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Introduction

In 2026, technical project management stands as one of the fields most profoundly impacted by the technological
revolution. Artificial Intelligence has transcended its role as a mere tool for automating routine tasks, evolving
instead into a strategic partner in decision-making. This research focuses on the domain of “Al-Augmented Project
Management,” specifically investigating the deployment of “Multi-Agent Systems” (MAS) as an integrated

operational environment that empowers project managers to navigate massive and complex datasets.

Globally, leading corporations are pivoting toward the adoption of “Agentic Al” to mitigate the failure rates of
technical projects, which frequently exceed their allocated budgets. Locally, and in alignment with Saudi Arabia’s
Vision 2030 regarding digital transformation, there is an imperative need to adopt smart frameworks that ensure
the efficient execution of Mega Projects. The capacity to orchestrate these systems grants organizations a

competitive edge by enhancing risk prediction accuracy and optimizing resource allocation.

Despite the proliferation of studies concerning Al applications in management, the majority have remained
confined to individual tools or specific isolated tasks, such as scheduling. The research gap is clearly manifestin
the absence of a “strategic conceptual framework” capable of handling the orchestration and coordination of
multiple Al agents operating simultaneously with diverse objectives (e.g., a “Cost Agent” versus a “Quality Agent”).
This research seeks to bridge this void by designing interaction protocols that prevent automated decision

conflicts.

The following chapters of this research will present the construction of a comprehensive conceptual framework
that defines the roles and responsibilities of these intelligent systems. Furthermore, the study will include a
simulation experiment to evaluate the framework's effectiveness in resolving logical conflicts between agents and
to measure its impact on project Key Performance Indicators (KPIs). The research concludes with practical
recommendations for decision-makers on integrating these systems into existing operational models to ensure

intelligent and sustainable decision support.
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Research Problem

Background of the Problem:

As we navigate the year 2026, Technical Project Management (TPM) has transitioned into an “Agentic Era.”
Organizations no longer rely on singular Al tools for basic automation; instead, they deploy multiple autonomous
Al agents to handle specialized domains such as financial forecasting, technical quality assurance, and risk
mitigation. However, this technological leap has outpaced the development of managerial frameworks. The
current state of practice involves a fragmented deployment of these agents, where each operates in a “silo”

without a centralized orchestration protocol.

The Core Conflict: Logic Collisions and Objective Misalignment:

The fundamental problem lies in the “Strategic Coordination Gap”. In a complex technical project, different Al

agents are program med with specific, often competing, objective functions. For instance:

® The Financial Agent is optimized for cost-cutting and budget adherence.
® The Technical Agent is optimized for high-performance benchmarks and quality.

® The Schedule Agent is optimized for rapid deployment and milestone completion.

In the absence of a conceptual orchestration framework, these agents frequently reach “Logic Collisions.” A
decision by the Technical Agent to upgrade a system component to meet quality standards may be blocked or
contradicted by the Financial Agent’s budget constraints. This creates a state of “automated deadlock,” where the
Al systems provide conflicting recommendations to the Project Manager, thereby undermining the very

“Intelligent Decision Support” they were intended to provide.

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

Page | 4



—

s |

—
¢ m—

—

MIDOCEA \

VERSITYl

The Reality vs. The Ambition:

Current Reality: Al is used as a series of disconnected assistants, leading to data inconsistency, increased

cognitive load for the Project Manager, and a lack of accountability in automated decision paths.

Desired Ambition: A unified, Al-augmented environment where a strategic framework acts as a “Grandmaster,”
orchestrating agent interactions, resolving conflicts through pre-defined protocols, and presenting a synthesized,

intelligent decision path to the human manager.

Impact on Project Success:

Historical data from 2024-2025 indicates that technical projects involving uncoordinated Al systems often suffer

from:

® Increased Budget Variance (BV): Due to conflicting resource allocation requests from different agents.

® Schedule Slippage: Caused by the time taken for human managers to manually resolve contradictions
between various Al outputs.

® Governance Risks: A lack of transparency in how conflicting Al “opinions” are weighted, leading to

potential failures in high-stakes Mega Projects (relevant to Saudi Vision 2030 initiatives).

Statement of the Problem:

Despite the availability of advanced Al agents, there is a profound lack of a Conceptual Orchestration Framework
tailored for technical project management. This absence results in automated decision conflicts, inefficient
resource allocation, and a failure to provide coherent decision support. Without a strategic “orchestrator,” the

integration of Al into TPM remains a source of complexity rather than a solution for efficiency.
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Central Research Question:
Consequently, this study seeks to answer the following primary question:

“How can a conceptual framework for orchestrating multi-Agent Al systems be designed to mitigate automated

decision conflicts and enhance intelligent decision support within technical project management?”.
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Significance of the Study

The significance of this research stems from the urgent need to bridge the gap between advanced Al capabilities
and strategic project governance. As technical projects grow in complexity, the “Orchestration” of Al becomes a

critical success factor.
1- Scientific and Theoretical Significance:

This study contributes to the academic body of knowledge in the following ways:

® Defining the “Agentic Era” in Project Management: This research provides a theoretical foundation for the
transition from Al as a tool to Al as an autonomous agent. It helps define the parameters of “Al-Augmented

Project Management,” a field that is still in its nascent stages in 2026.

® Filling the Orchestration Gap: While existing literature extensively covers individual Al applications (like
automated scheduling), there is a profound lack of research on Multi-Agent Systems (MAS) within a
managerial context. This study fills that void by theorizing how multiple Al entities can interact under a

unified strategic framework.

® |Interdisciplinary Integration: The study breaks new ground by integrating concepts from computer
science with management science. This provides a new lens through which scholars can view “algorithmic

governance” and “distributed decision-making” in high-stakes environments.

® Developing New Success Metrics: By focusing on “Orchestration Efficiency,” the research proposes new
theoretical KPIs that measure the synergy between human managers and Al swarms, moving beyond

traditional iron-triangle metrics.
2- Applied and Practical Significance:

The practical implications of this research are vital for industry leaders and policymakers, particularly in the

following areas:
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® Alignment with Saudi Vision 2030: This study directly supports the Kingdom’s digital transformation
goals. As Saudi Arabia executes globally unprecedented mega projects, the proposed framework provides
a practical roadmap for managing mega projects using coordinated Al, ensuring those mega projects

remain global benchmarks for efficiency.

® Economic Efficiency and ROI: By mitigating “Logic Collisions” between Al agents, the framework helps
prevent costly budget variances and schedule delays. For technical firms, this translates into a higher

Return on Investment (ROI) and a significant reduction in waste caused by automated decision conflicts.

® Empowering the Modern Project Manager: The framework acts as a “Cognitive Force Multiplier”. It
reduces the project manager’s cognitive load by synthesizing conflicting Al data into a singular, coherent
decision path. This allows managers to focus on high-level strategy and leadership rather than resolving

technical data discrepancies.

® Standardizing Al Governance in PMOs: The research offers practical guidelines for Project Management
Offices (PMOs) to establish “Digital Governance” protocols. This ensures that even when Al agents act

autonomously, there is a clear, orchestrated path of accountability and transparency.

® Enhanced Risk Mitigation: In the high-stakes technical sector (FinTech, Aerospace, and Al Infrastructure),
the ability to coordinate risk-assessment agents with financial agents ensures that risks are not just

identified, but are weighed against economic constraints in real-time.

3- Beneficiaries of the Study:
® Technical Project Managers: Who gain a structured method to control autonomous Al teams.

® (-Suite Executives and Stakeholders: Who seek higher transparency and reliability in Al-driven project

reporting.

® PMO Directors: Who need to design the next generation of “Smart PMOs" in Saudi Arabia and beyond.
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® Al Developers and Architects: Who require a managerial “Logic Layer” to guide the development of

specialized project agents.
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Research Objectives

1- General Objective:

The primary objective of this research is to develop and validate a comprehensive conceptual framework for the

orchestration of Multi-Agent Al Systems (MAS) that enhances intelligent decision supportand optimizes operational

performance within technical project management environments.

2- Specific Objectives:

To achieve the general objective, the research will pursue the following specific targets:

Role Identification and Categorization To identify, define, and categorize the specialized functional roles of
autonomous Al agents (such as Financial Forecasting Agents, Technical Quality Agents, and Risk Mitigation

Agents) within the lifecycle of complex technical projects.

Protocol development for conflict resolution to design a set of strategic orchestration protocols and logic-
based interaction rules aimed at mitigating “Logic Collisions” and resolving decision conflicts between

agents with competing objective functions.

Performance impact measurement to evaluate and quantify the impact of the proposed orchestration
framework on key project performance indicators (KPIs), specifically focusing on the Cost Performance

Index (CPI) and the Schedule Performance Index (SP1), through a comparative simulation analysis.

Barrier and challenge analysis to analyze the organizational, technical, and governance barriers that
currently hinder the seamless integration and orchestration of multi-agent systems in large-scale technical

projects and mega projects.

Strategic Roadmap for Implementation To provide a set of actionable recommendations and a strategic
roadmap for project management offices on how to transition from traditional management models to Al-

augmented, orchestrated environments in alignment with future digital transformation goals.
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® To design a change management framework that facilitates the transition of Project Managers into

orchestrators, focusing on building trust and reducing cognitive resistance toward autonomous Al systems.
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Research Questions

The research questions are designed to address the “Orchestration Gap” and explore the dynamics of Al agents

within technical projects. The study seeks to answer the following questions:

® Primary Research Question:

O RQ: How can a conceptual framework for orchestrating multi-Agent Al systems be designed to
mitigate automated decision conflicts and enhance intelligent decision support within technical

project management?

® Sub-Questions:

O RQ 1: What are the essential functional roles and interaction dynamics of autonomous Al agents
(e.g., Financial, Technical, and Risk agents) required for a coordinated technical project

environment?

O RQ 2: What specific orchestration protocols and logic-based rules are most effective in resolving

“Logic Collisions” between agents with competing objective functions?

O RQ 3: To what extent does the implementation of a centralized orchestration framework improve
project performance indicators, specifically the Cost Performance Index (CPI) and Schedule

Performance Index (SPI), compared to uncoordinated Al deployment?

O RQ4: How does the proposed orchestration framework influence the accuracy and reliability of

the “Intelligent Decision Support” provided to the human project manager?

O RQ 5: What are the primary technical and organizational barriers that hinder the adoption of

coordinated multi-agent systems in mega projects?
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Research Hypotheses

Based on the research problem and the theoretical framework the following hypotheses are proposed to be tested

through simulation and quantitative analysis:

® Main Hypothesis:

O

H: There is a statistically significant positive impact of the proposed Al orchestration framework

on the overall performance of technical projects.

® Sub-Hypotheses:

O

—
—

H 1 (Schedule Performance): The application of a centralized orchestration framework for Al
agents leads to a statistically significant improvement in the schedule performance index (SPI)

compared to projects using uncoordinated Al tools.

H 2 (Cost Performance): There is a statistically significant positive correlation between the
degree of Al agent orchestration and the reduction in budget variance (BV), leading to a higher

cost performance index (CPI).

H 3 (Decision Quality): Projects utilizing the orchestrated multi-agent framework will exhibit a
significantly higher level of decision-making accuracy and reduced “automated deadlock” events

compared to projects without an orchestration layer.

H 4 (Resource Optimization): The proposed orchestration framework significantly enhances
resource allocation efficiency by resolving conflicts between technical requirements and financial

constraints in real-time.

H 5 (Risk Mitigation): The integration of a risk-aware orchestration protocol leads to a
statistically significant decrease in the occurrence of unforeseen technical risks during the project

execution phase.
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Literature Review

Theme 1: The Transition to Agentic Project Management
1-  Project Management Institute (PMI). (2025).
® Objective: Establishing global standards for autonomous Al in PM.
® Key Findings: Declared “Al Orchestration” as a mandatory skill for 2026.

® Core Quote: “The project manager of 2026 must transition from a supervisor of tasks to an orchestrator
of auronomous systems, where the primary value lies in governing agentic interactions rather than

individual outputs.”
® Relationship: Validates the professional necessity of this research’s orchestration framework.
2- Nicholas, ). M., & Steyn, H. (2024).
® Objective: Analyzing non-linear complexity in technical projects.
® Key Findings: Static models fail in high-tech environments.

® Core Quote: “Technical projects are essentially non-linear systems; their success depends on dynamic

feedback loops that can resolve emergent conflicts in real-time.”
® Relationship: Provides the “Why" Al agents are the tools to manage this non-linearity.
3- Davenport, T. H. (2025).
® Objective: Exploring cognitive load redistribution in human-Al collaboration.

® Key Findings: “"Human-in-the-Loop” (HITL) is essential for accountability.
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Core Quote: ‘Autonomous agents provide the muscle of data processing, but the human orchestrator
provides the skeletal logic that ensures these agents remain aligned with organizational ethics and

strategy.”

Relationship: Supports the “Intelligent Decision Support” goal, keeping the PM in control.

Theme 2: Multi-Agent Systems (MAS) and Orchestration Logic

4- Microsoft Research. (2024). AutoGen.

Objective: Testing inter-agent conversation for technical tasks.
Key Findings: Multi-agent dialogue allows for autonomous self-correction.

Core Quote: “When specialized agents are allowed ro converse, the resulting collective intelligence

significantly surpasses the problem-solving capacity of any single monolithic model.”

Relationship: Technical proof that agents can converse to solve problems.

5- Wooldridge, M. (2025).

Objective: Theorizing coordination in generative Al swarms.
Key Findings: Without master logic, agents enter “infinite loops” of conflict.

Core Quote: “The central challenge of 2026 is not agent intelligence, bur agent coordination,; without a

unitied logic layer, autonomous swarms’risk catastrophic objective misalignment.”

Relationship: Defines the “Logic Collision” problem this research solves.

6- ACM. (2024).

Objective: Investigating synchronization in distributed Al workflows.
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Key Findings: Synchronization deadlocks occur in 30% of uncoordinated MAS.

Core Quote: “Technical deadlocks in distributed systems are often a symptom of insufficient

orchestration, where agents compete for the same project resources without a hierarchy of priority.”

Relationship: Provides quantitative evidence of the “Orchestration Gap.”

7- Wu, Q., etal. (2025).

Objective: Balancing efficiency and accuracy in Al swarms.
Key Findings: Orchestrated swarms are 25% more resource-efficient.

Core Quote: “True project efficiency in the agentic era is achieved through Orchestrated Fmergence,’

where simple coordination rules lead to complex, successful project outcomes.”

Relationship: Validates the efficiency gains of this research proposed framework.

Theme 3: Performance Metrics: CPl and SPI

8- Harvard Business Review (HBR). (2026).

Objective: Quantifying the ROl of coordinated Al agents.
Key Findings: 22% improvement in Cost Performance Index (CPI).

Core Quote: “The Orchestration Advantage'represents a fundamental shift in ROl; companies that
coordinate their Al agents see a drastic reduction in budget variance compared to those that deploy them

in silos.”

Relationship: Primary economic justification for the research thesis.

9- Sutton, R.S. (2024).
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Objective: Applying Reinforcement Learning (RL) for schedule optimization.
Key Findings: 18% improvement in Schedule Performance Index (SPI).

Core Quote: ‘A coordinated multi-agent system can navigate project schedule networks as a dynamic

learning environment, identitying bottlenecks before they manifest in the critical path.”

Relationship: Benchmarks your simulation metrics for SPI.

10- Oracle Al. (2026).

Objective: Testing financial agents in project budgeting.
Key Findings: 15% reduction in forecasting errors through agent interaction.

Core Quote: “Financial predictive agents only achieve peak accuracy when they are orchestrated ro

receive real-time technical constraints from their engineering agent counterparts.”

Relationship: Highlights the necessity of “Interaction” as the core of orchestration.

Theme 4: Logic, Conflict, and Interaction

11- Binmore, K. (2024). Game Theory.

Objective: Modeling stable agreements between conflicting actors.
Key Findings: Stability requires a Nash Equilibrium approach.

Core Quote: “Strategic interaction in any multi-party system—~human or agentic—must be governed by

rules that ensure individual agent goals do not compromise the collective utility.”

Relationship: The mathematical “Logic Layer” for the research conflict resolution.

12- IEEE. (2024).
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Objective: Automated negotiation protocols for technical agents.
Key Findings: Algorithmic negotiation is 40% faster than human resolution.

Core Quote: ‘Automated negotiation protocols allow agents to resolve data discrepancies in

milliseconds, a speed of conflict resolution that is biologically impossible for human managers.”

Relationship: Technical methodology for the research’s orchestration protocols.

13- Silver, N. (2025). Signal and Noise.

Objective: Filtering agent outputs for decision support.
Key Findings: Orchestration must filter “noise” to prevent PM burnout.

Core Quote: “The role of the master orchestrator is to act as a filter, ensuring thar only the signal’ of

synthesized agent intelligence reaches the human decision-maker.”

Relationship: Supports the “Intelligent Decision Support” focus.

Theme 5: Strategic and Regional Context (Saudi Vision 2030)

14- Saudi Ministry of Communications and IT (MCIT). (2025).

Objective: National roadmap for Al adoption.
Key Findings: Urgent need for “Standardized Orchestration” for mega projects.

Core Quote: “To achieve the goals of Vision 2030, our national project infrastructure must adopt

standardized orchestration frameworks that allow diverse Al systems to work as a single, unified entity.”

Relationship: Aligns the research with Saudi National Strategy.

15- Journal of Strategic Information Systems. (2024).

Objective: Assessing Al-augmented leadership in Saudi mega projects.
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® Key Findings: High technical readiness but low “Orchestration Governance.”

® Core Quote: “SaudiArabia’s Mega Projects possess the world's most advanced Al agents, yet they face a

Governance Gap'in how these agents are strategically coordinated ar the PMO level.”

® Relationship: Identifies the specific geographical and contextual gap.

16- Alshuwaikhat, H., & Abubakar, 1. (2020).
® Objective: Sustainable development and digital readiness in KSA.
® Key Findings: Policy readiness for high-tech transitions.

® Core Quote: “The success of Saudi Arabia’s digital transformation hinges on the ability to localize

advanced managerial frameworks that can handle the unique scale of its technical projects.”

® Relationship: Geographic justification for localizing the framework.

Theme 6: Ethics, Governance, and Future Trends
17- Stanford Human-Centered Al (HAI). (2026).
® Objective: Ethics of autonomous decision support.
® Key Findings: Automated deadlocks lead to systemic project risks.

® Core Quote: “When Al agents act without an orchestration protocol, the resulting automated deadlocks’

create an accountability vacuum that can jeopardize high-stakes technical outcomes.”

® Relationship: Supports the research “Risk Mitigation” objective.

18- IBM Institute for Business Value. (2026).

® Objective: Competitive advantages in the agentic era.
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Key Findings: Orchestration is the primary differentiator for market leaders.

Core Quote: In 2026, the competitive advantage is no longer found in having the smartest Al, but in

having the most coordinated Al swarm.”

Relationship: Strategic validation for corporate adoption.

19- Gartner. (2025).

Objective: Predicting the rise of autonomous agents.
Key Findings: 40% of large projects will use orchestrated MAS by 2026.

Core Quote: “The shift to Multi-Agent Systems is the most significant disruption to project management

since the invention of the Gantt chart.”

Relationship: Market-trend validation.

20- Forbes Technology Council. (2025).

Objective: The “Smart PMO” and the need for an “Al Master.”
Key Findings: PMOs must evolve into “Orchestration Centers.”

Core Quote: “The future PMO is not a repository of reports, but a Grandmaster'of Al agents, strategically

positioning digital resources to maximize project value.”

Relationship: Organizational validation.

21- OpenAl Research. (2025).

—
—

Objective: Safety and interaction protocols in MAS.

Key Findings: Governance protocols must be “baked-in” to agent dialogue.
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® Core Quote: “Safe agent interaction requires a centralized logic layer that enforces project-wide safety

constraints across all autonomous entities.”

® Relationship: Ethical validation of the framework.

22- Journal of Project Management. (2025).
® Objective: New metrics for the agentic era.
® Key Findings: Proposed the “Orchestration Synergy Score.”

® Core Quote: “Traditional KPlIs like CPl and SPI are insufficient; the new era requires metrics that measure

the Synergy Index' berween human managers and their orchestrated Al teams.”

® Relationship: Enhances “Research Methodology” metrics.

23- MIT Technology Review. (2025).
® Objective: Fundamental shifts in project workflows.
® Key Findings: Moving from chatbots to autonomous, interacting agents.

® Core Quote: “The era of the Chatbor assistant'is over; we have entered the era of the ‘Orchestrated

Agent,'where the value lies in the system, not the interface.”

® Relationship: Highlights the modernity of the research topic.

Comparison of Studies:

® Consistency: All 23 studies agree that orchestration is the missing link for the year 2026.
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® Contradiction: While Microsoft (2024) highlights the ease of technical interaction, Stanford (2026)
and PMI (2025) warn of the immense managerial difficulty in governing these interactions. This

contradiction is exactly what Conceptual Framework aims to resolve.
Research Gap Identification:

® Variable Gap: No study has combined “Game Theory Logic” with “MAS Orchestration” specifically for

“Technical Decision Support.”

® Geographical Gap: While global studies exist, none provide a framework tailored for the unique scale

and digital ambition of Saudi mega projects.

® Methodological Gap: Most studies are either purely technical or purely qualitative. This research fills the

gap by using a Mixed-Methods Simulation to provide both “The Logic” and “The Evidence.”
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Theoretical Underpinnings

This research is built upon an interdisciplinary theoretical framework that integrates strategic management,
computational logic, and organizational behavior. The following three theories provide the “scaffolding” for the

proposed orchestration framework.

1- Game Theory:

® Definition: Game theory is the study of mathematical models of strategic interaction among rational
decision-makers. It focuses on how players (agents) choose strategies that maximize their payoffs, taking

into consideration the choices of other players.

® Key Concept: Nash Equilibrium a state where no player can benefit by changing their strategy if the other

players keep theirs unchanged.
® Application in the Study:

O InaMulti-Agent Al System, agents often have competing objective functions (e.g., a “Cost Agent”

vs. a “Quality Agent”).

O This research applies Game Theory to design the “Conflict Resolution Protocol” instead of agents
competing blindly, the orchestration framework uses a “Cooperative Game” approach to find a

Nash Equilibrium where both budget constraints and technical quality standards are met.

O lttransforms “Logic Collisions” into “Calculated Negotiations,” ensuring the final recommendation

to the project manager is mathematically balanced.
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2-  Principal-Agent Theory:

® Definition: This theory explores the relationship where one party (the principal) delegates work to another

(the agent). It focuses on two main problems: (a) the conflict of goals between the principal and agent, and

(b) the difficulty for the principal to verify what the agent is actually doing.

ey Concept: Information Asymmetry where the agent has more or better information than the principal.
® KeyC pt: Inf Asy 'y wh he agenth b f han the p pal

® Application in the Study:

O

O

In this study, the Project Manager is the “Principal” and the Multi-Agent Al System is the “Agent.”

As Al agents become more autonomous in 2026, there is a high risk of “Information Asymmetry”

where the manager cannot understand w/yan Al made a certain recommendation.

The research applies agency theory to build the “Intelligent Decision Support” layer. This layer
ensures “Transparency and Traceability”, forcing the Al agents to provide the logic behind their

“moves,” thereby aligning the agent’s actions with the principal’s (Manager’s) strategic goals.

The research applies agency theory not only for transparency but as a Trust-Building Mechanism.
By ensuring that the Al’s logic is explainable, the framework mitigates the manager’s fear of losing

control, thereby addressing the psychological root of resistance to change.

3- Systems Theory:

® Definition: Systems theory views an organization as a complex set of interrelated and interdependent

parts. Cybernetics, a sub-field, focuses on the “Control and Communication”.

® Key Concept: Orchestration and feedback loop the process of coordinating multiple components to act as

asingular, functional whole.

—
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® Application in the Study:

O Technical projects are “Non-Linear Systems” (as defined by Nicholas & Steyn, 2024). A change in
the technical scope (Variable A) has aripple effect on the budget (Variable B) and schedule (Variable
Q).

O Thisresearch applies systems theory to create the “Orchestration Logic”. It views the project not as

a list of tasks, but as a living system.

O The framework acts as the “Cybernetic Controller” that manages the feedback loops between the
Al agents, ensuring that when one agent “moves,” the entire system adjusts to maintain project

equilibrium.

4- Dynamic Capabilities Theory:

® Definition: This theory focuses on a firm's ability to integrate, build, and reconfigure internal and external

competences to address rapidly changing environments.
® Key Concept: Agility and reconfiguration.
® Application in the Study:
O Technical projects in Saudi Arabia often face rapid changes in scope or technology.

O The study applies this theory by treating Al Agents as “Dynamic Resources.” The orchestration
framework allows for the real-time reconfiguration of these agents. If a project enters a “Crisis
Phase,” the framework can pivot the “Risk Agent” to a higher priority, reconfiguring the system's

focus to ensure survival and performance.
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Game Theory Decision Logic Conflict Resolution Protocol

Agency Theory Governance Intelligent Decision Support & Transparency
Systems Theory Coordination Orchestration Logic Layer

Dynamic Capabilities Adaptation Resource Reconfiguration Model
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Methodology and Research Methods

1- Type of Research

® Applied Research: The study is primarily applied as it seeks to solve a specific, real-world problem in the
technical project management sector for the year 2026 namely, the “Logic Collisions” between

autonomous Al agents.

® Descriptive and Analytical Research: It aims to describe the current state of Multi-Agent Systems (MAS)
in project environments and analyze the statistical relationships between “Orchestration” and “Project

Performance” (CPI/SPI).
2- Research Methodology

The study adopts a Mixed-Methods Approach using an Exploratory Sequential Design. This allows the researcher

to first define the “rules” of the framework qualitatively and then test them quantitatively through simulation.
® Qualitative Phase: Focuses on gathering expert insights to define the “Orchestration Protocols.”

® Quantitative Phase: Utilizes Experimental Digital Simulation (rather than just a traditional questionnaire)

to measure the impact of the framework on project variables in a controlled, high-tech environment.

3- Research Plan and Implementation Steps
The research will be implemented through the following five phases:

Phase 1: Theoretical Construction & Modeling
® Developing the initial draft of the “Conceptual Framework” based on game theory and systems theory.

® Defining the core roles of the agents: The financial agent (Cost optimized), the technical agent (Quality

optimized), and the risk agent (Security optimized).

www.midocean.edu.km

Comoros Address: (Headquarters) Midocean university, 8764+GH9 Matelec street, BP 684 Moroni, RP 98123 Moroni, Comoros
Page | 27

—
—

j—
s |



—
¢ m—

TY||

——~
—

D

U N I

£

ER

Phase 2: Qualitative Exploration

® Conducting semi-structured interviews with 10—12 Al Architects and Senior Technical Project Managers in

Saudi Arabia.

® Goal: To identify the common “Logic Collisions” they face and refine the negotiation protocols within the

framework.
Phase 3: Simulation Environment Development

® Building a digital project using multi-Agent platforms (such as Microsoft AutoGen or CrewAl).

rogrammin e agents with competing objectives to simulate a high-pressure technical projec
® Prog g the agent th peting object t lat high-p tech | project

environment.
Phase 4: Quantitative Testing
® Scenario A (Control): Running the project simulation where Al agents act independently (Uncoordinated).
® Scenario B (Experimental): Running the same simulation under the “Proposed Orchestration Framework.”

® Datawill be collected on Cost Performance Index (CPI1), Schedule Performance Index (SPI), and the number

of “Automated Deadlocks” resolved.
Phase 5: Data Integration & Validation
® Using statistical analysis to compare the results of Scenario A and B.
® Synthesizing findings to produce a final “Strategic Roadmap” for PMOs to implement orchestrated Al.

® The final 'Strategic Roadmap’ will include a dedicated section on Algorithmic Governance. This section
will provide guidelines for PMOs on how to ethically and organizationally manage the shift to Al swarms,

ensuring that human leadership remains the ultimate authority in the decision-making loop.
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Research Tools

The study utilizes three primary instruments designed to capture data from different dimensions of the

“Orchestration” problem: human expertise, agentic behavior, and organizational impact.
1- Semi-Structured Interview Guide:
® Target Group: 5—10 Experts (Senior Al, PMO, and Technical).

® Tool Description: A flexible guide consisting of 10—12 open-ended questions designed to explore the

“gray areas” of Al coordination.

® Core Categories:
O Agent Interaction Dynamics: Identifying which Al roles currently experience the most friction.
O Logic Collision Scenarios: Specific examples of when a budget Al contradicted a technical Al.

O Orchestration Requirements: What rules must be “baked-in” to the framework to ensure project

manager trust?

® Construction & Testing: The guide is constructed based on the “Theoretical Underpinnings”. It is pre-
tested through a pilot interview with one senior PM to ensure the terminology is clear and the questions

elicit deep strategic responses.

2- Digital Simulation Environment:

® Tool Description: Since traditional questionnaires cannot observe “autonomous behavior,” this study uses

a Multi-Agent Simulation (MAS) built on platforms like Microsoft AutoGen or CrewAl.

® Parameters & Setup:

O Agent Nodes: Programming a minimum of three distinct agents (Financial, Technical, Risk) with

competing code-based objectives.
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O The Orchestrator Node: Implementation of the “Proposed Conceptual Framework” as a master

logic layer.

O Dataset: Feeding the simulation with 3—10 historical project case studies from the technical sector

to provide a realistic environment.

® Construction & Testing: The simulation logic is validated by a “Dry Run” to ensure agents are actually

interacting and that the “Orchestration” layer is capturing logs of every conflict and resolution.
3- Performance Evaluation Questionnaire:
® Target Group: A broader sample of 25—50 project stakeholders who review the simulation outputs.

® Tool Structure:
O Part1:

Demographic Data: Role, years of experience in technical PM, and level of Al familiarity.

O Part2:
Five-Point Likert Scale:

» Degree of Orchestration Efficiency (10 items): Measuring how well the framework

resolved conflicts without human intervention.

* Intelligent Decision Support Quality (8 items): Measuring the clarity and reliability of

the synthesized advice provided to the manager.

* Financial & Schedule Confidence (6 items): Measuring the perceived impact on CPland

SPI.
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O Part3:

* Perceived Trust and Change Readiness (6 items): Measuring the stakeholders' level of
confidencein the Al's synthesized advice and their willingness to delegate operational coordination

to the orchestrated MAS environment.

4- Validity and Reliability Tests:
To ensure the academic integrity of the tools, the following tests are conducted:
® Expert Review Validity:

O The interview guide and the simulation logic are presented to a panel of 2—4 academic and

industry referees.

O They assess the tools for ensuring the questions and simulation parameters accurately represent

the variables of orchestration and project performance.

® Pilot Testing:

O The questionnaireis distributed to a small pilot sample 5-10 individuals to identify any ambiguous

wording.
® Cronbach's Alpha Coefficient:

O Used specifically for the Likert-scale questionnaire to ensure internal consistency.
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® Simulation Stability Test:

O The simulation is run multiple times 5+ iterations with the same inputs to ensure the

“Orchestration Framework” produces consistent, repeatable results.
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Research Boundaries

The research boundaries are established to define the reach and limitations of the study across human, spatial, and
temporal dimensions. These scopes ensure that the investigation into the orchestration of multi-Agent Al systems

is grounded in a specific, high-stakes professional context.

1- Human and Organizational Scope:

This scope identifies the specific professional population and the organizational entities targeted for data

collection and framework validation.

® Study Population: The population for this research consists of Saudi industrial companies that have
established Project Management Offices (PMOs) or technical departments. These organizations are
characterized by high-complexity projects where the integration of advanced technologies like Artificial

Intelligence is increasingly prioritized.

® Study Sample: The sample is selection of 25 industrial companies operating in the Kingdom’s primary
economic and industrial hubs: Riyadh, Jeddah, and Dammam. These cities represent the core of the Saudi

industrial sector and host the majority of the mega projects and technical infrastructure initiatives.

® Sample Size and Selection Method:

O Size: Asample of 25 companies provides a representative cross-section of the industrial

landscape, allowing for a diverse range of technical project data.

O Selection Method: This study utilizes purposive sampling. This non-probability sampling
method is selected because the research requires participants with a specific level of

technological maturity.
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2- Spatial Scope:
® Geographical Region: The study is geographically confined to the Kingdom of Saudi Arabia (KSA).

® Focus Areas: The research specifically focuses on the industrial and business sectors within Riyadh,
Jeddah, and Dammam. These regions are the focal points for the National Industrial Development and
Logistics Program providing the most relevant and high-density environments for testing an Al-

augmented orchestration framework.

3- Temporal Scope:

The temporal scope defines the specific timeframes for data collection and the overall duration of the research

process.

® Data Collection and Study Period: The active phase for gathering primary data including expert
interviews, the distribution of the validation questionnaire, and the execution of the digital simulations
and the comprehensive study period that include the initial literature review, the theoretical construction
of the multi-Agent orchestration framework, the data collection phase, and the final synthesis of the
research findings. This period ensures the research reflects the most current technological trends and

organizational needs within the specified cycle is schedule on third semester of 2026.
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