitor risks across the organization. In construction
companies, ERM is relevant because project risks are interconnected across contracts,

procurement, project controls, finance, and operations.

ERM supports the direct relationships in this study. Effective CRM can reduce
contractual claims and financial losses, while effective SCRM can reduce procurement
disruption and cost escalation. Therefore, ERM supports HI and H2 by explaining how

structured risk management practices contribute to financial performance.
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2.3.2 ISO 31000 Risk Management Framework

ISO 31000:2018 provides internationally recognized guidelines for risk management.
It emphasizes principles, a framework, and a process for risk management, including
communication and consultation, risk assessment, risk treatment, monitoring, review,

recording, and reporting (ISO, 2018).

In the context of this study, ISO 31000 is relevant because contracting companies in
the Eastern Province need systematic procedures for identifying contractual and supply chain
risks. The framework is applicable to different project types, including oil and gas, industrial,

O&M, building, and infrastructure projects.

2.3.3 COSO Enterprise Risk Management Framework

COSO Enterprise Risk Management emphasizes the integration of risk management
with strategy and performance. COSO (2017) highlights that risk should be considered in
strategy-setting and performance management rather than treated as a separate compliance

activity.

This perspective is relevant to the study because the dependent variable is financial
performance. Contractual and supply chain risks are not only operational concerns; they
influence strategic outcomes such as profitability, cost control, and cash flow stability. COSO

therefore strengthens the theoretical basis for linking CRM and SCRM to FP.

2.3.4 Supply Chain Management Theory

Supply Chain Management Theory explains how organizations coordinate suppliers,
manufacturers, logistics providers, subcontractors, and project sites to deliver value. In
construction projects, the supply chain is often temporary, project-specific, and exposed to

design changes, procurement constraints, and external market risks.

Supply chain resilience is particularly relevant to the Eastern Province because
contracting companies often depend on imported equipment and long lead-time materials.
SCM Theory supports H2 by explaining how effective SCRM improves financial
performance, and it supports H4 and H6 by explaining how Al adoption may improve supply
chain visibility and resilience.

2.3.5 Project Management Theory

Project Management Theory provides a structured perspective on the planning,

execution, monitoring, and control of projects within scope, schedule, cost, quality, resource,

and stakeholder constraints (Project Management Institute [PMI], 2021). In the present study,
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this perspective supports the analysis of how contractual and supply chain risks may
influence project schedules, cost control, claims administration, and perceived financial
performance. It also provides a contextual basis for integrating risk-management decisions

with project planning, monitoring, and control processes.

2.3.6 Technology Acceptance Model

The Technology Acceptance Model (TAM) explains technology adoption through
perceived usefulness and perceived ease of use. In this study, Al adoption is more likely when
project managers, contract managers, procurement managers, and finance professionals

believe that Al improves risk prediction, decision-making, reporting, and financial control.

TAM supports H3 and H4 because Al adoption can improve contractual and supply
chain risk management effectiveness when users perceive Al tools as useful and usable. For
example, an Al-enabled dashboard linked to Primavera P6, and ERP data is more likely to be
adopted if it clearly identifies delays, procurement risks, and financial impacts.

2.3.7 Project Management Theory

Project Management Theory emphasizes systematic planning, execution, monitoring,
and control of project activities in order to achieve defined objectives within scope, time,
cost, quality, and resource constraints (Project Management Institute [PMI], 2021). In
construction projects, contractual obligations, procurement activities, supplier performance,
project schedules, and financial controls are closely interconnected. Weak contract
administration or supply chain disruption may therefore affect project duration, cost
recovery, cash flow, and perceived financial performance. In the present study, Project
Management Theory provides a practical basis for explaining how effective Contractual Risk
Management and Supply Chain Risk Management may support project control and financial
outcomes. It is particularly relevant to H1 and H2 because these hypotheses examine the

relationships between CRM, SCRM, and perceived Financial Performance.

2.3.8 Resource-Based View

The Resource-Based View (RBV) argues that organizations achieve competitive
advantage through valuable, rare, inimitable, and non-substitutable resources. In the present
study, data, digital systems, Al tools, experienced employees, supplier databases, contract

repositories, and project control capabilities can be considered strategic resources.

Practical examples from the focal company show that systems such as SAP, ERPNext,

Primavera P6, and Power BI may create a valuable data foundation. However, these systems
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create stronger value when integrated with Al analytics and managerial decision-making.

RBYV therefore supports H3, H4, HS5, and H6.

2.3.9 Dynamic Capability Theory

Dynamic Capability Theory extends RBV by focusing on the organization’s ability
to sense changes, seize opportunities, and transform resources under changing conditions.
This is highly relevant in construction environments characterized by uncertainty, supply

chain volatility, and contractual complexity.

Al adoption can strengthen dynamic capabilities by enabling faster risk detection,
more accurate forecasting, and better response planning. For example, Al can help a
contracting company sense supplier delay, seize alternative procurement options, and
transform schedule or resource plans before the delay causes major financial damage.
Dynamic Capability Theory therefore provides a strong justification for H5 and H6, where
AIA moderates the CRM—FP and SCRM-FP relationships.

Table 2.8 Relationship Between Theories and Research Hypotheses

Core Idea Application in the Study Supported Hypotheses

Integrated identification, assessment, and response to
gratec idemncation, P CRM and SCRM HI, H2
organizational risks
Risk identification, assessment,

L Hl1, H2
treatment, monitoring

1SO 31000 Structured risk management process

Financial performance and
governance

COSO ERM Risk integration with strategy and performance HI, H2

SCM Theory Coordination of suppliers, logistics, and information flows SCRM and supply chain resilience H2, H4, H6

User acceptance of technology Al adoption in risk management H3, H4

Al systems, data, skills, digital

H3, H4, H5, H6
platforms

Strategic value of resources and capabilities

Sensing, seizing, and transforming under uncertainty Al as adaptive capability HS, H6

2.4 Research Gap Analysis and Conceptual Framework
Development

2.4.1 Research Gap Analysis

The literature review indicates that contractual risk management, supply chain risk
management, artificial intelligence adoption, and financial performance have been studied
extensively, but mostly as separate research streams. Construction companies, however,

experience these issues simultaneously. A supplier delay may create a contractual claim, a




contract ambiguity may complicate procurement decisions, and both may affect financial

performance.

Several research gaps justify the current study. First, limited studies integrate CRM
and SCRM into one model. Second, limited research examines Al adoption as a capability
that may directly improve contractual and supply chain risk management effectiveness and
may also moderate the relationships between risk management practices and financial
performance. Third, relatively few studies focus on the Eastern Province of Saudi Arabia,
despite its strategic importance in industrial, oil and gas, infrastructure, and construction
projects. Fourth, limited empirical work examines diversified contracting companies that
operate across O&M, mechanical construction, manufacturing, building construction, and
infrastructure. Fifth, many previous studies focus on time and cost performance rather than

financial performance as a dependent variable.

Table 2.9 Detailed Research Gap Matrix

Current Study

Research Gap Area Existing Knowledge Research Limitation Contribution

Examines CRM and SCRM

Integrated CRM and SCRM CRM and SCRM are often studied separately. In practice, procurement delays often create contractual claims. together.

Al is commonly studied as a tool or implementation
issue.

Tests AIA as a moderating

Al as moderator .
variable.

Limited moderation analysis in risk—performance relationships.

Fewer studies examine profitability, cash flow, and financial Uses FP as dependent

Financial performance Many studies focus on cost/time project performance. S .
sustainability. variable.

Focuses on companies
Eastern Region focus Saudi studies exist but are not always region-specific. Limited empirical focus on Eastern Region contracting companies. operating in the Eastern
Region.

Limited evidence for firms operating across O&M, manufacturing, Uses practical examples

Diversified contracting firms Studies often focus on one project type. . L . R .
s projectyp mechanical, building, and infrastructure. froma diversified company.

Links external supply risk to

Geopolitical supply chain risk Often treated generally in supply chain studies. Limited linkage to construction contracts and claims. SCRM, CRM, and FP.

2.4.2 Conceptual Framework Development

The conceptual framework is developed based on the reviewed literature and
theoretical foundations. It includes two independent variables: Contractual Risk
Management and Supply Chain Risk Management. The dependent variable is Financial
Performance, measured in this study as perceived financial performance. Artificial
Intelligence Adoption is included in two related roles. First, AIA is examined as a predictor
that may improve CRM and SCRM effectiveness. Second, AIA is examined as a moderating

variable that may strengthen the effects of CRM and SCRM on FP.




CRM is expected to influence FP because effective contract administration, claims
management, payment control, and variation management can reduce financial losses.
SCRM is expected to influence FP because effective supplier management, procurement
planning, logistics control, and price escalation management can reduce delays and cost
increases. AIA is expected to improve CRM and SCRM eftfectiveness and to strengthen their
relationship with FP through predictive analytics, early warning systems, and decision

support.

o Contractual Risk
:—0 Management (CRM)

Independent Variable " 4

{ H5

% 3\ Artificial Intelligence
@ Adoption (AIA)

-
|
Moderating Variable ‘
\

Financial
Performance (FP)
Dependent Variable

% H6

b

goN Supply Chain Risk

a-Jéf Management (SCRM)

Independent Variable

Solid arrows indicate Dashed arrows indicate > Dotted arrows indicate
direct effects moderation Al support effects

Figure 2.2 Conceptual Framework.




Explanation of Variables in the Conceptual Framework

Table 2.10 Study Variables and Their Role in the Conceptual Framework

Variable Key Dimensions Expected Relationship

Expected to improve FP
when risks are managed
effectively.

Contractual ~ Risk Management

(CRM)

Payment delays, variation orders, scope changes, claims, contract

Independent Variable . L
interpretation disputes

Expected to improve FP by
reducing disruption and cost
escalation.

Supply Chain Risk Management
(SCRM)

Vendor delays, long lead-time items, import restrictions, logistics

Independent Variable . . .
issues, price escalation

Expected to strengthen the
CRM-FP and SCRM-FP
relationships.

Artificial Intelligence
Capabilities/ Adoption (ATA)

Predictive analytics, early warning systems, decision support, Al-

Moderating Variable enabled dashboards

Represents the outcome
affected by risk management
practices.

Profitability, cost control, cash flow stability, financial

Financial Performance (FP) Dependent Variable Lo
sustainability

2.4.3 Operational Definitions of Research Constructs

Table 2.11 Operational Definitions of Study Variables

Construct Operational Definition

The systematic identification, assessment, mitigation,
and monitoring of contractual uncertainties that may
affect project obligations, claims, delays, and
financial outcomes.

CRM

The systematic management of supplier, procurement,
logistics, import, material, equipment, and price-
related risks that may affect project continuity and
cost performance.

Al-enabled capabilities used for early risk
identification, risk prediction, decision support,
contract risk monitoring, supply chain visibility,
delay detection, and financial forecasting.

The ability of contracting companies and projects to
achieve cost control, profitability, cash flow
stability, reduced losses, and financial sustainability.




2.4.4 Variables, Dimensions, and Measurement Indicators

Table 2.12 Variables, Dimensions, and Measurement Indicators

Questionnaire-Aligned  Practical

Variable / Code Dimension .
Indicator

Clarity of contract clauses and

Contract clari P
ty responsibilities.

Impact of delayed approvals and

Approvals and amendments
contract amendments.

CRM / CRM3-CRM4 Payment delays Impact on cash flow and project risk.

CRM / CRM5—-CRM6 Variation orders Impact on cost and schedule.

Risk of work without approval or

CRM / CRM7—-CRM9 Scope and unauthorized works .
outside approved scope.

CRM / CRM10 Contract management effectiveness Reduction of contractual risks.

SCRM / SCRM1 Supplier reliability Effect on project success.

SCRM / SCRM2-SCRM3 Material delivery and shortages Impact on schedules and performance.

SCRM / SCRM4 Supplier failure Potential for major project disruption.

SCRM / SCRM5 Transportation and logistics Impact on project delays.

Effect on project risks, costs, and

SCRM / SCRM6—-SCRMS8 Price and disruption impacts delays.

Early identification and improved

AIA / AIl-AL2 Early risk identification and prediction L.
prediction accuracy.

Better decisions and contractual risk

AlA / AI3-Al4 Decision support and contract monitoring L.
monitoring.

Improved visibility and early delay

AlA / AI5S-AI6 Supply chain visibility and delay detection detection.

Improved risk management and

AIA / AI7-AI8 Risk effectiveness and financial forecasting financial planning

Improved profitability and cost

FP/ FP1-FP2 Profitability and cost control
control.

Financial effects of delays,

FP / FP3-FP5 Delay, cost overrun, and profitability impact contractual risks, and SCRM risks.

Better financial performance and

FP / FP6-FP7 Al-driven financial outcomes .
overall project outcomes.




2.4.5 Development of Research Hypotheses

HI1: Contractual Risk Management significantly affects Financial Performance.
Justification: Effective CRM reduces claims, disputes, payment issues, and delay-
related costs. Therefore, improved CRM is expected to improve cost control, cash flow, and

profitability.

H2: Supply Chain Risk Management significantly affects Financial Performance.
Justification: Effective SCRM reduces supplier delays, logistics disruption, long lead-
time item delays, and price escalation. Therefore, improved SCRM is expected to protect

financial performance.

H3: Artificial Intelligence Adoption significantly improves Contractual Risk
Management effectiveness.

Justification: Al can support contract analysis, documentation review, claims

prediction, and early identification of contractual risk indicators.

H4: Artificial Intelligence Adoption significantly improves Supply Chain Risk
Management effectiveness.

Justification: Al can support supplier performance analysis, delivery forecasting,

price monitoring, and logistics risk prediction.

HS5: Artificial Intelligence Adoption positively moderates the relationship between
Contractual Risk Management and Financial Performance.

Justification: Al may strengthen the financial benefits of CRM by improving early

warning, response speed, and financial impact analysis.

Hé6: Artificial Intelligence Adoption positively moderates the relationship between
Supply Chain Risk Management and Financial Performance.

Justification: Al may strengthen the financial benefits of SCRM by improving

visibility, forecasting, and proactive procurement decisions.




Table 2.13 Hypotheses Justification Matrix
Hypothesis Supported Theory Relationship Expected Direction
ERM, ISO 31000, COSO Positive/significant effect
ERM, SCM Theory, ISO 31000 Positive/significant effect
AIA — CRM effectiveness Positive/significant effect
TAM, SCM Theory, RBV AIA — SCRM effectiveness Positive/significant effect
RBV, DCT AIA moderates CRM — FP Positive moderation

SCM Theory, RBV, DCT AIA moderates SCRM — FP Positive moderation

2.4.6 Measurement Model

The measurement model is aligned with the actual questionnaire administered in this
study. The instrument included six demographic questions and 33 Likert-scale measurement

items: 10 items for Contractual Risk Management (CRM1-CRM10), 8 items for Supply

Chain Risk Management (SCRM1-SCRMS), 8 items for Artificial Intelligence Adoption
(AI1-AIS8), and 7 items for perceived Financial Performance (FP1-FP7). For statistical

analysis, a composite score was calculated for each construct by averaging its corresponding
questionnaire items.

Table 2.14 Measurement Structure

Construct Number of Items Main Dimensions

Contract clarity, approvals, payments, variation orders,

Contractual Risk Management (CRM) scope control, contract management
>

Supplier reliability, material delivery, shortages,

Supply Chain Risk Management (SCRM) supplier failure, logistics, price fluctuation, disruptions

Risk identification, prediction, decision support,
Artificial Intelligence Adoption (AIA) contract monitoring, supply chain visibility, delay
detection, financial forecasting

Profitability, cost control, delay impact, cost overruns,

Perceived Financial Performance (FP) supply chain profitability impact, Al-driven outcomes




2.5 Chapter Summary

This chapter reviewed previous studies related to contractual risk management,
supply chain risk management, artificial intelligence adoption, and perceived financial
performance. The literature indicates that each construct has received considerable attention;
however, limited studies have integrated these constructs within a single empirical
framework, particularly in the context of contracting companies operating in the Eastern
Province of Saudi Arabia. The chapter also developed the theoretical framework by
integrating Enterprise Risk Management, ISO 31000, the COSO Enterprise Risk
Management Framework, Supply Chain Management Theory, Project Management Theory,
Technology Acceptance Model, the Resource-Based View, and Dynamic Capability Theory.
Collectively, these theoretical perspectives and risk-management frameworks provide
support for the hypothesized relationships among CRM, SCRM, AIA, and perceived
financial performance, including the proposed moderating role of AIA. The chapter further
identified the principal research gaps, developed the conceptual framework, clarified the role
of each study variable, and presented the research hypotheses and measurement model. The
next chapter presents the research methodology, including research philosophy, approach,
design, population, sampling procedures, data-collection instrument, measurement of the
study variables, reliability and validity procedures, ethical considerations, and statistical

analysis methods.




CHAPTER THREE

RESEARCH METHODOLOGY




3.1 Introduction

This chapter presents the methodological procedures adopted to examine the
relationship between Contractual Risk Management (CRM), Supply Chain Risk
Management (SCRM), Artificial Intelligence Capabilities/Adoption (AIA), and Financial
Performance (FP) within contracting companies operating in the Eastern Province of Saudi
Arabia. The chapter explains the research design, methodological approach, research
population, sampling technique, data collection method, questionnaire structure,
measurement scales, validity and reliability procedures, statistical analysis plan, ethical

considerations, and research boundaries.

The methodology is designed to be consistent with the objectives of the study and the
conceptual framework developed in Chapter Two. The study investigates how contractual
and supply chain risk management practices affect financial performance and whether Al
capabilities strengthen these relationships. Because the research questions and hypotheses
require measurable evidence from professionals working in construction-related

environments, a quantitative survey approach is adopted.

In accordance with the final project template of Midocean University, Chapter Three
focuses on the research methodology, methodology and research methods, research
population, and research boundaries. However, additional sub-sections are included to make
the chapter more complete and practically applicable to the field context of contracting

companies in the Eastern Province.

3.2 Methodology and Research Methods
3.2.1 Research Philosophy

The study follows a positivist research philosophy. Positivism is suitable when the

researcher aims to test hypotheses, measure relationships among variables, and analyze data
objectively using statistical techniques. In the current study, the relationships among CRM,
SCRM, AIA, and FP are examined through structured questionnaire responses that can be

converted into numerical data and analyzed statistically.

This philosophical position is appropriate because the study does not seek to interpret
individual experiences qualitatively, but rather to identify measurable patterns across a
sample of professionals. Respondents’ perceptions are used as indicators of actual practices
related to contract management, supply chain management, Al-supported risk management,

and financial outcomes in construction and industrial project environments.
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3.2.2 Research Approach

The research adopts a deductive approach. The deductive approach begins with
theories and prior literature, develops hypotheses, collects data, and then tests the proposed
relationships empirically. In this study, the hypotheses were developed based on Enterprise
Risk Management Theory, Supply Chain Management Theory, the Technology Acceptance
Model, the Resource-Based View, and Dynamic Capability Theory.

The deductive approach is appropriate because the study has a clearly defined
conceptual framework. CRM and SCRM are treated as independent variables, AIA is treated
as a moderating variable, and FP is treated as the dependent variable. The statistical analysis

will determine whether the collected data supports the proposed hypotheses.

3.2.3 Research Design

The study employs a quantitative, descriptive, analytical, and cross-sectional research
design. It is quantitative because it relies on numerical data collected through a structured
questionnaire. It is descriptive because it describes the current practices and perceptions of
professionals regarding contractual risks, supply chain risks, Al capabilities, and financial
performance. It is analytical because it examines the relationships among the variables and

tests the proposed hypotheses.

The design is cross-sectional because data are collected at one point in time from
respondents working in contracting companies in the Eastern Province of Saudi Arabia. This
design is suitable for master’s-level applied business research because it provides practical

evidence within a manageable timeframe.




Research Problem
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Figure 3.1 Research Design Flow

Figure 3.1 summarizes the methodological flow adopted in the study. The research begins

with the problem and literature review, proceeds to the quantitative survey design, and then
moves to data collection, data coding, reliability and validity assessment, and hypotheses

testing.




3.2.4 Methodological Framework

Table 3.1 Methodological Framework of the Study

Methodological Element Adopted Approach Justification

Suitable for testing hypotheses and measuring relationships

R h phil h Positivi isti
esearch philosophy ostvism statistically.

The study tests relationships derived from theories and previous

Research approach Deductive studies.

Appropriate for measuring perceptions of professionals at a

Research design Quantitative, descriptive, analytical, cross-sectional R s
specific point in time.

Enables collection of standardized responses from a relatively

Data collection method Structured questionnaire
broad group of respondents.

Allows respondents to express the degree of agreement with each

Measurement scale Five-point Likert scale
statement.

Supports descriptive statistics, reliability analysis, correlation,

Analysis software SPSS and/or SmartPLS regression, and PLS-SEM.

Respondents are directly involved in project, contract,
Target respondents Professionals in contracting companies procurement, supply chain, risk, engineering, finance, or IT
functions.

3.3 Research Population

The research population consists of professionals working in contracting companies
operating in the Eastern Province of Saudi Arabia. The Eastern Province is selected because
it includes a high concentration of oil and gas, industrial, mechanical construction, operations
and maintenance, building construction, and infrastructure projects. These project
environments are exposed to complex contractual arrangements, procurement requirements,

long lead-time materials, supplier dependency, logistics risks, and financial pressure.

The study does not focus on one company only. Instead, the population includes
contracting companies operating in the Eastern Province. However, practical examples are
drawn from a diversified contracting and industrial group operating in the Province. The
company context is used illustratively because it includes business segments such as
operations and maintenance, mechanical construction, manufacturing, building construction,
and infrastructure, and because it uses digital systems such as SAP, ERPNext, Primavera P6,
and Power BI. These systems provide a realistic foundation for discussing the potential role

of Al-enabled risk management.




3.3.1 Target Respondents

The target respondents are professionals who have knowledge or experience related
to construction project delivery, contract administration, procurement, supply chain
management, risk management, finance, engineering, supervision, or project information
systems. These respondents are appropriate because they are directly or indirectly involved

in decisions that influence project risk and financial performance.

Table 3.2 Target Respondents and Their Relevance to the Study

Respondent Category Relevance to the Study

Manage project execution, schedules, costs, risks,

Project Managers L
) g and coordination among stakeholders.

Handle contract clauses, claims, variation orders,

Contract Managers .
approvals, and contractual disputes.

Manage purchasing, suppliers, long lead-time items,

Procurement Managers .
and procurement planning.

Monitor supply chain continuity, logistics, supplier

Supply Chain Managers reliability, and material availability.

Identify, assess, monitor, and mitigate project and

Risk Managers S
g enterprise risks.

Observe site-level delays, material shortages, scope

Engineers and Supervisors ..
g P changes, and execution risks.

Assess cash flow, cost control, profitability, and

Financial Managers . . .
financial consequences of project risks.

Understand the role of ERP, dashboards, analytics,

IT M / Digital Systems U
ANAgers / Iglal SYSIems SIS | 1d Al-supported systems.




3.3.2 Practical Company Context Used for Illustration

To make the methodology more connected to real practice, the study considers
practical examples from a diversified contracting and industrial company operating in the
Eastern Province. The company is not treated as the only research population; rather, it is
used as an illustrative context showing how contracting companies may operate across

several project types and digital systems.

Table 3.3 Practical Company Context Used as Illustrative Evidence

Practical Context Element Ilustrative Description Methodological Relevance

O&M, mechanical construction, manufacturing, Reflects the mixed portfolio of many contracting companies in the

Business segments L . . .
B building construction, and infrastructure Eastern Region.

Oil and gas, industrial, infrastructure, and building- | Supports the focus on contractual and supply chain risks in

Project environment .
related works complex projects.

Supports the operational measurement of Al capabilities through

Digital systems SAP, ERPNext, Primavera P6, and Power BI . . ..
data visibility, forecasting, and decision support.

Large workforce with multiple technical and

. . Provides realistic access to different professional categories.
managerial functions

Employee base

Payment delays, variation orders, scope changes,

. . . Directly aligned with the questionnaire dimensions.
vendor delays, logistics issues, and price escalation Y alien d

Risk exposure

3.4 Sampling Technique and Sample Size

The study uses a non-probability purposive sampling technique. Purposive sampling
is appropriate because the study requires respondents who possess relevant knowledge of
construction projects, contracts, procurement, supply chain risks, Al-supported systems, and
financial performance. Random sampling is difficult in this context because the total number
of eligible professionals across all contracting companies in the Eastern Province is not

precisely known to the researcher.

The intended sample size was between 80 and 120 respondents, with a minimum
preferred number of approximately 40 valid responses. This target was considered practical
for a master’s research project using a structured questionnaire and statistical analysis.
However, after data screening in Chapter Four, the final cleaned dataset included 34 unique
valid responses because fully duplicated records were excluded. Therefore, the findings are
interpreted cautiously as exploratory evidence, and this limitation is reported explicitly in the

data screening and limitations sections.




Table 3.4 Sampling Technique and Sample Size Plan

Sampling Ele ment Description

Sampling method Non-probability purposive sampling

Professionals in contracting companies operating in

Target sample the Eastern Region

Preferred sample size 80—120 valid responses

Minimum practical sample Approximately 40 valid responses

Experience or involvement in projects, contracts,
Selection criterion procurement, supply chain, risk, finance, engineering,
or digital systems

The study requires informed respondents rather than

Justification . ..
general public participants

3.5 Data Collection Method
Primary data are collected using a structured questionnaire distributed electronically
through Google Forms. The questionnaire is suitable for this study because it allows

standardized measurement of respondents’ perceptions regarding contractual risk

management, supply chain risk management, Al capabilities/adoption, and financial

performance. Electronic distribution also facilitates access to professionals working in

different locations and project sites within the Eastern Province.

Secondary data is used to support the theoretical and methodological foundations of
the study. These include academic books, journal articles, professional reports, risk
management standards, project management references, and digital transformation literature.
Secondary sources help justify the constructs, hypotheses, and statistical procedures adopted

in the study.




3.5.1 Questionnaire Structure

The questionnaire consists of five sections. Section 1 collects demographic
information. Sections 2 to 5 measure the four main constructs using a five-point Likert scale
ranging from Strongly Disagree to Strongly Agree. The actual questionnaire includes 6

demographic questions and 33 Likert-scale measurement items.

Table 3.5 Questionnaire Structure

Section Construct / Content Item Codes Number of Items

Gender, age, education, experience,

Section 1 Demographic Information ..
position, and company type

Section 2 Contractual Risk Management CRM1-CRM10

Section 3 Supply Chain Risk Management SCRMI1-SCRM8

Section 4 Artificial Intelligence Adoption ATl-AI8

Section 5 Perceived Financial Performance FP1-FP7

Demographic and Likert-scale items

3.5.2 Likert Scale Coding

The questionnaire uses a five-point Likert scale to measure the degree of agreement

with each statement. The use of a Likert scale is appropriate because the study measures
perceptions and attitudes related to risk management practices, Al capabilities, and financial

performance.




Table 3.6 Five-Point Likert Scale Coding

Response Option Interpretation

Strongly Disagree Very low agreement with the statement

Disagree Low agreement with the statement

Neutral Moderate or uncertain agreement

High agreement with the statement

Strongly Agree Very high agreement with the statement

3.6 Measurement of Study Variables

The study variables are measured using questionnaire indicators derived from the
literature review and aligned with the actual survey instrument. CRM and SCRM are treated
as independent variables, FP is treated as the dependent variable, and AIA is treated in two
related ways: as a predictor of CRM and SCRM effectiveness and as a moderating variable
in the relationships between CRM, SCRM, and FP. Financial Performance is measured as

perceived financial performance based on respondents’ assessments.

Al capabilities/adoption are operationally measured through practical Al-related
capabilities such as early risk identification, risk prediction, decision support, contractual risk
monitoring, supply chain visibility, delay detection, risk management effectiveness, and
financial forecasting. In the hypotheses testing stage, AIA is examined both as a direct
predictor of CRM and SCRM effectiveness and as a moderator through interaction terms

with CRM and SCRM.




Table 3.7 Study Variables, Model Roles, and Questionnaire ltems

Construct Role in Model Item Codes Practical Measurement Focus

Clarity of contract clauses,
approvals, payment delays, variation
orders, scope control, unauthorized

works. and dispute reduction.
Supplier reliability, material delivery

delays, shortages, supplier failure,
logistics problems, price fluctuation,

Contractual Risk Management (CRM) Independent variable CRMI-CRM10

Supply Chain Risk Management (SCRM) Independent variable SCRMI-SCRM8

Early risk identification, prediction
accuracy, decision support, contract
monitoring, supply chain visibility,
delav prediction. risk effectiveness.
Profitability, cost control, delay
impact, cost overruns, profitability
pressure from supply chain risks, Al-
driven financial improvement, and

Artificial Intelligence Adoption (AIA) Moderating variable

Perceived Financial Performance (FP) Dependent variable FP1-FP7

3.6.1 Dimensions and Practical Indicators
The following table presents the dimensions and practical indicators aligned with the

questionnaire. This table is important because it connects the theoretical constructs in

Chapter Two with the actual survey items used for empirical analysis.




Table 3.8 Dimensions and Practical Indicators Aligned with the Questionnaire

Construct

Practical Indicator

Item Code

Contract clarity and responsibilities

Contract clauses and responsibilities are clearly defined.

Approval and amendment delays

Delays in approvals and contract amendments negatively
affect project performance.

Payment delay risk

Payment delays significantly affect project cash flow;
delayed owner payments increase project risks.

CRM3-CRM4

Variation order risk

Variation orders frequently increase project costs and
extend project schedules.

CRMS5-CRM6

Unauthorized work and scope control

Executing work before approval or outside approved
scope increases contractual risks.

CRM7-CRM9

Contract management effectiveness

Effective contract management reduces contractual risks.

Supplier reliability

Supplier reliability significantly affects project success.

Material delivery and shortages

Delays in material delivery and shortages create project
performance risks.

SCRM2-SCRM3

Supplier failure

Supplier failures can cause major project disruptions.

Transportation and logistics

Transportation and logistics problems frequently delay
projects.

Price fluctuation

Price fluctuations of construction materials increase
project risks.

Supply chain disruption impact

Supply chain disruptions increase project costs;
effective SCRM reduces project delays.

SCRM7-SCRM8

Early risk identification

Al helps identify project risks carly.

Risk prediction accuracy

Al improves the accuracy of risk prediction.

Decision support

Al supports better project decision-making.

Contract risk monitoring

Al helps monitor contractual risks effectively.

Supply chain visibility

Al improves supply chain visibility.

Delay detection

Al helps detect potential project delays before they
oceur.

Risk management effectiveness

Al improves overall risk management effectiveness.

Financial forecasting

Al supports financial forecasting and planning.

Profitability and cost control

Effective risk management improves profitability and
helps control project costs.

FP1-FP2

Delay financial impact

Project delays negatively affect financial performance.

Contractual cost overrun impact

Contractual risks contribute to cost overruns.

Supply chain profitability impact

Supply chain risks negatively affect project profitability.

Al-driven financial performance

Al-driven risk management contributes to better financial
performance.

Overall financial outcomes

Al improves overall project financial outcomes.




Figure 3.2 shows the model structure. CRM and SCRM are independent variables expected
to influence FP. AIA is also expected to improve CRM and SCRM effectiveness. In
addition, AIA represents the moderate variable because Al capabilities may strengthen the
effect of risk management practices on financial performance. Therefore, the empirical

model tests both direct relationships and moderation relationships, and forecasting.

Independent Variables Moderating Variable Dependent Variable
— o o
CRM

Contractual Risk
Management

(CR1-CR10) 1 @
lII

AlA FP

Al Capabilities / Financial

9 Adoption Performance
C (A1-AI8) (FP1-FP7)

SCRM ]

Supply Chain Risk
Management
(SC1-SC8)

Figure 3.2 Measurement and Structural Model

Figure 3.2 shows the model structure. CRM and SCRM are independent variables expected
to influence FP. AIA represents the moderating variable because Al capabilities may
strengthen the effect of risk management practices on financial performance. AIA is also
expected to improve CRM and SCRM effectiveness because Al tools can support risk

prediction, monitoring, visibility, and forecasting.

3.7 Data Preparation and Coding

After data collection, the responses were downloaded from Google Forms and
prepared for statistical analysis. Each response was assigned a unique code. Demographic
variables were coded according to their categories, while Likert-scale responses were coded
from 1 to 5. The dataset was reviewed for missing values, invalid responses, and fully

duplicated records.




Incomplete responses may be excluded if they contain substantial missing data. Fully
duplicated responses may also be excluded when all demographic and Likert-scale answers
are identical, because such cases may distort statistical results. If a small number of missing
values appear in otherwise valid responses, the researcher may apply an appropriate
treatment method depending on the extent and pattern of missingness. The final dataset is
reviewed before reliability analysis, descriptive statistics, correlation analysis, regression

analysis, and moderation testing.

Table 3.9 Data Preparation and Coding Procedures

Data Preparation Step Purpose Expected Action

Response screening Ensure that only valid responses are included Remove incomplete or duplicate responses.

Convert responses into numerical values Code Likert responses from 1 to 5.

Exclude or treat missing values based on their

Missing data check Identify unanswered items level

Outlier review Detect unusual response patterns Review extreme or inconsistent responses.

Calculate mean scores for CR, SC, Al, and FP if

Composite score creation Prepare variables for analysis ded
needed.

Data export Prepare analysis file Export to SPSS and/or SmartPLS format.

3.8 Data Analysis Methods

The cleaned data were analyzed using SPSS-style statistical procedures. SPSS-style

tables were prepared for descriptive statistics, demographic analysis, reliability testing using
Cronbach’s Alpha, correlation analysis, multiple regression analysis, and moderation
regression using interaction terms. SmartPLS was not applied because the final cleaned
sample size was limited and was not considered suitable for a full measurement and structural

model.

The analysis will proceed in stages. First, descriptive statistics will summarize the
demographic profile of respondents and the general pattern of responses. Second, reliability

and validity tests will evaluate the quality of the measurement instrument. Third, correlation




and regression or PLS-SEM analysis will examine the relationships among the variables and

test the hypotheses.

= | e ) ]
| ,

Data Cleaning Descriptive Statistics Reliability Testing Validity Assessment Hypotheses Testing

Missing values, Demographics & Cronbach's Alpha / CR AVE, HTMT, VIF Regression /
outliers item means PLS-SEM

Figure 3.3 Data Analysis Procedure

3.8.1 Descriptive Statistics

Descriptive statistics will be used to summarize respondents’ demographic
characteristics, including gender, age, education level, years of experience, current position,
and company type. Frequencies and percentages will be used for categorical variables, while

means and standard deviations will be used for Likert-scale items.

3.8.2 Reliability Analysis

Reliability analysis was conducted to examine the internal consistency of the

measurement items. Cronbach’s Alpha and corrected item-total correlations were calculated
using SPSS. Cronbach’s Alpha values of 0.70 or above were considered indicative of
acceptable internal consistency, while lower values were interpreted cautiously in light of the

exploratory nature and limited sample size of the study.

3.8.3 Validity Assessment

Validity assessment focused on content validity and the structural alignment of the
questionnaire. Content validity was supported by systematically aligning the questionnaire
items with literature review, research objectives, hypotheses, operational definitions, and
study constructs. Because the final valid sample consisted of 34 responses, exploratory factor
analysis, confirmatory factor analysis, Average Variance Extracted, and the HTMT ratio were
not applied. Cronbach’s Alpha and corrected item-total statistics were reported as evidence

of reliability rather than as direct tests of construct validity. Accordingly, conclusions

60




regarding validity were limited to content alignment and questionnaire structure and were

interpreted cautiously.

3.8.4 Correlation and Hypotheses Testing

Pearson correlation analysis was used to examine the strength and direction of the
relationships among Contractual Risk Management, Supply Chain Risk Management,
Artificial Intelligence Adoption, and perceived Financial Performance. Multiple regression
analysis was used to test H1 and H2, while simple regression analysis was used to test H3
and H4. The moderating relationships in HS and H6 were tested using mean-centered
interaction terms, specifically CRM x AIA and SCRM x AIA. All statistical analyses were

conducted using SPSS based on the final cleaned dataset of 34 valid responses.

Table 3.10 Data Analysis Plan

Analysis Stage Statistical Technique Purpose Software

Missing-data checks, duplicate-response checks, and response-validity Prepare the cleaned dataset for

. . SPSS / Microsoft Excel
review analysis

Data screening

Demographic analysis Frequencies and percentages Describe the respondents
e - a » P g demographic profile

Describe response patterns and

Item-level analysis Means and standard deviations
central tendencies

Assess the internal consistency of the

Reliability analysis Cronbach’s Alpha and corrected item-total correlations .
measurement items

Alignment of questionnaire items with the literature, research objectives, [Assess the relevance and coverage of

Content validity .
and study constructs the measurement items

Conceptual review

Assess the strength and direction of
Correlation analysis Pearson correlation relationships among CRM, SCRM,
AlA, and FP

Direct-hypothesis testing Multiple regression and simple regression Test H1I-H4

Moderation analysis Mean-centering and interaction-term regression Test H5 and H6

3.9 Hypotheses Testing Procedures

The hypothesis-testing plan was aligned with the conceptual framework and
questionnaire structure. The study included six hypotheses. H1 and H2 examined the positive
associations between Contractual Risk Management, Supply Chain Risk Management, and
perceived Financial Performance. H3 and H4 examined the positive associations between
Artificial Intelligence Adoption and the effectiveness of Contractual Risk Management and
Supply Chain Risk Management. H5 and H6 examined whether Artificial Intelligence
Adoption moderated the relationships between CRM, SCRM, and perceived Financial

Performance. All hypotheses were tested using SPSS through correlation analysis, regression




analysis, and interaction-term moderation analysis based on the cleaned questionnaire

dataset.

Table 3.11 Hypotheses Testing Plan

Hypothesis Relationship Type of Relationship Expected Direction Statistical Test

CRM — Perceived FP Direct association Positive Multiple regression

SCRM — Perceived FP Direct association Positive Multiple regression

AIA — CRM effectiveness Direct association Positive Simple regression

AIA — SCRM effectiveness Direct association Positive Simple regression

CRM x AIA — Perceived FP Moderating relationship Positive moderation Mean-centered interaction-term regression

SCRM x AIA — Perceived FP Moderating relationship Positive moderation Mean-centered interaction-term regression

3.10 Reliability and Validity Criteria

To ensure methodological credibility, reliability was assessed using Cronbach’s
Alpha and corrected item-total statistics. Content validity was supported by aligning the

questionnaire items with the literature review, research objectives, hypotheses, operational

definitions, and study constructs. Because the final valid sample consisted of 34 responses,

formal factor-based validity procedures, including exploratory factor analysis, confirmatory
factor analysis, Average Variance Extracted, and HTMT, were not applied. Therefore,
validity conclusions were interpreted cautiously and were limited to content alignment,

questionnaire structure, and internal consistency evidence.




Table 3.12 Reliability and Validity Criteria

Criterion Recommended Procedure / Decision Rule

A value of 0.70 or above was considered indicative of acceptable internal consistency. Lower |Assess the internal consistency of the items within each

Cronbach’s Alpha . .
values were interpreted cautiously. construct.

Corrected item-total correlations and Cronbach’s Alpha if item deleted were reviewed Evaluate the contribution of individual questionnaire items to

Corrected Item-Total Statistics . . . . . .
together with the theoretical relevance of each item. their respective constructs.

Questionnaire items were aligned with the literature review, research objectives, hypotheses, [Assess whether the instrument adequately covered the concepts

Content Validi . L . .
v operational definitions, and study constructs. examined in the study.

ITtems were grouped according to CRM, SCRM, AIA, and perceived FP as specified in the Ensure consistency between the questionnaire, study variables,

uestionnaire Structure
Q conceptual and measurement models. and conceptual framework.

Exploratory factor analysis, confirmatory factor analysis, Average Variance Extracted, and Clarify the methodological limitation and prevent unsupported

Factor-Based Validity HTMT were not applied because the final valid sample consisted of 34 responses. claims regarding convergent and discriminant validity.

Validity conclusions were based on content alignment, questionnaire structure, reliability Provide an appropriately limited interpretation of measurement

Validity Interpretation Lo . R . .
v P results, and cautious interpretation of the item-level statistics. quality.

3.11 Ethical Considerations

The study was conducted in accordance with the ethical principles applicable to
academic research. Participation was voluntary, and respondents were informed that the
questionnaire was intended solely for academic purposes. No personal identifiers or sensitive
company information were requested. The collected responses were treated confidentially

and were used only for the purposes of present research.

Respondents were not required to disclose their names, employee numbers,
confidential project values, client names, supplier names, or proprietary commercial
information. This precaution was particularly important because the study involved
professionals working in contracting companies, where contractual, procurement, and
financial information may be commercially sensitive. The questionnaire therefore focused
on respondents’ perceptions and general organizational practices rather than confidential

operational records.




Table 3.13 Ethical Considerations

Ethical Principle

Application in This Study

Voluntary Participation

Participation was voluntary, and respondents were free to decide whether to
complete the questionnaire.

Confidentiality

The collected responses were treated confidentially and used solely for
academic research purposes.

Anonymity

No names, employee numbers, or sensitive company identifiers were
requested or collected.

Protection from Harm

The questionnaire avoided questions that could expose respondents or their
organizations to professional, commercial, or reputational risk.

Data Use

The data were used only for statistical analysis related to the objectives and
hypotheses of the study.

Academic Integrity

The data were screened, analyzed, and reported without fabrication,

manipulation, or intentional misrepresentation.




3.12 Research Boundaries

The research boundaries define the conditions within which the findings of the study
should be interpreted. They clarify the geographical, sectoral, subject, population,
methodological, measurement, temporal, and data-related limits of the research. The study
was based on a cross-sectional questionnaire and a non-probability purposive sample of 34
valid respondents. Consequently, the findings provide exploratory evidence regarding
statistical associations within the selected context and should not be interpreted as proof of
causal relationships or generalized automatically to all construction companies in Saudi

Arabia.

Table 3.14 Research Boundaries

Boundary Type Scope and Limitation of the Study

The study was limited to professionals involved in construction and industrial projects in the Eastern Province of Saudi Arabia.

Geographical Boundary The findings should therefore be generalized cautiously to other regions.

The study covered construction, infrastructure, industrial, mechanical construction, oil and gas-related projects, building

Sectoral Boundar; . . . . L
y construction, manufacturing support, and operations and maintenance activities.

The study examined Contractual Risk Management, Supply Chain Risk Management, Artificial Intelligence Adoption, and
Subject Boundary perceived Financial Performance. Geopolitical and maritime disruptions were treated as contextual risk factors rather than
independent study variables.

The study focused on professionals working in project management, contract management, procurement, supply chain

Population Boundar . L L . .
P ¥ management, risk management, engineering, finance, digital systems, and project supervision.

A non-probability purposive sampling technique was used. After data screening, the final dataset consisted of 34 unique valid

Sampling Boundas . .
mpiing &4 responses; therefore, the results were interpreted as exploratory evidence.

The study used a quantitative, descriptive-analytical, and cross-sectional survey design. The statistical findings indicate

Methodological Bound:
cthodological Boundary associations among the variables but do not establish causal relationships.

The study relied on self-reported Likert-scale responses. Financial performance was measured as perceived Financial

Measurement Boundar; . . .
¥ Performance rather than through audited accounting statements or actual company financial records.

Measurement quality was assessed through content alignment, Cronbach’s Alpha, and corrected item-total statistics. Formal

Validity Boundary factor-based validity procedures were not applied because of the limited final sample size.

The questionnaire captured respondents’ perceptions during the data-collection period, while the contextual discussion

Time B
ime Boundary considered project and market conditions relevant to the period 2020-2026.

No confidential contract values, supplier records, client information, audited financial statements, or proprietary project

Data Boundary documents were collected or analyzed.




3.13 Practical Value of Methodology

The methodology was designed to generate context-specific evidence that could
support both academic analysis and practical decision-making in construction and industrial
contracting organizations. By collecting questionnaire data from professionals working in
project management, contract management, procurement, supply chain management, risk
management, engineering, finance, and digital systems, the study captured perceptions from
several operational and managerial functions. This multidisciplinary coverage supported a
broader examination of how Contractual Risk Management, Supply Chain Risk
Management, Artificial Intelligence Adoption, and perceived Financial Performance are
understood across different professional roles. The practical value of the methodology also
lies in its use of descriptive statistics, reliability analysis, correlation analysis, regression

analysis, and interaction-term moderation analysis.

These procedures provided an empirical basis for examining the relationships among
the study variables and assessing whether Artificial Intelligence Adoption was associated
with the effectiveness of contractual and supply chain risk management and whether it

moderated their relationships with perceived Financial Performance. However, because the

study used a purposive sample of 34 valid respondents, its practical implications should be

interpreted as exploratory and applied cautiously within the selected geographical and

sectoral context.




3.14 Chapter Summary

This chapter presented the research methodology adopted in the study. The research
followed a positivist philosophy, a deductive approach, a quantitative descriptive-analytical
design, and a cross-sectional survey method. The target population comprised professionals
involved in construction and industrial projects in the Eastern Province of Saudi Arabia. A
non-probability purposive sampling technique was used, and the final cleaned dataset
consisted of 34 valid responses. The questionnaire contained six demographic questions and
33 Likert-scale measurement items covering Contractual Risk Management, Supply Chain
Risk Management, Artificial Intelligence Adoption, and perceived Financial Performance.
The chapter also explained the research population, sampling procedures, data-collection
method, questionnaire structure, variable measurement, data preparation and coding
procedures, statistical analysis methods, hypotheses-testing plan, reliability assessment,
content-validity approach, ethical considerations, research boundaries, and the practical
value of the methodology. Because of the limited sample size, formal factor-based validity
procedures were not applied, and the findings were interpreted as exploratory evidence of
statistical associations rather than proof of causal relationships. Chapter Four presents the
data analysis, results, discussion, and recommendations derived from the final cleaned

questionnaire dataset.




CHAPTER FOUR

DATA ANALYSIS, RESULTS, DISCUSSION,
AND RECOMMENDATIONS




4.1 Introduction

This chapter presents the statistical analysis, results, discussion, and
recommendations of the study. The purpose of the analysis was to examine the relationships
among Contractual Risk Management (CRM), Supply Chain Risk Management (SCRM),
Artificial Intelligence Adoption (AIA), and perceived Financial Performance (FP) in
construction and industrial projects in the Eastern Province of Saudi Arabia. In accordance
with the conceptual framework, CRM and SCRM were examined as independent variables,
perceived FP was examined as the dependent variable, and AIA was examined both as a

predictor of risk-management effectiveness and as a moderating variable.

The questionnaire responses were collected through Google Forms, exported to
Microsoft Excel for initial organization and screening, and subsequently imported into IBM
SPSS Statistics for statistical analysis. All analyses were conducted using the final cleaned
dataset of 34 wvalid responses. The reported statistical values, significance levels, and
interpretations were derived from the actual SPSS analysis of the questionnaire data. The
analysis included data screening, demographic frequencies and percentages, item-level
descriptive statistics, reliability analysis using Cronbach’s Alpha and corrected item-total
statistics, Pearson correlation analysis, regression analysis, interaction-term moderation
analysis, and a summary of the hypotheses-testing results. The findings were interpreted as
evidence of statistical associations within the selected sample and context rather than as proof

of causal relationships.

4.2 Data Screening and Preparation

The original Google Forms dataset contained 49 submitted records and 40 variables.
These variables comprised one timestamp variable, six demographic variables, and 33 Likert-
scale measurement items. The measurement items consisted of 10 items for Contractual Risk
Management (CRM), 8 items for Supply Chain Risk Management (SCRM), 8 items for
Artificial Intelligence Adoption (AIA), and 7 items for perceived Financial Performance
(FP). Before conducting the statistical analysis, the dataset was screened for missing values,
values outside the permitted Likert-scale range, and duplicated data records. No missing
values or invalid Likert-scale values were identified among the retained cases. However, 15
rows were identified as exact duplicates of earlier rows, with identical timestamps and

response patterns.




These duplicated data records were removed to prevent artificial inflation of the
sample size and distortion of the statistical results. Following data screening, the final dataset
imported into IBM SPSS Statistics consisted of 34 unique valid cases, all of which were

included in the statistical analysis.

Table 4.1 Data Screening Summary

Data Screening Item

Original records in the Google Forms dataset

Exact duplicate data records removed

Missing values among retained cases

Invalid Likert-scale values among retained cases

Final unique valid cases included in the analysis

Source: Statistical analysis of questionnaire data.

The questionnaire used a five-point Likert scale ranging from 1 (Strongly Disagree)

to 5 (Strongly Agree), with higher values indicating stronger agreement with each statement.
No questionnaire items required reverse coding because all measurement items were
positively worded in the direction of their respective constructs. Composite scores for CRM,
SCRM, AIA, and perceived FP were calculated by averaging the relevant items assigned to
each construct.

Table 4.2 Likert Scale Coding
Response Category
Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree

Source: Research questionnaire coding scheme.




For the descriptive interpretation of mean scores, the width of each category was
calculated as (5—1) +5=0.80. Accordingly, mean scores from 1.00 to 1.80 were interpreted as
very low, 1.81 to 2.60 as low, 2.61 to 3.40 as moderate, 3.41 to 4.20 as high, and 4.21 to 5.00
as very high. These categories were used only for descriptive interpretation and were not

treated as evidence of statistical significance.

4.3 Respondents’ Demographic Profile

This section presents the demographic profile of the 34 valid respondents included in the
statistical analysis. The demographic variables comprised gender, age, education level, years
of professional experience, current position, and company type. Frequencies and percentages
were calculated using IBM SPSS Statistics to describe the composition and professional

characteristics of the study sample.
Table 4.3 Respondents’ Demographic Profile

Variable Category Frequency Percent
Gender Male 27 79.40%
Female 7 20.60%

Age Less than 30 7 20.60%

30 - 39 32.40%

40 - 49 35.30%

50 and above 11.80%

Education Level Diploma 4 11.80%
Bachelor 79.40%

Master 3 8.80%

Years of Experience Less than 5 years > 17.60%
5 — 10 years 23.50%

11 — 15 years 14.70%

More than 15 years 44.10%

Company Type Contractor 82.40%
Supplier 8.80%

Consultant 2.90%

Owner/Client 2.90%

Government Entity 2.90%
Current Position Project Manager 17.60%
Supervisor > 17.60%
Engineer 14.70%

Contract Manager 5.90%

Business Development Manager 2.90%

Coordination head 2.90%

Executive secretary 2.90%

Governance, Risk & Compliance Director 2.90%

Internal Audit Manager 2.90%

IT Manager 2.90%

Material Manager 2.90%

Planning Manager 2.90%

Process Auditor 2.90%

Procurement Manager 2.90%

QA Manager 2.90%

Risk Manager 2.90%

Safety Officer 2.90%

Senior Material Control Engineer 2.90%

Source: Statistical analysis of questionnaire data.




The demographic results indicated that the majority of respondents were male and
held bachelor’s degrees. Most participants worked in contractor organizations, while smaller
proportions represented suppliers, consultants, clients, and government entities. A substantial
proportion of the respondents had more than 15 years of professional experience, indicating
that the sample included participants with considerable practical exposure. The respondents
represented a diverse range of current positions related to project management, engineering,
contract management, procurement, supply chain activities, risk management, auditing,
quality, safety, information technology, and other relevant professional functions. Eligibility
was determined according to relevant professional experience and involvement in the study
context rather than current job title alone. Because several job categories contained only one
respondent, demographic subgroup comparisons and group-based inferential tests were not

considered statistically appropriate.

4.4 Descriptive Analysis

Descriptive statistics were calculated for the four main study constructs using the
composite mean score of the items assigned to each construct. Table 4.4 presents the number
of valid cases, minimum and maximum scores, means, standard deviations, and descriptive
interpretations for Contractual Risk Management (CRM), Supply Chain Risk Management
(SCRM), Artificial Intelligence Adoption (AIA), and perceived Financial Performance (FP).

Table 4.4 Descriptive Statistics for Main Constructs

Construct Code Construct Name Minimum Maximum Std. Deviation Interpretation

Contractual Risk Management . 2 High

Supply Chain Risk Management 8 High

Artificial Intelligence Adoption . High

Perceived Financial Performance X High

Source: IBM SPSS Statistics analysis of the study questionnaire data.

The descriptive results showed high mean scores for all four study constructs.
Contractual Risk Management recorded the highest mean score (M = 4.147, SD = 0.465),
indicating a high level of agreement with the questionnaire items related to contractual risk
identification, monitoring, documentation, claims, variations, payment issues, and contract-
management practices. Supply Chain Risk Management also recorded a high mean score (M
=4.136, SD = 0.517), indicating that respondents reported a high level of agreement with
items concerning supplier reliability, material availability, logistics disruptions, long lead-
time equipment, price fluctuations, and supply chain monitoring. Perceived Financial
Performance recorded a high mean score (M =4.008, SD =0.501), showing that respondents
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generally reported favorable perceptions regarding cost control, profitability, cash-flow
stability, financial-loss reduction, and the management of financial consequences associated
with project risks. Artificial Intelligence Adoption recorded the lowest mean among the four
constructs, although its mean remained within the high descriptive category (M = 3.857, SD
= (0.489). This result indicates generally positive perceptions regarding the adoption of Al-
enabled tools for risk identification, prediction, information visibility, forecasting, and
decision support. However, these descriptive findings reflect respondents’ levels of
agreement and should not be interpreted as evidence of statistically significant relationships
or causal effects.

Table 4.5 Item-Level Descriptive Statistics

Statement Mean Std. Deviation Interpretation
Contract clauses and responsibilities are clearly defined. 3 4.059 0.694 High

Delays in approvals and contract amendments negatively affect

. 4.088 1.026 High
project performance. e

Payment delays significantly affect project cash flow. 4.382 0.739 Very high
Delayed owner payments increase project risks. 4.353 0.544 Very high
Variation orders frequently increase project costs. 3.794 0.88 High

Variation orders frequently extend project schedules. 3.824 High

Executing w?rk before obtaining required approvals increases 4471 Very high
contractual risks.

Executing work outside the approved contract scope increases
project risks.

Performing additional works without formal approval creates
contractual disputes.

4.235 Very high
4.029 High
Effective contract management reduces contractual risks. 4.235 Very high
Supplier reliability significantly affects project success. 3 4.059 High
Delays in material delivery negatively affect project schedules. 4.471 Very high
Material shortages create project performance risks. 4.176 High
Supplier failures can cause major project disruptions. 4.206 High
Transportation and logistics problems frequently delay projects. 4.118 High
Price fluctuations of construction materials increase project risks. 4.029 High
Supply chain disruptions increase project costs. 3.912 High
Effective supply chain management reduces project delays. 4.118 High
Artificial Intelligence helps identify project risks early. 3.882 High
Al improves the accuracy of risk prediction. 3 3.971 High
Al supports better project decision-making. 3.706 High
Al helps monitor contractual risks effectively. 3 3.941 High
Al improves supply chain visibility. 3.882 High
Al helps detect potential project delays before they occur. 3.588 High
Al improves overall risk management effectiveness. 3 4 High
Al supports financial forecasting and planning. High
Effective risk management improves project profitability. High
FP2 Effective risk management helps control project costs. 3 K High
FP3 Project delays negatively affect financial performance. . Very high
FP4 Contractual risks contribute to cost overruns. . High

FP5 Supply chain risks negatively affect project profitability. High

Al-driven risk management contributes to better financial

FP6
performance.

High
FP7 Al improves overall project financial outcomes. High

Source: Statistical analysis of questionnaire data.




4.5 Reliability and Content Validity Assessment

The internal consistency reliability of the four study constructs was assessed using
Cronbach’s Alpha in IBM SPSS Statistics. A Cronbach’s Alpha coefficient of 0.70 or above
was considered indicative of acceptable internal consistency. Table 4.6 presents the reliability
coefficients for Contractual Risk Management, Supply Chain Risk Management, Artificial
Intelligence Adoption, and perceived Financial Performance.

The item-level descriptive results indicated that all questionnaire items received high
or very high mean scores. This pattern shows generally strong respondent agreement with
the statements used to measure contractual risk management, supply chain risk management,
artificial intelligence adoption, and perceived financial performance.

Regarding contractual risk management, the highest-ranked item was CRM7, which
concerned the increased contractual risks associated with executing work before obtaining
the required approvals (M = 4.471, SD = 0.662). This was followed by CRM3, concerning
the significant effect of payment delays on project cash flow (M = 4.382, SD = 0.739), and
CRM4, concerning the increase in project risks resulting from delayed owner payments (M
=4.353, SD = 0.544). All three items were classified within the “Very high” category. These

results indicate that approval-related exposure and payment delays were perceived as the

most prominent contractual risks affecting construction projects in the Eastern Province.

Regarding supply chain risk management, the highest-ranked item was SCRM2,
which concerned the negative effect of material-delivery delays on project schedules (M =
4.471, SD = 0.507). This was followed by SCRM4, concerning the potential of supplier
failures to cause major project disruptions (M =4.206, SD = 0.687), and SCRM3, concerning
the performance risks created by material shortages (M =4.176, SD = 0.797). SCRM2 was
classified within the “Very high” category, while SCRM4 and SCRM3 were classified within
the “High” category. These results indicate that material-delivery delays, supplier failures,
and material shortages were perceived as the most significant supply chain risks affecting
construction projects in the Eastern Province.

The lowest item mean was recorded for Al6, which examined whether artificial
intelligence helps detect potential project delays before they occur (M = 3.588, SD = 0.857).
This was followed by FP6, concerning the perceived contribution of Al-driven risk
management to better financial performance (M = 3.676, SD = 0.843), and AI3, concerning
Al-supported project decision-making (M = 3.706, SD = 0.836). Although these items

recorded the lowest means, they remained within the “High” descriptive category. The




relatively lower ratings of these Al-related items may indicate that respondents viewed
artificial intelligence positively but remained cautious about its current ability to predict
delays and generate direct financial benefits.

These item-level findings directly address Research Questions 1 and 2 by identifying
the contractual and supply chain risks that received the highest ratings from the study
respondents. However, the descriptive results represent respondents’ perceptions only and do
not establish statistically significant relationships or causal effects.

Table 4.6 Reliability Statistics

Construct Code Construct Name Number of Items Cronbach's Alpha Interpretation
Contractual Risk Management 0.771 Acceptable
Supply Chain Risk Management Acceptable
Artificial Intelligence Adoption Acceptable

Perceived Financial Performance Acceptable

Source: IBM SPSS Statistics analysis of the study questionnaire data.

Cronbach’s Alpha coefficients were 0.771 for Contractual Risk Management, 0.844
for Supply Chain Risk Management, 0.806 for Artificial Intelligence Adoption, and 0.827 for

perceived Financial Performance. All four coefficients exceeded the adopted threshold of

0.70, indicating acceptable internal consistency reliability for the study constructs. Supply
Chain Risk Management recorded the highest reliability coefficient, followed by perceived
Financial Performance, Artificial Intelligence Adoption, and Contractual Risk Management.

The questionnaire items were retained for the calculation of the composite construct
scores used in the subsequent correlation, regression, and moderation analyses. Corrected
item-total correlations and Cronbach’s Alpha coefficients if an item was deleted were also
examined to evaluate the contribution of each measurement item to its respective construct.

These results are presented in Table 4.7.




Table 4.7 Item-Total Statistics

Corrected Item-Total Cronbach's Alpha if Item
Correlation Deleted

CRM -0.138 0.812
CRM 0.527 0.739
CRM 0.686 0.721
CRM 0.13 0.781
CRM 0.598 0.728
CRM 0.585 0.73
CRM 0.215 0.776
CRM 0.599 0.729
CRM 0.705 0.708
CRM 0.37 0.76
SCRM 0.643 0.818
SCRM 0.547 0.833
SCRM 0.743 0.803
SCRM 0.504 0.834
SCRM 0.017 0.872
SCRM 0.692 0.81
SCRM 0.811 0.791
SCRM 0.614 0.822
AIA 0.284 0.816
AJA 0.566 0.778
AIA 0.433 0.799
AJA 0.635 0.766
AJA 0.379 0.803
AIA 0.626 0.766
AJA 0.664 0.768
AIA 0.612 0.769
FP FP1 0.554 0.808
FP 0.443 0.823
FP FP3 0.398 0.828
FP 0.622 0.799
FP FPS 0.684 0.785
FP 0.753 0.77
FP FP7 0.571 0.805

Construct

The corrected item-total statistics indicated that most questionnaire items were

positively related to the remaining items within their respective constructs. However, several

items recorded relatively weak corrected item-total correlations. CRM1 recorded a negative
corrected item-total correlation (—0.138), while CRM4 (0.130), CRM7 (0.215), SCRMS5
(0.017), and AIl (0.284) recorded values below the commonly applied reference level of
0.30.

The Cronbach’s Alpha coefficient for Contractual Risk Management would increase
from 0.771 to 0.812 if CRM1 were deleted, while the coefficient for Supply Chain Risk
Management would increase from 0.844 to 0.872 if SCRMS were deleted. The reliability
coefficient for Artificial Intelligence Adoption would also increase slightly from 0.806 to
0.816 if AIl were deleted. Nevertheless, the overall Cronbach’s Alpha coefticients for all
four constructs remained above the adopted threshold of 0.70.

The items were therefore retained because they had been specified in the

questionnaire and measurement structure before data collection and removing them after
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examining the results could alter the predefined measurement model. The weak item-total
correlations should, however, be treated as a measurement limitation and considered when
interpreting the findings. Future research should review the wording and theoretical
alignment of CRM1, CRM4, CRM7, SCRM5, and AIl and reassess them using a larger
sample.

Formal factor-based validity procedures were not conducted because the final valid
sample consisted of 34 cases. Accordingly, the results in this section provide evidence of
internal consistency reliability only and should not be interpreted as confirmation of

convergent or discriminant validity.

4.6 Pearson Correlation Analysis

Pearson correlation analysis was conducted using IBM SPSS Statistics to examine
the strength, direction, and statistical significance of the bivariate relationships among
Contractual Risk Management (CRM), Supply Chain Risk Management (SCRM), Artificial
Intelligence Adoption (AIA), and perceived Financial Performance (FP). The correlation
coefficients, two-tailed significance values, and number of valid cases are presented in Table
4.8.

Table 4.8 Pearson Correlations

Variable Statistic CRM SCRM

Pearson Correlation 1 0.761

Sig. (2-tailed) — <.001

N 34 34

Pearson Correlation 1

Sig. (2-tailed) —

N 34

Pearson Correlation

Sig. (2-tailed)

N

Pearson Correlation

Sig. (2-tailed)

N

The Pearson correlation results indicated positive and statistically significant
bivariate associations among all four study constructs. Supply Chain Risk Management
recorded the strongest correlation with perceived Financial Performance (r =.795, p <.001),

closely followed by Artificial Intelligence Adoption (r = .794, p < .001). Contractual Risk
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Management was also positively and significantly correlated with perceived Financial
Performance (r =.724, p <.001).

Contractual Risk Management and Supply Chain Risk Management were positively
and strongly correlated (r=.761, p <.001), indicating that the two risk-management practices
were closely associated within the surveyed project environment. Artificial Intelligence
Adoption was positively correlated with Supply Chain Risk Management (r =.541, p <.001)
and Contractual Risk Management (r = .452, p =.007).

Although all correlations were statistically significant, these bivariate results do not
indicate the independent contribution of each predictor when the other variables are
controlled. They also do not establish causal relationships. The regression analyses presented
in the following section were therefore used to assess the statistical contribution of the study

variables to perceived Financial Performance and risk-management effectiveness.

4.7 Regression Analysis

Multiple regression analysis was conducted using IBM SPSS Statistics to examine
the independent statistical contributions of Contractual Risk Management (CRM), Supply
Chain Risk Management (SCRM), and Artificial Intelligence Adoption (AIA) to perceived
Financial Performance (FP). Perceived FP was entered as the dependent variable, while
CRM, SCRM, and AIA were entered simultaneously as predictors. This model enabled the
association of each predictor with perceived FP to be assessed while statistically controlling

for the other predictors.

Table 4.9 Model Summary for Main-Effects Regression

Model R Square Adjusted R Square Std. Error of the Estimate Durbin-Watson

CRM, SCRM, and AIA
predicting perceived FP

Table 4.10 ANOVA for Main-Effects Regression

Source Sum of Squares Mean Square

Regression

Residual




Table 4.11 Coefficients for Main-Effects Regression

Variable B Std. Error Standardized Beta t

Constant

Source: IBM SPSS Statistics analysis of the study questionnaire data.

The multiple regression model was statistically significant, F(3, 30) = 53.717, p <
.001. The three predictors collectively explained 84.3% of the variance in perceived Financial
Performance (R? = .843), while the adjusted R? was .827. Because the study used a relatively
small purposive sample, this high explanatory value should be interpreted cautiously and
within the context of the surveyed respondents.

After controlling the other predictors, Contractual Risk Management was positively
and statistically associated with perceived Financial Performance (B = .252, f = .234, t =
2.093, p =.045, 95% CI [.006, .498]). Supply Chain Risk Management also demonstrated a
positive and statistically significant association with perceived Financial Performance (B =
336, B=.346,t=2.920, p =.007, 95% CI [.101, .570]). These findings provided statistical
support for H1 and H2 within the main-effects model.

Artificial Intelligence Adoption recorded the largest standardized coefficient in the
model (B=.514,3=.501,t=5.813,p <.001, 95% CI [.333, .694]). This coefficient indicates
that AIA was positively associated with perceived Financial Performance after controlling
for CRM and SCRM. However, the direct relationship between AIA and perceived FP was
not specified as a separate hypothesis and was included in the model primarily as part of the
main-effects structure preceding the moderation analysis.

In a supplementary model containing only CRM and SCRM as predictors of

perceived FP, SCRM remained statistically significant, whereas CRM did not reach the .05

significance level (p = .087). Accordingly, the support for H1 should be interpreted
cautiously, while the evidence supporting H2 was more consistent. The following simple
regression models examine the associations of AIA with CRM effectiveness and SCRM

effectiveness in relation to H3 and H4.




Table 4.12 Model Summary for AIA Predicting CRM and SCRM

Regression Model R Square Adjusted R Square Std. Error of the Estimate Durbin-Watson

AIA predicting CRM

AIA predicting SCRM

Source: IBM SPSS Statistics analysis of the study questionnaire data.

Table 4.13 Coefficients for AIA Predicting CRM and SCRM

Dependent Variable Predictor Std. Error Standardized Beta

CRM Constant 0.584

CRM AIA .43 0.15

SCRM Constant

SCRM AIA

Source: IBM SPSS Statistics analysis of the study questionnaire data.

The simple regression results indicated that Artificial Intelligence Adoption was
positively and statistically associated with Contractual Risk Management effectiveness. AIA
explained 20.4% of the variance in CRM (R? = .204; adjusted R? = .180) and recorded a
positive statistically significant coefficient (B = .430, = .452, t=2.867, p = .007, 95% CI
[.125, .736]). This result provided statistical support for H3 within the sample surveyed.

Artificial Intelligence Adoption was also positively and statistically associated with
Supply Chain Risk Management effectiveness. AIA explained 29.2% of the variance in
SCRM (R? = .292; adjusted R? = .270) and recorded a positive statistically significant
coefficient (B =.572,  =.541,t=3.634, p <.001, 95% CI [.251, .893]). This result provided
statistical support for H4 within the sample surveyed.

The association between AIA and SCRM was stronger than the association between
AIA and CRM, based on the standardized coefficients and explained variance. However,
because the study used a cross-sectional purposive sample of 34 valid respondents, these
results should be interpreted as statistical associations rather than evidence that Artificial

Intelligence Adoption causally improves risk-management effectiveness.

4.8 Moderation Analysis

Moderation analysis was conducted using IBM SPSS Statistics to examine whether
Artificial Intelligence Adoption (AIA) moderated the relationship between Contractual Risk

Management (CRM) and perceived Financial Performance (FP), and the relationship
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between Supply Chain Risk Management (SCRM) and perceived FP. Before constructing the
interaction terms, CRM, SCRM, and AIA were mean-centered. Two separate hierarchical
regression models were then estimated: the first included the CRM x AIA interaction term to
test HS5, while the second included the SCRM x AIA interaction term to test H6. The
statistical significance of each interaction was assessed using the change in R?, the F-change

test, and the coefficient of the corresponding interaction term.

Table 4.14 Moderation Model Summary

Adjusted R

RS
quare Square

R Square Change F Change Sig. F Change

Main-effects model 0.827

H5 model: CRM x AIA
interaction added

H6 model: SCRM x AIA
interaction added

Source: IBM SPSS Statistics analysis of the study questionnaire data.

Table 4.15 Interaction Coefficients for Moderation Analysis

Hypothesis Interaction Term Std. Error Standardized Beta ig. Decision

H5 CRM x AIA Not Supported

SCRM x AIA

Source: IBM SPSS Statistics analysis of the study questionnaire data.

The addition of the CRM X AIA interaction term increased the explained variance in
perceived Financial Performance by only 0.8% (AR* = .008). This increase was not
statistically significant, F-change = 1.491, p = .232. The interaction coefficient was also
negative and not statistically significant (B = —.179, B = —.094, t = —1.221, p = .232).
Accordingly, the results did not support HS5, which proposed that Artificial Intelligence
Adoption positively moderates the relationship between Contractual Risk Management and

perceived Financial Performance.

Similarly, adding the SCRM x AIA interaction term increased the explained variance

in perceived Financial Performance by only 0.4% (AR? = .004). The increase was not

statistically significant, F-change = .693, p = .412. The interaction coefficient was negative

and not statistically significant (B = —.083, B = —.064, t = —.832, p = .412). Therefore, H6,

which proposed that Artificial Intelligence Adoption positively moderates the relationship




between Supply Chain Risk Management and perceived Financial Performance, was not

supported.

These findings indicate that, although AIA demonstrated positive direct associations
with the study variables in the preceding analyses, the available sample did not provide
evidence that the strength of the CRM—FP or SCRM—-FP relationships varied significantly
according to the level of AIA. The absence of statistically significant moderation should be
interpreted cautiously because interaction effects generally require substantial statistical

power, while the present analysis was based on 34 valid responses.

4.9 Hypotheses Testing Summary

Table 4.16 summarizes the results of the six research hypotheses. Statistical support
was assessed using a significance level of a = .05 and the regression procedures specified in
the research methodology. The decisions were based on the direction and statistical
significance of the relevant regression and interaction coefficients. Because the analysis was
based on a purposive sample of 34 valid respondents, the results were interpreted within the

selected study context and should not be generalized beyond it without caution.

Table 4.16 Hypotheses Testing Summary

Hypothesis

Hypothesis Statement

Statistical Test

Key Statistical Result

Decision

Contractual Risk Management is positively associated with
perceived Financial Performance.

Multiple regression

B=.252,=.234,t=2.093,
p=.045

Supported with caution

Supply Chain Risk Management is positively associated
with perceived Financial Performance.

Multiple regression

B =336, p =346, t=2.920,
p=.007

Supported

Artificial Intelligence Adoption is positively associated
with Contractual Risk Management effectiveness.

Simple regression:
AIA —» CRM

B =430, p=.452,t=2.867,
p=.007

Supported

Artificial Intelligence Adoption is positively associated
with Supply Chain Risk Management effectiveness.

Simple regression:
AIA — SCRM

B=.572,p=541,t=3.634,
p<.001

Supported

Artificial Intelligence Adoption positively moderates the
relationship between Contractual Risk Management and
perceived Financial Performance.

Interaction-term
regression: CRM x
AIA

B=-179,p=-.09,t=
~1.221,p=.232

Not Supported

Artificial Intelligence Adoption positively moderates the
relationship between Supply Chain Risk Management and
perceived Financial Performance.

Interaction-term
regression: SCRM
x ATA

B=-083,p=—.064,t=
~832,p =412

Not Supported

Source: IBM SPSS Statistics analysis of the study questionnaire data.

The hypotheses-testing results provided statistical support for H1, H2, H3, and H4,
while HS5 and H6 were not supported. H1 was supported with caution because CRM was
statistically significant in the main-effects regression model (p = .045), but it did not reach

the .05 significance level in the supplementary model containing only CRM and SCRM as
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predictors (p = .087). This result indicates that the independent association between CRM
and perceived Financial Performance may be sensitive to model specification.

H2 received clearer statistical support because SCRM demonstrated a positive and
significant association with perceived Financial Performance in the main-effects model. H3
and H4 were also supported, indicating positive associations between AIA and the
effectiveness of CRM and SCRM, respectively.

H5 and H6 were not supported because the CRM x AIA and SCRM x AIA interaction
coefficients were not statistically significant. Accordingly, the available data did not provide
evidence that AIA significantly changed the strength of the relationships between CRM,
SCRM, and perceived Financial Performance. These findings should not be interpreted as
proof that moderation is absent in the wider population, particularly given the limited

statistical power associated with the final sample of 34 respondents.

4.10 Discussion of Findings

The findings of this study provide context-specific empirical evidence regarding the
relationships among Contractual Risk Management, Supply Chain Risk Management,
Artificial Intelligence Adoption, and perceived Financial Performance in construction and
industrial projects in the Eastern Province of Saudi Arabia. The high descriptive mean scores
recorded for CRM, SCRM, AIA, and perceived FP indicate that respondents generally
recognized the importance of contractual risk control, supply chain resilience, technology-
enabled decision support, and financial risk management. However, the inferential results
demonstrate that positive perceptions of the study constructs did not automatically translate
into support for every hypothesized relationship.

The results provided statistical support for H1, which proposed a positive association
between Contractual Risk Management and perceived Financial Performance. CRM was
positively correlated with perceived FP and remained statistically significant in the main-
effects regression model (B =.252, B =.234, p =.045). This finding suggests that systematic
contract administration, timely management of contractual notices, documentation of claims
and variations, monitoring of payment obligations, and control of approval-related risks were
associated with more favorable perceptions of financial performance. The result is consistent
with previous research emphasizing that delayed payments, unresolved variation orders,
unclear risk allocation, and contractual disputes may increase project costs, disrupt cash flow,

and weaken project performance (Bageis, 2024; Tang et al., 2020).




Nevertheless, H1 should be interpreted cautiously because CRM did not reach the .05
significance level in the supplementary regression model containing CRM and SCRM only
(p = .087). This sensitivity may reflect the close interdependence between contractual and
supply chain risks in construction projects. For example, a delayed material delivery may
initially arise as a procurement issue but may subsequently generate extension-of-time
claims, additional costs, disputed responsibilities, and payment consequences. Therefore, the
financial contribution attributed to CRM may partially overlap with the contribution of
SCRM. This interpretation is consistent with the integrated risk-management perspective
adopted in the study, which views contractual and supply chain risks as interconnected rather
than isolated organizational issues.

The findings provided clearer support for H2. Supply Chain Risk Management was
positively and significantly associated with perceived Financial Performance in both the
correlation and multiple regression analyses (B = .336, B = .346, p = .007). This result
indicates that supplier monitoring, timely delivery of materials and equipment, management
of long lead-time items, logistics planning, alternative sourcing, and disruption-response
procedures were associated with stronger perceived financial outcomes. The finding is
consistent with previous construction supply chain research showing that supplier failure,
procurement delays, transportation constraints, material shortages, and price volatility may
affect schedules, project costs, contractual obligations, and cash-flow stability (Antoniou &
Tsioulpa, 2024; Baghalzadeh Shishehgarkhaneh et al., 2024). It also corresponds with
evidence from industrial and manufacturing projects in the Eastern Province, where late
procurement and delayed material delivery were identified as important contributors to
project delay (Abdellatif & Alshibani, 2019).

The stronger and more consistent result for SCRM may be explained by the
operational characteristics of construction and industrial projects in the Eastern Province.
Such projects frequently depend on imported materials, specialized equipment, multiple
suppliers, maritime transport, customs procedures, and inland logistics. Consequently,
disruptions in supply availability or delivery timing may create immediate effects on project
activities, idle resources, site overheads, billing schedules, and cash flows. This finding
supports Supply Chain Management Theory and Project Management Theory by

demonstrating that coordination of procurement, logistics, time, cost, and project resources

is closely associated with perceived financial performance.

The findings also supported H3 and H4. Artificial Intelligence Adoption was
positively associated with Contractual Risk Management effectiveness (B = .430, = .452,
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p = .007) and Supply Chain Risk Management effectiveness (B = .572, f = .541, p <.001).
The association between AIA and SCRM was stronger than the association between AIA and
CRM. These results suggest that respondents who reported greater use of Al-enabled or data-
driven tools also reported stronger risk identification, forecasting, monitoring, and decision-
support practices. This finding is consistent with literature indicating that Al applications
may support contract analysis, risk and responsibility identification, predictive modelling,
supplier monitoring, logistics forecasting, and early-warning systems (Culot et al., 2024;
Dikmen et al., 2025; Tian et al., 2025).

The positive associations identified for H3 and H4 support elements of the
Technology Acceptance Model, Resource-Based View, and Dynamic Capability Theory.
From a technology-acceptance perspective, organizational use of Al is more likely when
professionals perceive the technology as useful for risk analysis and decision-making. From
a resource-based perspective, integrated data, digital systems, analytical expertise, and Al-
enabled tools may represent organizational resources that strengthen risk-management
practices. From a dynamic-capability perspective, Al may assist organizations in identifying
changes, evaluating emerging disruptions, and reconfiguring procurement, contractual, and
project-control responses. Nevertheless, the cross-sectional design does not establish that
AIA caused improvements in CRM or SCRM effectiveness.

Artificial Intelligence Adoption also recorded a positive and statistically significant
coefficient in the main-effects model predicting perceived Financial Performance (B = .514,
B =.501, p <.001). Although this relationship was not formulated as a separate research
hypothesis, it indicates that AIA was associated with perceived FP after CRM and SCRM

were statistically controlled. This result should be interpreted cautiously because financial

performance was measured through respondent perceptions rather than audited financial

records, and the study design does not permit causal conclusions.

In contrast, HS and H6 were not supported. The CRM x AIA interaction was not
statistically significant (B = —.179, B = —.094, p = .232), and the SCRM x AIA interaction
was also not statistically significant (B = —.083, B =—.064, p = .412). Therefore, the findings
did not provide evidence that AIA significantly changed the strength of the relationships
between CRM, SCRM, and perceived Financial Performance. The results indicate that AIA
may be directly associated with risk-management effectiveness and perceived financial
outcomes without necessarily functioning as a moderating condition within the relationships

examined.




The absence of statistically significant moderation may have several possible
explanations. First, organizations may differ in the maturity of their Al systems, data quality,
technical integration, user capabilities, and implementation processes. Second, respondents
may have perceived Al as useful for general monitoring and decision support, while its
integration with contractual, procurement, financial, and scheduling systems may remain
insufficient to change the strength of the CRM—FP and SCRM-FP relationships. Third,
moderation effects are statistically more difficult to detect than direct associations,
particularly in a small sample. Literature on Al adoption similarly emphasizes that
organizational value depends on data readiness, system integration, implementation
capability, and the context in which performance is evaluated (Culot et al., 2024; Tian et al.,
2025).

Overall, the findings partially supported the integrated conceptual model. CRM and
SCRM were positively associated with perceived Financial Performance, while AIA was
positively associated with the effectiveness of both risk-management practices. However,
AIA did not demonstrate a statistically significant moderating role. The results therefore
suggest that effective contractual and supply chain risk management remain important
organizational practices in their own right, while Al adoption may provide complementary
analytical and decision-support capabilities rather than automatically strengthening the
financial contribution of existing risk-management practices. All findings should be
interpreted within the limitations of the purposive sample of 34 respondents, the cross-
sectional design, the reliance on self-reported perceptions, and the absence of audited

financial and formal factor-validity data.

4.11 Practical Recommendations

First, contracting organizations should strengthen their contract-administration

procedures, particularly those related to contractual documentation, approval tracking,

variation-order control, payment follow-up, scope-change management, claims notices, and

extension-of-time records. This recommendation is consistent with the positive association
identified between Contractual Risk Management and perceived Financial Performance.
However, because the statistical support for HI was sensitive to model specification,
organizations should integrate contractual controls with supply chain, schedule, cost, and

financial monitoring rather than manage contractual risks in isolation.




Second, organizations should give priority to Supply Chain Risk Management
because SCRM demonstrated a positive and statistically significant association with
perceived Financial Performance. Practical measures should include systematic supplier
qualification, periodic supplier-performance evaluation, early identification of long lead-time
items, monitoring of manufacturing and delivery milestones, logistics-risk assessment,
alternative-supplier planning, and the development of contingency arrangements for critical

materials and equipment.

Third, construction and industrial contracting organizations should improve the
integration of contract, procurement, supplier, schedule, cost, and financial information.
Greater information integration may enable managers to identify emerging delays, cost
exposure, cash-flow implications, and contractual consequences at an earlier stage. Such
integration should be supported by clearly defined data ownership, standardized reporting
procedures, and coordination among contract management, procurement, project controls,

finance, engineering, and site operations.

Fourth, Artificial Intelligence Adoption should be implemented gradually through
clearly defined and manageable use cases. Relevant applications may include supplier-delay
alerts, contract-clause screening, identification of high-risk purchase orders, forecasting of
potential schedule disruption, cost-variance monitoring, and risk dashboards. Pilot
applications should be evaluated against practical criteria such as data accuracy, usefulness
to decision-makers, interpretability of results, implementation cost, and consistency with

existing organizational procedures.

Fifth, organizations should not assume that the adoption of Al automatically

strengthens the relationships between contractual or supply chain risk management and

perceived Financial Performance. The moderation hypotheses H5 and H6 were not

supported. Accordingly, AIA should be accompanied by reliable data, system integration,
employee training, clear governance procedures, professional review, and managerial
oversight. Al-generated output should support, rather than replace, contractual, procurement,

financial, and project-management judgment.

Finally, organizations should establish measurable indicators to monitor the practical
outcomes of contractual, supply chain, and Al-enabled risk-management initiatives. Relevant
indicators may include the frequency and value of unresolved variation orders, payment

delays, supplier delivery performance, procurement lead-time deviations, logistics-cost




increases, extension-of-time events, cost variances, and the timeliness of risk-response
decisions. However, the selection of specific targets should be based on the organization’s

actual project records and internal performance requirements.

4.12 Academic Recommendations

The findings support continued academic examination of Contractual Risk
Management and Supply Chain Risk Management as theoretically distinct but operationally
interconnected construction projects. Their strong correlation indicates that future conceptual
models should account for the possibility of overlapping between contractual, procurement,
logistics, schedule, and financial risks while maintaining clear definitions and measurement
boundaries for CRM and SCRM.

Academic studies should also distinguish clearly between the different statistical roles
of Artificial Intelligence Adoption. AIA may be examined as a predictor of risk-management
effectiveness, as an independent predictor of organizational outcomes, or as a moderating
variable. These roles should not be treated as interchangeable. In the present study, AIA
demonstrated positive direct associations with CRM, SCRM, and perceived Financial
Performance, but the proposed moderation relationships were not statistically supported.

Further instrument-development work is recommended to review the wording and
theoretical alignment of CRM1, CRM4, CRM7, SCRMS, and All, which recorded relatively
weak corrected item-total correlations. Any revised items should be evaluated through expert
review, pilot testing, and larger-sample measurement assessment before being used to modify
the existing construct structure.

Future academic research should employ sufficiently large samples to support
exploratory factor analysis, confirmatory factor analysis, and formal assessment of

convergent and discriminant validity. Larger samples would also provide greater statistical

power for detecting interaction effects and comparing alternative conceptual models.

Finally, future theoretical development should examine whether AIA may operate
through mechanisms other than moderation, such as mediation, organizational capability
development, data integration, or decision-support quality. Such extensions should be
theoretically justified and specified before data collection rather than introduced after

reviewing the statistical results.




4.13 Suggestions for Future Research

Future research should examine the proposed relationships using larger and more
diverse samples drawn from contractors, consultants, project owners, suppliers,
subcontractors, and government-related project organizations. Extending data collection
beyond the Eastern Province to other regions of Saudi Arabia would improve the
geographical coverage of the research and allow the findings to be compared across different
construction and industrial environments. Where feasible, probability-based sampling
procedures should be used to strengthen the representativeness and generalizability of the

results.

Future studies should complement questionnaire-based perceptions with objective
projects and organizational indicators. Relevant measures may include project cost variance,
schedule variance, gross margin, cash-flow performance, value and duration of claims,
payment delays, procurement lead-time deviations, supplier delivery performance, logistics-
cost increases, and the value of variation orders. Access to such information would require
appropriate organizational authorization, confidentiality safeguards, and reliable company or

project records.

Longitudinal research is also recommended to examine changes in Contractual Risk
Management, Supply Chain Risk Management, Artificial Intelligence Adoption, and
financial outcomes over time. Collecting data at multiple stages could help determine
whether changes in AIA precede subsequent changes in risk-management effectiveness and
project financial indicators. Such a design would provide stronger temporal evidence than
the cross-sectional approach used in the present study, although causal conclusions would

still require careful research design and control of alternative explanations.

Comparative studies could examine whether the relationships differ according to
project type, organizational size, contractual arrangement, supply chain complexity, or level
of dependence on imported materials and equipment. Comparisons could include oil and gas
projects, industrial construction, infrastructure, building construction, manufacturing-

support projects, and operations and maintenance activities.

Future research should also examine organizational conditions that may influence the
effectiveness of Al-enabled risk management, including data quality, digital-system
integration, Al readiness, employee skills, perceived usefulness, user acceptance,

organizational culture, governance procedures, and managerial support. These variables may
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help explain why Artificial Intelligence Adoption demonstrated positive direct associations
in the present study but did not significantly moderate the CRM-FP or SCRM-FP

relationships.

4.14 Chapter Summary

This chapter presented the statistical analysis, findings, discussion, and
recommendations of the study. The original Google Forms dataset contained 49 submitted
records. Following data screening, 15 exact duplicate records were removed, resulting in a
final dataset of 34 unique valid responses. No missing values or values outside the permitted
Likert-scale range were identified among the retained cases.

The reliability results demonstrated acceptable internal consistency for Contractual
Risk Management, Supply Chain Risk Management, Artificial Intelligence Adoption, and
perceived Financial Performance. The descriptive findings indicated high levels of
respondent agreement across all four constructs. Pearson correlation analysis showed
positive and statistically significant bivariate associations among CRM, SCRM, AIA, and
perceived FP.

The multiple regression results provided statistical support for H1 and H2, although
the association between CRM and perceived FP was interpreted cautiously because it was
sensitive to model specification. SCRM demonstrated a clearer and more consistent positive
association with perceived FP. The simple regression analyses also supported H3 and H4,
indicating positive associations between AIA and the effectiveness of CRM and SCRM,
respectively.

In contrast, the moderation analyses did not support H5 or H6. Neither the CRM x
AIA interaction term nor the SCRM X AIA interaction term was statistically significant.
Therefore, the available data did not provide evidence that AIA significantly changed the
strength of the relationships between CRM, SCRM, and perceived Financial Performance.

Based on these findings, the chapter recommended strengthening contract
administration, prioritizing supply chain risk management, improving the integration of
contractual, procurement, schedule, cost, and financial information, and implementing Al-
enabled applications gradually through controlled and measurable use cases. The chapter also
recommended larger and more diverse samples, longitudinal and comparative research
designs, the inclusion of objective project and financial indicators, and further assessment of

the questionnaire measurement structure.




The findings should be interpreted within the methodological boundaries of the study.
The research used a non-probability purposive sample of 34 valid respondents, a cross-

sectional questionnaire design, and self-reported measures of perceived Financial

Performance rather than audited financial records. Formal factor-based validity procedures

were not conducted because of the limited sample size. Accordingly, the results provide
exploratory evidence of statistical associations within the selected study context and should
not be interpreted as proof of causal relationships or generalized automatically to the wider

construction sector.




Appendix A:

Questionnaire:

The following questionnaire was used as the primary data-collection instrument for
this study. It consisted of five sections. Section One included six demographic questions
concerning gender, age, education level, years of professional experience, current position,
and company type. Sections Two to Five included 33 Likert-scale measurement items
covering Contractual Risk Management, Supply Chain Risk Management, Artificial
Intelligence Adoption, and perceived Financial Performance.

The measurement items comprised 10 items for Contractual Risk Management, 8
items for Supply Chain Risk Management, 8 items for Artificial Intelligence Adoption, and
7 items for perceived Financial Performance. Responses were recorded using a five-point
Likert scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree). The questionnaire is

reproduced in this appendix in the form in which it was administered to the study participants.

SECTION 1: DEMOGRAPHIC INFORMATION

Code Question Response Options
D1 Gender Male; Female

D2 Age Less than 30; 30-39; 40-49; 50 and above

D3 Education Level Diploma; Bachelor; Master; Doctorate
D4 Years of Experience Less than 5 years; 5-10 years; 11-15 years; More than 15 years

D5 Current Position Project Manager; Contract Manager; Procurement Manager; Supply Chain Manager;
Risk Manager; Engineer; Supervisor; Financial Manager; IT Manager; Other

Dé Company Type Contractor; Consultant; Owner/Client; Supplier; Government Entity




SECTION 2: CONTRACTUAL RISK MANAGEMENT (CR)

Response scale for all Likert-scale items: 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree.

Item Code Questionnaire Item Scale

CR1 Contract clauses and responsibilities are clearly defined. 1-5 Likert scale

CR2 Delays in approvals and contract amendments negatively affect project performance. 1-5 Likert scale
CR3 Payment delays significantly affect project cash flow. 1-5 Likert scale
CR4 Delayed owner payments increase project risks. 1-5 Likert scale
CR5 Variation orders frequently increase project costs. 1-5 Likert scale

CR6 Variation orders frequently extend project schedules. 1-5 Likert scale

CR7 Executing work before obtaining required approvals increases contractual risks. 1-5 Likert scale
CR8 Executing work outside the approved contract scope increases project risks. 1-5 Likert scale

CRY Performing additional works without formal approval creates contractual disputes. 1-5 Likert scale

CR10 Effective contract management reduces contractual risks. 1-5 Likert scale

SECTION 3: SUPPLY CHAIN RISK MANAGEMENT (SC)

Response scale for all Likert-scale items: 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree.

Item Code Questionnaire Item Scale

SC1 Supplier reliability significantly affects project success. 1-5 Likert scale

sC2 Delays in material delivery negatively affect project schedules. 1-5 Likert scale
SC3 Material shortages create project performance risks. 1-5 Likert scale
SC4 Supplier failures can cause major project disruptions. 1-5 Likert scale
SCh Transportation and logistics problems frequently delay projects. | 1-5 Likert scale

SC6 Price fluctuations of construction materials increase project risks. 1-5 Likert scale

SC7 Supply chain disruptions increase project costs. 1-5 Likert scale

SC8 Effective supply chain management reduces project delays. 1-5 Likert scale

SECTION 4: ARTIFICIAL INTELLIGENCE CAPABILITIES (AI)

Response scale for all Likert-scale items: 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree.

Item Code Questionnaire Item Scale

All Artificial Intelligence helps identify project risks early. 1-5 Likert scale

AT improves the accuracy of risk prediction. 1-5 Likert scale
Al supports better project decision-making. 1-5 Likert scale
AT helps monitor contractual risks effectively. 1-5 Likert scale
Al improves supply chain visibility. . 1-5 Likert scale

AT helps detect potential project delays before they occur. 1-5 Likert scale

Al improves overall risk management effectiveness. 1-5 Likert scale

Al supports financial forecasting and planning. 1-5 Likert scale




SECTION 5: FINANCIAL PERFORMANCE (FP)

Response scale for all Likert-scale items: 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree.

Item Code Questionnaire Item Scale

FP1 Effective risk management improves project profitability. 1-5 Likert scale

Fp2 Effective risk management helps control project costs. 1-5 Likert scale

FP3 Project delays negatively affect financial performance. 1-5 Likert scale

FP4 Contractual risks contribute to cost overruns. 1-5 Likert scale

FP5 Supply chain risks negatively affect project profitability. 1-5 Likert scale
FP6 Al-driven risk management contributes to better financial performance. 1-5 Likert scale

FP7 AT improves overall project financial outcomes. 1-5 Likert scale
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