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Software development organisations have undergone rapid transformation over the
past decade, particularly due to the rise of artificial intelligence (AI). However,
project management practices have not evolved at the same pace, and companies
often treat Al integration as a separate process rather than building on a solid
project management foundation. This leads to inconsistent practices that limit
the effectiveness of Al. This study addresses this gap by exploring how a hybrid
project management process, combining PMBOK and Scrum, can be designed and
enhanced through Al integration in a real-world software development organisa-
tion. The research adopts an action research approach in two phases. The first
phase analyses existing project management practices using interviews, observa-
tions, focus groups, and ticket analysis, which reveals a lack of formalised process
discipline. Based on this, process improvements are developed for the organisation.
The second phase evaluates Al integration within the hybrid process. Testing of
AT capabilities in ClickUp shows that performance depends heavily on data quality
and consistency and reveals issues with the tool itself. Next, a root cause analysis
is performed, which identifies organisational and process issues as key barriers to
implementing Al in the organisation. Based on these insights, while measures are
taken to improve the organisation’s project management processes, an in-house Al
agent, Nydi, is developed to automate workflows such as daily updates and com-
munication support in Google Chat. The findings show that Al agents improve
efficiency but depend on well-defined processes and human oversight. The study
validates PMBOK and Scrum as complementary frameworks, demonstrates a real-
world application of agentic Al, and shows that effective Al integration requires
an integrated strategy for both process and AI design.

Keywords: Hybrid project management, PMBOK, Scrum, process improvement,
artificial intelligence, Al agents, workflow automation



Contents

1 Introduction 1
1.1 Chapter Overview . . . . . . . . . . . ... 1
1.2 Problem Statement . . . . . ... ..o 1
1.3 Research Scope . . . . . . . . . . ... 3
1.4 Research Questions . . . . . . . . .. ... 4
1.5 Research Objectives. . . . . . . . .. ... ... ... ... 7
1.6 Significance of the Research . . . . . . . .. ... .. ... .. ... 9
1.7 Research Methodology Overview . . . . . . . ... ... ... .... 9
1.8 Declaration of Al Use . . . . . . . . ... ... ... ... ...... 10
1.9 Thesis Structure .. . . . . . . ... 11
1.10 Chapter Summary . . . . . . . . .. ... 12

2 Literature Review 14
2.1 Chapter Overview . . . . . . . . . . ... 14
2.2 Evolution of Software Development and PM . . . . . . . ... ... 14

2.2.1 Industry Changes over the Past Decade . . . . . . . ... .. 15

2.2.2  Comparison of the evolution of software development and

project management practices . . . . . . .. ... ... .. 22



2.3 Project Management Methodologies in Software Organisations . . .
2.3.1 Traditional project management - PMBOK and
PRINCE2 . . . . . ..
2.3.2  Agile project management . . . . .. ... ... ...
2.3.3  Scrum, Scrum at Scale, and SAFe: The most widely adopted
agile frameworks . . . . ... .o oL
2.3.4 Comparison of PMBOK and Scrum . . . . . ... ... ...
2.4 Al in Project Management . . . . . . . . .. .. ... ... .....
2.4.1 The current state of Al adoption in software organisations
2.4.2 Al capabilities in project management tools . . . . .. . ..
2.4.3 Agentic Al and workflow automation . . . . .. .. ... ..
2.4.4 Synthesis and Research Gaps . . . . . ... ... ... ...

2.5 Chapter Summary . . . . . . . .. ..o

Methodology
3.1 Chapter Overview . . . . . . . . . . . .. ..
3.2 Research Strategy . . . . . .. ...
3.3 Data Collection Methods . . . . . . . ... ... ... ... ....
3.3.1 Phase 1: Development of the Hybrid Project Management
Process . . . . . .
3.3.2 Phase 2: Development of the Al Strategy . . . . . . . .. ..
3.4 Sampling Strategy . . . . . .. ..o
3.5 Data Analysis Methods . . . . . . . ... ... ... ... ... ..
3.6 Ethical Considerations . . . . . .. ... ... ... ... .. ...

3.7 Limitations of the Methodology . . . . . .. .. .. ... ... ...

1

24



3.8 Chapter Summary . . . .. .. ... ... ...

Implementation
4.1 Chapter Overview . . . . . . . . . . . ..
4.2 Project Management Process Analysis and
Improvements Based on PMBOK and Serum . . . . .. ... .. ..
4.3 TImplementation of the AI Strategy . . . ... ... ... ... ...
4.3.1 Proposed Hybrid Project Management Process with AT Agent
Capabilities . . . . . . . ... o
4.3.2 Analysis of Al Capabilities in the Current Project Manage-
ment Tool . . . . . . ...
4.3.3 Evaluation of ClickUp’s Agentic Capabilities and Consider-
ation of Alternative Approaches . . . . . . . . .. ... ...
4.3.4 Implementation of "Nydi" as an Al-Based Teammate . . . .
4.3.5 Currently Implemented Functionality . . . . . . .. ... ..
4.3.6 Planned Future Capabilities . . . . . . ... ... ... ...

4.4 Chapter Summary . . . . . . . . . . . ...

Discussion and Results
5.1 Chapter Overview . . . . . . . . . . . . .
5.2 Analysis of Results in Relation to the Research Questions . . . . . .
5.2.1 Software Development and Project Management
Evolution . . . . ... ... ..
5.2.2 Project Management Methodologies and Their Applicability

5.2.3 Design and Validation of a Hybrid Project Management Pro-

11l



5.2.4 Al Integration in Project Management . . . . . . . ... .. 88

5.2.5 Anticipated Impact of the Al-Integrated Hybrid Project Man-

agement Process . . . . ... ... 91

5.3 Chapter Summary . . . . . . . . . .. ... 93

6 Conclusion 94
6.1 Chapter Overview . . . . . . . . . . . .. ... 94
6.2 Summary of the Research . . . . . . . . ... ... ... ... .. 94
6.3 Reflection on the Research Objectives . . . . . . .. .. ... .. .. 95
6.4 Key Research Contributions . . . . . . ... ... ... ... .... 97
6.5 Limitations of the Research . . . . . . .. .. ... .. ... .... 98
6.6 Future Directions of the Research . . . . . .. ... ... ... ... 99
6.7 Learnings from the Company . . . . . . ... ... .. ... .... 99
6.8 Chapter Summary . . . .. .. ... ... ... 99
References 101

Appendices

A Project Management Process Analysis Based on PMBOK and

Scrum A-1

v



List of Figures

4.1
4.2
4.3
4.4
4.5
4.6

Root Cause Analysis for Al Integration Challenges . . . . . .. .. 73
Nydi Agent Architecture and Execution Flow . . . .. .. ... .. 7
Knowledge Hub Structure . . . . . . ... ... .. ... .. .... 78
Daily Updates Management Automation . . . . . .. ... ... .. 80
Knowledge Management Automation . . . . . ... ... ... ... 81
Nydi’s Privacy Controls . . . . . . .. . ... ... ... .. .... 82



List of Tables

1.1

1.2

3.1

4.1
4.2

4.3

6.1

Al

Research Objectives . . . . . . . . . . . . ... ... ... ......

Thesis Structure . . . . . . . ..o
Participant Summary . . . . .. .. ..o

Process Improvement Suggestions for the Hybrid Framework . . . .
Proposed Hybrid Project Management Process with AI Agent Ca-
pabilities . . . . ..o Lo

ClickUp Project Manager Super Agent Testing Results . . . . . . .
Reflection on Research Objectives . . . . . . .. .. ... ... ...

Current Process Analysis Mapped Against PMBOK Knowledge Ar-

eas and Scrum . . . .. ..

vi



1 Introduction

1.1 Chapter Overview

This chapter introduces the foundation of the research. It opens with a problem
statement that establishes the context and motivation for the study, followed by a
definition of the research scope. The chapter then presents the research questions
and corresponding objectives that guide the study, and discusses the significance
of the research from both an academic and practical perspective. A brief overview
of the research methodology is provided, along with a declaration of Al use during
the preparation of this thesis. The chapter closes with an outline of the thesis

structure and a chapter summary.

1.2 Problem Statement

The software industry is undergoing significant transformation, driven by increas-
ing pressure to deliver faster, operate leaner, and integrate emerging technologies
into everyday workflows. Artificial intelligence has become a central consideration
in how software organisations plan, execute, and deliver projects.

However, despite this momentum, the adoption of both structured project man-
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agement practices and Al tools in software organisations frequently remains reac-
tive rather than strategic. A common pattern observed across the industry is
the absence of clearly defined, consistently applied project management processes.
Teams address challenges as they arise, roles and responsibilities are often infor-
mally understood rather than explicitly structured, and process gaps are patched
at the surface level without examining their root causes. The result is a fragmented
operational environment in which inefficiencies persist not because organisations
lack the will to address them, but because they lack the framework to do so sys-
tematically.

This has direct consequences for Al adoption. Integrating Al tools meaning-
fully into organisational workflows requires those workflows to be well defined in
the first place. Attempting to automate processes that are inconsistent or poorly
understood does not resolve the underlying problem. Despite this, many organ-
isations move forward with Al adoption before their processes are ready. These
decisions are often made at the management level, without sufficient attention
to process readiness or the perspectives of the team members who will be most
affected.

This research addresses both dimensions of the problem. Working in partner-
ship with Tetranyde PV'T Ltd, a software startup in Sri Lanka, the study first
examines how a structured hybrid project management process can be designed
and validated for a real organisational context. It then explores how Al tools and
agentic solutions can be systematically integrated into that process, in the right
order, and with the full team’s perspectives considered at every stage. The aim
is not to produce a theoretical model, but to generate practical, evidence-based

insights that are grounded in the lived reality of a working software team.
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1.3 Research Scope

This research is conducted in partnership with Tetranyde PVT Ltd, a software
startup based in Sri Lanka with 10 - 15 team members. The company was selected
for two primary reasons. Its size makes it well-suited for iterative process changes,
and its leadership has demonstrated a genuine openness to adopting new processes
and Al-driven practices. This context provides a practical, real-world environment
to design, test, and refine the proposed approach.

The research is structured in two main phases. The first phase focuses on de-
veloping and introducing a tailored project management process for the company;,
built on a combination of PMBOK (Project Management Body of Knowledge)
Knowledge Areas and Scrum practices. This hybrid approach was chosen to pro-
vide both the structured process coverage of PMBOK and the agile, iterative
flexibility of Scrum, addressing the specific gaps and challenges identified within
the organization.

The second phase involves a systematic review of Al tools applicable to different
stages of the project management process. This includes an evaluation of the Al
capabilities of tools already in use within the company, as well as an assessment of
new tools not yet adopted. The literature review will examine agentic Al solutions
to identify approaches currently available for organizational process automation.
Based on these findings, an Al strategy will be proposed to automate suitable
process areas, with careful consideration of the team’s perspectives, workload, and
long-term interests.

Selected practices and automation capabilities from both phases will then be

gradually implemented within the company, enabling real-world validation of the
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proposed project management process and Al integration strategy.

1.4 Research Questions

Within the above research scope, the following research questions are expected to
be answered by the end of the research.

RQ1 - How has software development evolved over the past decade,
and has project management kept pace with these changes?

This question will be addressed in the literature review through an analysis
of existing research. The review will trace how recent developments, such as the
rise of remote work, agile adoption, and the growing adoption of Al, have changed
working practices in the software industry, and whether these changes have had
a positive impact on teams and processes. It will then examine whether Al has
emerged as an integral part of software development and project management
as a result of these changes, and ultimately assess whether project management
practices have kept pace with the evolution of software development.

RQ2 - How are project management methodologies currently applied
in software development organisations, and what are the strengths and
limitations of these approaches in fast-paced environments?

RQ2 will be addressed through the literature review, which will explore how
project management methodologies are applied across both software development
and other industries, providing a broader perspective on common practices and
patterns. The review will cover both traditional and agile approaches, examining
their respective strengths and limitations in fast-paced environments.

RQ3 - How can a tailored hybrid project management process, in-
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tegrating Agile/Scrum and PMBOK methodologies, be designed and
validated to address inconsistent project management practices in an
IT company?

To answer this question, a literature review will first establish which elements
of Agile/Scrum and PMBOK provide the most comprehensive and complemen-
tary coverage for hybrid process design. Alongside this, the company’s processes,
workflows, and pain points will be examined through focus groups and participant
observation in regular team meetings. Semi-structured interviews will then be
conducted with each role in the team, combining role-specific questions tailored to
individual responsibilities with a shared question set designed to surface common
challenges across the organisation. Once the focus group and interview data has
been collected, the findings will be mapped against the principles of the selected
methodologies to methodically identify gaps in current practices.

A tailored hybrid project management process will then be designed to directly
address these gaps, and validated through review by team members and senior
management. The process, grounded in both the theoretical literature and the
empirical findings from the case company, constitutes the answer to this research
question.

RQ4 - How can Al tools and techniques be systematically integrated
into the phases of the hybrid project management process to enhance
planning, execution, and decision-making in an IT company?

RQ4 builds directly on the hybrid process developed in the previous phase,
extending it by exploring how AI can be meaningfully integrated into the com-
pany’s project management processes. As with RQ3, a literature review forms the

theoretical foundation, analysing existing Al tools, agentic solutions, and current



1.4 RESEARCH QUESTIONS 6

research to understand the state of Al integration in project management con-
texts. Selected technologies will then be practically evaluated to understand their
potential across the phases of project management, with particular attention to
planning, execution, and decision-making. This includes an assessment of the Al
capabilities of a tool already in use within the company, alongside an evaluation of
a tool not yet adopted. To complement these findings with real-world perspective,
conversations will be carried out with practitioners who are currently integrating
AT into their organisational workflows.

In addition, a root cause analysis using the fishbone technique will be con-
ducted to systematically trace any identified Al integration challenges back to
their underlying causes across people, processes, tools, and organisational factors.

Based on the literature, the tool evaluation findings, and the practitioner in-
sights, the final output will introduce how Al can be embedded into the tailored
process designed for the case company. As with the hybrid process developed in
RQ3, the Al integration recommendations will be validated through review by
team members and senior management to ensure practical fit and organisational
alignment.

RQ5 - What are the anticipated impacts of an Al-integrated hybrid
project management process on software development, quality assur-
ance, and delivery outcomes, as perceived by the team members and
senior management of the case company?

RQ5 is distinctive within this thesis in that it shifts orientation from process
design to process evaluation, examining how the team and leadership anticipate
the Al-integrated hybrid process will affect software development practices, quality

assurance processes, and delivery outcomes. To answer this question, structured
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feedback sessions, guided by a predefined set of questions across the three impact
dimensions, will be conducted following the presentation of the completed process
and Al integration recommendations developed in the previous phases.

Senior management, Project manager, and team leaders will participate in a
group session, where their collegial relationships and established trust allow for
collective discussion of expected impacts. Junior developers and the designer will
each be engaged individually to ensure their perspectives are captured without
the influence of organisational hierarchy. The findings from these sessions will
be analysed to identify shared expectations, diverging perspectives, and areas of

concern, collectively forming the answer to RQ5.

1.5 Research Objectives

The research objectives are presented in Table 1.1. They correspond directly to
the five research questions presented above and are expected to be achieved by the

end of this research.
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ID

RO1

RO2

RO3

RO4

RO5

RO6

Objective

To analyse how software development practices have evolved over the
past decade and evaluate whether project management methodologies
have kept pace with these changes, with particular attention to the
growing role of Al

To examine how project management methodologies are currently ap-
plied in software development organisations and identify the strengths
and limitations of these approaches in fast-paced environments.

To identify and analyse the root causes of project management chal-
lenges faced by the case company by examining its processes and team
perspectives, mapping current practices against PMBOK and Scrum
principles to identify gaps.

To design a tailored hybrid project management process that inte-
grates Agile/Scrum and PMBOK methodologies, grounded in both
theoretical literature and empirical findings from the case company,
and validate it through review by team members and senior manage-
ment.

To evaluate existing and new Al tools and develop a systematic Al in-
tegration strategy that embeds appropriate tools and agentic solutions
into the phases of the hybrid project management process to enhance
planning, execution, and decision-making, while applying the fishbone
technique to trace Al integration challenges back to their underlying
causes.

To evaluate the anticipated impacts of the Al-integrated project man-
agement process on software development, quality assurance, and de-
livery outcomes as perceived by the case company’s team and leader-
ship.

Table 1.1: Research Objectives
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1.6 Significance of the Research

While theoretical comparisons of Scrum and PMBOK are present in prior research,
the literature lacks empirical studies that apply a combined approach to reviewing
real company processes and implementing hybrid frameworks in practice. This
research addresses that gap by demonstrating how PMBOK knowledge areas and
Scrum practices can be integrated into a context-specific process through direct
engagement with a case company, contributing evidence of practical applicability
that purely conceptual studies cannot provide.

Similarly, while Al adoption in project management is a growing area of in-
terest, research on building organisation level Al strategies using agentic solutions
and evaluating their practical fit within existing workflows remains limited. This
research contributes to that emerging area by documenting a systematic approach
to Al tool evaluation and integration within a real organisational context, offering
a foundation for future empirical work in this space.

Beyond its academic contributions, the process, Al integration strategy, and
role specific guidelines produced by this research offer a replicable model for other
small software organisations seeking to improve their project management prac-

tices in a structured and team centric way.

1.7 Research Methodology Overview

This research is grounded in a pragmatist research philosophy, which prioritises
practical outcomes and real-world applicability over adherence to a single theoret-

ical tradition. Rather than testing a predetermined hypothesis, the research aims
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to design and validate solutions that work within a specific organisational context.

Within this philosophy, the research follows an action research strategy, where
the researcher works directly within the case company to understand its challenges,
design solutions, and refine them through an iterative process. Action research
was chosen because the goal is not simply to observe and describe, but to produce
meaningful change in collaboration with the organisation being studied.

To support this, the research draws on a range of qualitative and practical
methods. Data is collected through focus groups, participant observation, semi-
structured interviews, and informal conversations with practitioners. This is com-
plemented by structured root cause analysis using the fishbone technique and a
practical evaluation of Al tools within the company’s context. A literature re-
view supports both phases of the research, building the theoretical foundation for
the process design and Al integration. The methodology chapter covers the full

research design and data collection approach in detail.

1.8 Declaration of Al Use

Al tools were used in a supporting capacity during the preparation of this thesis

in the following ways.

e Language refinement: Al was used to improve the clarity and academic

quality of the writing throughout the thesis.

e Data organisation: During the data preparation stage, Al tools were used
to summarise and organise notes gathered from interviews, focus groups, and

observations. However, these summaries were manually checked to ensure
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that all content was correct.

e Interview question design: Al was used to support designing and refining
interview questions, particularly to ensure process-related questions were

clear and well suited to each role being interviewed.

e Thesis structure: Al tools were used to support decisions around how the

thesis was organised and structured.

In all cases, Al served as a supporting tool only. All research decisions, analysis,

interpretations, and conclusions are entirely the work of the researcher.

1.9 Thesis Structure

Table 1.2 presents the structure of the thesis and provides an overview of the

content covered in each chapter.
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Chapter

Introduction

Literature Review

Methodology

Implementation

Discussion and Re-
sults

Conclusion

Content

Introduction of the research problem, scope, questions,
objectives, significance of the research, methodology
overview, declaration of Al use, and the thesis struc-
ture.

A review on existing literature relevant to the evolution
of software development and project management prac-
tices and examining the current state of use of Al tools
and Al adoption in organisational workflows.
Discussion of the research methodology, providing a full
account of the action research design, data collection
methods, and analytical framework.

Presentation of both the tailored hybrid project manage-
ment process and the Al integration strategy developed
for the case company, covering the design process, find-
ings, and practical outputs of both phases.

Discussion of the findings across both project manage-
ment and Al integration phases, evaluating them con-
sidering all five research questions.

Conclusion of the thesis by reflecting on the research
objectives, summarising the key contributions, acknowl-
edging limitations, and identifying directions for future
research.

Table 1.2: Thesis Structure

1.10 Chapter Summary

This chapter has established the foundation of the research. The problem state-

ment outlined the reactive nature of project management and Al adoption in

software organisations, and the gap this creates between organisational need and

strategic practice. The research scope defined the context of the study and intro-

duced the two-phase structure of the research, covering hybrid process design and

Al integration respectively. Five research questions were presented, each targeting

a distinct aspect of the problem, alongside five corresponding research objectives.
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The significance of the research was discussed in relation to both the academic
literature and practical applicability. Finally, a methodology overview introduced
the action research approach and the mixed methods employed across both phases.

The next chapter presents the literature review, examining the evolution of soft-
ware development and project management practices, and the state of Al adoption
in organisational workflows, establishing the theoretical foundation on which the

rest of the research is built.



2 Literature Review

2.1 Chapter Overview

This chapter reviews existing literature relevant to the research across three areas.
The evolution of software development and project management, key project man-
agement methodologies, and the current state of Al in project management. The
chapter concludes with a synthesis of key findings and research gaps that motivate

this study.

2.2 The Evolution of Software Development and
Project Management

Software refers to a set of instructions, programs, and data that direct a computer
to perform specific tasks, as distinct from the physical components that make
up a computer system [1|. Software development is the process of creating and
maintaining these software systems, encompassing the full lifecycle of a product
including planning, design, development, testing, deployment, and ongoing sup-
port. The primary goal of software development is to produce software that meets

user needs and business objectives in a reliable, efficient, and secure way [1].
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A project is defined as "a temporary endeavour undertaken to create a unique
product, service, or result", consisting of structured tasks, activities, and deliver-
ables executed to achieve defined goals [2]. Project management is the application
of knowledge, skills, tools, and techniques to successfully complete a project within
its defined objectives [3]. The project lifecycle is typically structured across five
phases. Initiation, planning, execution, monitoring and controlling, and closure,
which are carried out consecutively or iteratively depending on the project’s nature
[2].

Software project management can therefore be understood as the application
of these project management principles, processes, and tools specifically to the
planning, execution, and delivery of software products.

Software development and software project management have undergone sig-
nificant changes over the past decade. The following subsections examine these
industry developments from three perspectives: the evolution of software devel-
opment practices, project management approaches, and work culture, including

remote work.

2.2.1 Industry Changes over the Past Decade

The software development field has changed significantly over the past few decades,
driven by two broad types of forces. The first is the ongoing search for faster,
more efficient, and more reliable ways to build and deliver software. This has led
to major shifts in how software teams work, including the widespread adoption
of Agile, DevOps, and more recently Al-assisted development practices [4]. The

second is the impact of unexpected external events, most notably the COVID-19
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pandemic, which disrupted how software teams operate and accelerated changes
that might otherwise have taken much longer to happen. This section examines

the evolution of software development through both of these lenses.

The Evolution of Software Development Practices

Over the past decade, software development has evolved significantly across two
interconnected dimensions. How teams work and how technology supports that
work.

In terms of working practices, software development teams have widely adopted
Agile methodologies, including Scrum, SAFe, Kanban, Lean Development, and Ex-
treme Programming. These approaches prioritise customer satisfaction, iterative
delivery, teamwork, and adaptability to changing requirements, marking a clear
shift away from the linear, plan-driven methods that previously dominated the
field [5].

Alongside this, DevOps emerged as a prominent practice, aiming to eliminate
the gap between development and operations teams and enable faster, more effi-
cient software delivery through closer collaboration [6]. More recently, DevSecOps
has gained traction as organisations seek to embed security practices directly into
the development process, driven by the increasing use of cloud infrastructure and
AT across all aspects of development |7].

The most significant recent development, however, has been the rapid integra-
tion of Artificial Intelligence into software development workflows. Al tools now
assist developers across a range of tasks, from code generation and completion to
infrastructure management and full application development. GitHub Copilot, for

example, has grown from 1.3 million paid users and 50,000 organisations in 2024
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to over 20 million users and 230,000 organisations in 2025, reflecting the speed at
which AT assistance has become embedded in development practice [8][9].

The Stack Overflow Developer Survey (2025), conducted among 49,000+ pro-
fessionals across 177 countries, reveals that the proportion of developers using or
planning to use Al tools in their development process has increased by 8% com-
pared to the previous year. However, the survey also reveals that more developers
actively distrust the accuracy of Al tools than trust it, with only 3% reporting that
they highly trust Al-generated output. Furthermore, positive sentiment towards
AT tools has declined in 2025, falling from above 70% in both 2023 and 2024 to
60% in 2025 [10].

Beyond individual tools, the field is moving towards multi-agent systems in
which AT can make independent decisions during the development process, repre-
senting a fundamental shift in how software is built [11]. According to the Stack
Overflow Developer Survey, Al agents are not yet mainstream according to the
survey findings. However, among those who do use them, 70% agree that agents
have improved their personal efficiency with development tasks and 69% report
increased productivity. In contrast, only 17% agree that agents have improved
collaboration within their team, suggesting that the productivity benefits of Al
agents currently remain at the individual level rather than translating into broader
team-level impact.

Research consistently shows that the combination of Agile practices, DevSec-
Ops, and Al has the potential to accelerate development cycles, reduce costs, and
improve software quality [12]|[13]. While the adoption of Al tools is increasing, the
data also shows that positive sentiment towards them is declining. However, the

use of Al agents has shown positive results in terms of individual productivity, as
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reflected in recent developer surveys.

The Evolution of Project Management Practices

Since the beginning, the core goal of project management has remained the same.
To complete projects within time, budget, and resource constraints. What has
changed over the past decade is how this goal is achieved. Advances in technology,
changing workplace structures, and growing pressure to deliver more with fewer
resources have all shaped how project management is practised today [14].

The most visible change has been the move away from traditional, plan-driven
approaches such as waterfall towards more flexible and iterative methods. As or-
ganisations looked for more adaptability, agile frameworks became widely adopted,
and scaling frameworks such as SAFe and Scrum at Scale emerged to meet the
needs of larger organisations managing multiple teams. According to the 18th
State of Agile Report published by Digital.ai, which captured responses from 349
practitioners across diverse roles, industries, and regions, the most widely adopted
frameworks are the Scaled Agile Framework (SAFe), used by 44% of respondents,
and Scrum at Scale, used by 23% [15]. Alongside this, many companies have
started tailoring their project management practices to fit their specific context
rather than following a single fixed methodology.

The COVID-19 pandemic also played a major role in changing how projects
are managed. The shift to hybrid work challenged traditional project management
approaches that had depended on in-person interaction and structured workflows.
In response, organisations quickly adopted digital tools, cloud-based platforms,
and Al-powered solutions to keep communication, task allocation, and progress

tracking running across distributed teams [16]. However, hybrid environments
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have also brought new challenges such as miscommunication, misalignment, and
the risk of declining team morale if not managed well. This is why emotional
intelligence has become an increasingly important leadership skill, helping project
managers maintain good relationships, handle conflict, and keep teams motivated
when working remotely [16].

The growing role of Al in project management is perhaps the most significant
recent development in the field. An analysis of Al-related project management
publications from 2019 to 2024 reveals a 70.32% annual increase, reflecting how
quickly interest in this area has grown [17|. This is further supported by industry
data. The research by the Association for Project Management found that 70%
of project professionals reported their organisation used Al, up from 36% just two
years earlier [18]. Gartner has predicted that by 2030, 80% of routine project
management tasks will be handled by AI [19], suggesting the transformation of
the profession is still in its early stages.

However, adoption has moved faster than capability. The PMI Pulse of the
Profession, which surveyed 2,841 project professionals globally, found that only
20% of project managers report having extensive or good practical Al skills [20].
This gap between the pace of Al adoption and the readiness of project managers
to use it effectively is a pattern that runs through much of the recent literature,
and one that has direct implications for how organisations design and implement

project management frameworks today.

The Evolution of Work Culture and Remote Work

The COVID-19 pandemic brought about one of the most significant shifts in work

culture the software industry has experienced. As organisations scrambled to main-
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tain productivity under lockdown conditions, remote and hybrid working rapidly
became the default rather than the exception.

The scale of this shift was substantial. Prior to the pandemic, only 12% of
Europeans worked remotely, a figure that surged to 50% working from home at
least partially during the pandemic [21]. In the United States, data from the Pew
Research Center shows that while only 7% of workers with remote-capable jobs
worked from home before the pandemic, this rose to 55% by October 2020. By
2022, around 35% were still working from home full time, indicating that remote
work had become a lasting feature of the employment landscape rather than a
temporary response [22].

By 2026, hybrid models had become a global standard. Colliers reports that
47% of organisations in the Asia Pacific region operate on hybrid arrangements,
with countries such as Australia showing particularly high adoption at 91%, while
countries such as Taiwan, Indonesia, and China remaining largely office-based.
The same report highlights a deepening of what it terms the "hybrid paradox",
the growing tension between employer and employee expectations around remote
work with 60% of companies enforcing some level of attendance mandate [23].

The evidence on productivity further demonstrates that the hybrid paradox
persists. Studies suggest that remote work can improve employee satisfaction and
engagement by giving workers more control over their schedules and working envi-
ronments, which in turn supports higher productivity [24]. However, a Microsoft
survey from 2022 revealed a striking disconnect between perception and reality.
While 87% of employees felt they were productive working from home, only 12% of
leaders felt confident that their teams were actually productive [25]. This gap be-

tween employee experience and leadership perception points to a broader challenge
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in managing distributed teams effectively.

These challenges were particularly significant for those in leadership and project
management roles. Research by Kniffin et al. highlights that the pandemic forced
leaders to fundamentally rethink how teams could be managed remotely, requiring
new approaches to communication, coordination, and performance oversight [26].
Beyond productivity, organisations also had to adapt their processes to support
employee wellbeing, as prolonged remote working raised concerns about mental
health, isolation, and team cohesion [27].

Colliers 2026 annual report also indicates that employee voices remain largely
absent from workplace strategy decisions in the Asia Pacific region, with only 19%
of companies actively considering employee opinions when shaping their workplace
approach, and only 10% planning to do so. This varies considerably by country. In
Australia, 58% of companies report engaging all employees in shaping workplace
strategy, while countries such as Taiwan and Indonesia rely predominantly on
leadership to make these decisions [23].

Despite employer hesitance, employees around the world continue to demon-
strate a strong preference for remote and hybrid working. Data from the Pew
Research Center shows that in the United States, 46% of remote-capable workers
said they would likely leave their job if their employer no longer allowed them to
work from home, with a further 26% stating it was very unlikely they would stay
[22].

Taken together, these findings suggest that the shift towards remote and hy-
brid working is not a temporary phenomenon. Despite employer concerns about
productivity, employees have demonstrated a strong and consistent preference for

flexible working arrangements, with many indicating they would leave their jobs
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if required to return to the office full-time. This suggests that hybrid work culture
is likely to remain a feature of the software industry for the foreseeable future.
However, the extent to which this plays out may vary by region. In countries
where employees have a say in shaping workplace strategy, flexible arrangements
are more likely to be sustained. In contrast, in regions where these decisions rest
primarily with leadership, the prevalence of hybrid working may be more limited.
For project management, this means that the challenge of coordinating and man-
aging distributed teams is not going away. It is a reality that frameworks and

practices need to actively account for.

2.2.2 Comparison of the evolution of software development

and project management practices

Reflecting on the statistics and insights discussed above, it is evident that while
software development and project management have both evolved considerably
over the past decade, they have not evolved at the same pace. Software develop-
ment, particularly in its adoption of Al, appears to have moved faster than project
management.

In some areas, the two fields have moved in a similar direction. The shift
away from rigid, plan-driven approaches towards more flexible and iterative meth-
ods is observed in both software development and project management. Agile
frameworks are now widely adopted across both fields, and the growth of scaling
frameworks such as SAFe and Scrum at Scale reflects a shared recognition that
more structured coordination is needed as organisations grow in complexity.

The challenges of adapting to remote and hybrid work culture are also observed
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on both sides. However, the literature highlights that for project management in
particular, the challenge of coordinating distributed teams is becoming increasingly
significant, given that communication has always been a central element of effective
project management practice.

The gap between the two fields becomes most visible when examining Al adop-
tion. Software development teams have embraced Al tools at a remarkable pace,
with 84% of developers using or planning to use Al and GitHub Copilot alone grow-
ing to over 20 million users by 2025. In contrast, only 20% of project managers
report having extensive or good practical AT skills [20].

This disparity may partly be explained by the challenges project management
has faced in adapting to remote and hybrid work, which may have slowed broader
technology adoption. However, this relationship needs further investigation, and
future research should explore whether the difficulties of managing distributed
teams contributed to the slower uptake of Al in project management practice.

Furthermore, the Stack Overflow Developer Survey 2025 shows that positive
sentiment among developers towards Al tools is declining as they encounter the
limitations in practice [10]. The absence of comparable data from a project man-
agement perspective suggests that project management as a profession has not yet
reached the stage of widespread Al adoption, let alone the critical reflection on its

limitations that is already emerging among developers.
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2.3 Project Management Methodologies in Soft-
ware Organisations

Project management methodologies vary widely across organisations, ranging from
structured traditional frameworks to flexible agile approaches. Traditional method-
ologies such as PMBOK and PRINCE2 follow linear, plan-driven processes, while
agile frameworks such as Scrum and SAFe adopt iterative and incremental ap-
proaches better suited to fast-changing environments. As organisations increas-
ingly seek to balance structure with flexibility, hybrid methodologies that combine
elements of both traditions have gained considerable traction in the software in-
dustry.

This section examines the key methodologies relevant to this research, tradi-
tional, agile, and hybrid, analysing their strengths, limitations, and suitability for
software project management. The insights drawn from this examination form the

theoretical foundation for the hybrid framework developed in this study.

2.3.1 Traditional project management - PMBOK and

PRINCE2

Traditional project management, often referred to as the heavyweight approach,
follows a linear and sequential process that moves through project initiation, plan-
ning, execution, monitoring, and closure. It places strong emphasis on defining
project scope and requirements early in the process, with changes to scope man-
aged through formal procedures. Several methodologies fall under this umbrella,

each offering structured guidance for managing projects of varying complexity and
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scale [28].

Two of the most widely used traditional project management methodologies
are PMBOK (Project Management Body of Knowledge) and PRINCE2 (PRojects
IN Controlled Environments). Both are examined in this section based on prior

literature.

PMBOK

The PMBOK Guide is a reference document developed by the PMI (Project Man-
agement Institute) that outlines best practices for managing projects. It has been
regularly updated since its origins in 1987, with each version refining its processes,
terminology, and structure [29]. The sixth edition organises project management
into ten Knowledge Areas: project integration, scope, time, cost, quality, resource,
communication, risk, procurement, and stakeholder management, and five Process
Groups: initiating, planning, executing, monitoring and controlling, and closing.
These work together as an integrated system in which all areas overlap and influ-
ence each other rather than functioning in isolation [29].

While subsequent editions of the PMBOK Guide have continued to evolve this
structure, the ten knowledge area and five process group framework remains widely
referenced in academic literature and forms the basis of the comparative analysis
conducted in this study.

As stated in literature, the PMBOK Guide is not a rulebook or a step-by-step
manual but a flexible reference tool. Project managers should treat its processes
and guidelines as adaptable reference points rather than prescriptive rules, since
not every process applies to every project. The real value of the guide comes from

combining its framework with practical experience, judgement, and creativity [30].
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In terms of strengths, Simonaitis et al. highlight that PMBOK offers 132 inte-
grated tools and methodologies, giving project managers a wide range of options
to work with. The schedule baseline serves as a key mechanism for tracking delays
by comparing actual progress against the approved project timeline. PMBOK is
also particularly useful for risk management and project planning across a variety
of project types [31].

Its weaknesses, however, are also noted in the literature. The framework places
the majority of responsibility on the project manager, while the roles of other
team members are not clearly defined. Additionally, some areas are described in

excessive detail, which can make the guide harder to apply in practice [31].

PRINCE2

PRINCE?2 is a process-based project management methodology used globally, de-
signed to manage projects within three primary constraints: cost, time, and qual-
ity. PRINCE2 focuses on the business case of a project and applies a structured
organisational approach with clearly defined roles and processes. The framework
is built around seven principles: continued business justification, learning from
experience, defined roles and responsibilities, managing by stages, managing by
exception, focusing on products, and tailoring to the project environment. These
are supported by seven themes, which are ongoing areas of focus throughout the
project including business case, risk, quality, plans, change, progress, and organisa-
tion. The framework also defines seven processes covering the full project lifecycle
from starting up through to closing a project. Compared with PMBOK, a notable
difference is that PRINCE2 does not include procurement management [31].

Research by Pawar and Mahajan identifies several benefits of PRINCE2, in-
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cluding its reliable and structured approach, well-defined roles, strong focus on
product delivery, and its "manage by exception" principle which enables efficient
senior management oversight. However, the same research highlights key lim-
itations including rigid change management procedures, a heavy documentation
burden, weak risk management guidance, and limited attention to team motivation
[32].

Research further note that while PRINCE2 integrates its seven processes with
seven themes, making it adaptable to projects of varying types and sizes, it offers
only 40 tools and methodologies, significantly fewer than PMBOK. The framework
also requires all team members to follow its processes precisely, meaning that if
one person deviates, the entire project can become difficult to manage [31].

While both PMBOK and PRINCE2 offer structured approaches to project
management, their linear and documentation-heavy nature has led many software
organisations to seek more flexible alternatives. This shift towards agile approaches

is examined in the following section.

2.3.2 Agile project management

Agile methodologies adopt an iterative and incremental approach to software de-
velopment, allowing teams to adjust dynamically to changing requirements even
in later stages of a project. At the core of Agile is the Manifesto for Agile Software
Development, which establishes four core values: valuing individuals and interac-
tions over processes and tools, prioritising working software over comprehensive
documentation, fostering customer collaboration over rigid contract negotiation,

and responding to change over following a fixed plan [33].
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Building on these values, the Agile Manifesto outlines 12 guiding principles
that emphasise close collaboration between stakeholders and development teams,
trust in motivated and self-organising individuals, and the delivery of functional
software as the primary measure of progress. The principles also promote tech-
nical excellence, simplicity, sustainable work practices, and regular reflection to
continuously improve team effectiveness [33].

In practice, Agile has been shown to improve software quality by integrating
testing throughout the development process rather than treating it as a final stage.
It also supports faster delivery cycles and more efficient use of resources by breaking
work into manageable increments and encouraging cross-functional collaboration
[34].

Agile encompasses a range of frameworks, each suited to different project con-
texts and organisational needs. As discussed previously in this literature review,
SAFe (Scaled Agile Framework) and Scrum at Scale are the most popular frame-
works according to the 18th state of agile report published by Digital.ai. These

frameworks will be examined in detail in the following section.

2.3.3 Scrum, Scrum at Scale, and SAFe: The most widely

adopted agile frameworks
Scrum

The concept of Scrum was first introduced in 1986 by Nonaka and Takeuchi in their
influential Harvard Business Review article, where they used the term to describe
a collaborative, cross-functional approach to product development. Building on

this foundation, Jeff Sutherland and Ken Schwaber developed Scrum as a formal
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software development framework in the early 1990s [34]. Today, Scrum is defined
as a lightweight framework that helps people, teams, and organisations generate
value through adaptive solutions for complex problems [35].

The Scrum team consists of three core roles. The Product Owner is responsi-
ble for maintaining and prioritising the product backlog which is the ordered list
of requirements and refinements that defines what needs to be built. The Scrum
Master is responsible for facilitating the process, removing impediments, and en-
suring the team adheres to Scrum principles. The remaining team members form a
cross-functional group of developers, testers, and other specialists who collectively
carry out the work [34].

The fundamental unit of Scrum is the Sprint which is a short, time-boxed itera-
tion typically lasting one to three weeks during which the team works to complete
a selected set of backlog items and deliver a potentially releasable increment of
the product. At the start of each Sprint, a Sprint Planning session is held in
which the team decides which backlog items to work on and how they will ap-
proach completing them. Throughout the Sprint, a Daily Scrum meeting is held
to track progress and surface any blockers. At the end of the Sprint, a Sprint
Review is conducted where the team presents completed work to stakeholders and
gathers feedback, which is then incorporated into the backlog as needed. Finally,
the Sprint Retrospective provides an opportunity for the team to reflect on what
went well, what problems were encountered, and how those problems were or were
not resolved [35].

In addition to these events, backlog refinement is an ongoing activity in which
the Product Owner and the team review, prioritise, and discuss backlog items to

ensure that upcoming Sprints are always well prepared. Without regular refine-
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ment, teams may struggle to prioritise work effectively [36].

An important concept in Scrum is the Definition of Done, which describes the
quality standards an increment must meet before it can be considered complete.
This provides a shared understanding of completeness that supports effective in-
spection during the Sprint Review and helps stakeholders accurately assess the
work being presented [35].

Scrum is guided by three important elements: Transparency, inspection, and
adaptation, and five core values: commitment, focus, openness, respect, and
courage. These values give direction to the Scrum Team in their work, actions,

and behaviour [35].

Scrum at Scale

While Scrum works well for individual teams, it does not on its own address the
challenges that arise when multiple teams need to work together on the same prod-
uct or within the same organisation. Scrum at Scale, also known as Scrum@Scale,
was developed to address this limitation. It was created through a collaboration
between Scrum Inc. and Scrum Alliance, led by Jeff Sutherland, one of the original
creators of Scrum.

Scrum at Scale is built on three core principles: small teams, organisation-wide
scaling, and minimal bureaucracy. It extends standard Scrum practices by intro-
ducing a Scaled Daily Scrum, in which representatives from each team coordinate
across teams to surface and resolve dependencies and impediments. As the scale
of the organisation increases, an EAT (Executive Action Team) is established to
guide the overall transformation, ensure alignment with Scrum values, and remove

organisational impediments. An EMT (Executive MetaScrum Team) works along-
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side the EAT to define organisational vision and strategic priorities, including the

direction of products and services [37][38].

SAFe

SAFe (Scaled Agile Framework) is one of the most widely adopted frameworks for
scaling agile practices across large organisations. Originally designed for software
development, SAFe has since expanded into other industries including healthcare,
manufacturing, engineering, and financial services [39].

SAFe is structured around seven core competencies of the lean enterprise: team
and technical agility, agile product delivery, enterprise solution delivery, lean port-
folio management, organisational agility, continuous learning culture, and lean-
agile leadership. Within this framework, multiple agile teams following Scrum,
Kanban, or a combination of both work cross-functionally to deliver product in-
crements in a coordinated and aligned manner [40].

While SAFe and Scrum at Scale are primarily designed for large enterprises,
understanding their principles remains relevant to this research. Both frameworks
build on the same Scrum foundation that underpins the hybrid framework devel-
oped in this study, and their emphasis on structured coordination, defined roles,
and iterative delivery informs the design decisions made in the framework design

phase.

2.3.4 Comparison of PMBOK and Scrum

Given the context of the case company, this section focuses specifically on compar-

ing PMBOK and Scrum. PMBOK was selected as the representative traditional
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framework over PRINCE2 for several reasons. It offers a significantly larger num-
ber of tools and techniques, its flexible and non-prescriptive nature makes it more
adaptable to different organisational contexts, and its ten knowledge areas provide
comprehensive coverage of all major project management process areas. Scrum
was selected as the representative agile framework because the case company al-
ready follows some Scrum practices, and as a small startup, its team size and
project complexity are well suited to Scrum without requiring a scaling framework
such as SAFe or Scrum at Scale.

Prior research has examined how well PMBOK and Scrum align with each
other, providing a useful theoretical foundation for the hybrid framework devel-
oped in this study. Rosenberger and Tick [41] conducted an extensive analysis
comparing PMBOK and Scrum across PMBOK’s ten knowledge areas and five
process groups: initiation, planning, execution, controlling, and closing. The study
found that agile practices, and Scrum in particular, make a valuable contribution
to PMBOK’s process goals, suggesting that the two frameworks are more comple-
mentary than they are conflicting. However, the authors acknowledge that their
findings are derived from a theoretical comparison rather than empirical evidence,
and explicitly identify the lack of practical validation as a gap in the research.

A similar comparison was conducted by Fitsilis [42], who examined not only
Scrum but also other agile methodologies including Extreme Programming (XP)
and Feature-Driven Development (FDD) against PMBOK’s knowledge areas. This
research found that agile methods do not provide full coverage of traditional
project management. Agile frameworks tend to focus primarily on scope, resource,
and quality management, while leaving risk, cost, and procurement management

largely unaddressed. The study concludes that combining agile methods with PM-
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BOK has the potential to significantly improve software project management by
addressing the gaps that each approach leaves on its own.

Taken together, these studies provide clear theoretical justification for a hybrid
approach that integrates PMBOK and Scrum. Both studies also highlight that
while the theoretical case for such a combination is well established, empirical
evidence of its practical application in real organisational settings remains limited.
This gap directly motivates the first phase of the present research, which seeks to
design, implement, and validate a hybrid framework within the specific context of

a small software organisation.

2.4 Al in Project Management

2.4.1 The current state of AI adoption in software organi-

sations

Recent surveys suggest that developers are embracing Al tools enthusiastically and
seeing tangible benefits in their daily work. BairesDev’s 2025 survey found that
developers save several hours of work per week through AI assistance, with the
majority reporting faster coding and higher productivity [43].

This is reflected in PMI's ATl and Project Management survey in 2024 [44],
where most project managers similarly identified increased productivity as the
clearest benefit of Al adoption. A notable finding across both studies is that many
individuals are actively investing personal time in developing Al skills, suggesting
that the motivation to adopt Al is coming from individuals rather than from their

employers.
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The individual enthusiasm is not matched by organisational readiness. Baires-
Dev survey states that very few projects have formal Al training programmes,
and even fewer have Al embedded into their core workflows [43]. A similar pic-
ture emerges from the PMI report, which noted that many executives are limiting
themselves to small, isolated AI experiments rather than committing to broader
organisational change [44].

What these findings collectively suggest is that individuals are advancing their
Al capabilities at a pace that their organisations are not keeping up with. This gap
between individual readiness and organisational preparedness is one of the most
consistent patterns in the recent literature on Al adoption.

The reasons organisations are holding back are also worth examining, as they
differ depending on role. BairesDev’s survey further states that while both de-
velopers and project managers share concerns about security and data privacy,
their other barriers diverge significantly. Developers feel constrained by outdated
systems and overly restrictive internal policies, while project managers are more
concerned about demonstrating a measurable return on Al investment [43]. This
distinction is significant because if the two groups are focused on different prob-
lems, building a shared path forward becomes considerably more difficult.

Beyond role-specific concerns, research suggests that organisational culture it-
self shapes how effectively Al is adopted. Companies that were more open to
experimentation tended to derive greater value from Al, while more rigid organi-
sations struggled to move beyond initial pilots [45].

Taken together, the literature consistently demonstrates that having the right
technology is not sufficient on its own. How an organisation is structured, how

decisions are made, and whether people at different levels share a common un-
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derstanding of what Al is for all play an equally important role in determining
whether AI adoption succeeds. The productivity gains seen at the individual
level will only translate into meaningful organisational change when supported by

proper structures, shared direction, and a culture that is genuinely open to change.

2.4.2 Al capabilities in project management tools

The integration of artificial intelligence into project management tools has ac-
celerated significantly in recent years, with most major platforms now offering
some form of Al-driven functionality. These capabilities range from intelligent au-
tomation and predictive analytics to conversational Al assistants and autonomous
agents. This section examines the Al capabilities of key project management tools,

grouped by the depth and nature of their Al integration.

Al-native tools

ClickUp represents one of the most comprehensive examples of Al integration in
project management. Research by Hussain et al. indicates that Al capabilities are
embedded throughout the platform, from resource allocation to time estimation.
ClickUp’s algorithm matches tasks with the most suitable team members based on
task complexity and required skills, and identifies unrealistic deadlines by estimat-
ing more accurate timeframes for project completion [46]. Central to ClickUp’s
AT offering is ClickUp Brain, a built-in Al agent that functions as a virtual team
member. Unlike general-purpose Al tools, ClickUp Brain is specifically designed
around the project context it operates within, enabling it to generate daily stand-

up summaries, retrieve documents, and support decision-making without requiring
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additional configuration [47].

Established tools with significant AI enhancements

Several widely adopted project management tools have integrated substantial Al
capabilities into their existing platforms.

Jira, when combined with Atlassian Intelligence, provides Al-driven capabili-
ties designed to automate repetitive tasks and improve process efficiency. Atlassian
Intelligence comprises three components: standard Al functionality embedded in
premium editions, offering generative Al features such as summarisation and nat-
ural language search, the Jira Service Management Virtual Agent, which helps
resolve issues through predefined intents and Al-generated responses, and Rovo, a
separately licensed product that centralises knowledge from internal and external
sources to provide organisation-specific content generation, collaboration support,
and project insights [48][49].

Microsoft Project, when integrated with Microsoft 365 Copilot, enables Al-
assisted automation across several project management functions including plan-
ning, documentation, data analysis, and risk management. The integration sup-
ports schedule and report generation, discussion summarisation, resource sugges-
tions for faster task assignment, and predictive identification of obstacles and
delays. Integration with Microsoft Graph further enables insights into project
progress and key performance indicators [48].

Wrike incorporates a self-learning Al engine specifically designed for work
management. Wrike Al can automate routine tasks, generate content, summarise
discussions, and support error resolution. One of its most notable features is the

ability to predict project risks using historical data, while its advanced analytics
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help optimise resource allocation and prevent delays [48][50].

Monday.com has developed an integrated suite of Al capabilities it terms
Al blocks, which enable text generation, summarisation, sentiment detection, task
prioritisation, and data extraction within workflows. The platform also offers Al-
powered workflow automation, an Al assistant called Sidekick, and an Al Notetaker
for meeting management. These features collectively support end-to-end process
automation across project management functions [51].

Asana was among the first major project management platforms to introduce
built-in AI features, launching its Asana Intelligence suite in 2023. Its capabili-
ties include smart summaries, Al-generated status updates, workflow automation
through AI Studio, and Al Teammates that can be assigned tasks and respond
with updates within the team’s existing workspace [52].

Taken together, these tools demonstrate that Al integration in project man-
agement has moved well beyond basic automation. The most advanced platforms
now offer context-aware agents capable of executing tasks autonomously, while
even traditional tools have embedded generative Al features into their core work-

flows.

2.4.3 Agentic AI and workflow automation

Research shows that there will be a significant rise in the use of agentic solutions
in the future. For example, Gartner’s survey states that by 2028, 33% of enterprise
applications will incorporate agentic Al, a significant increase from less than 1%
in 2024. Similarly, a Capgemini report highlights that currently only 10% of

companies employ Al agents. However, this is expected to rise substantially, with
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82% planning to integrate agents within the next three years [53].

What are AI Agents and Agentic Solutions

An Al agent is a software system that can autonomously carry out tasks without
requiring step-by-step human instructions. It works by taking in information from
its environment, making decisions based on that information, and executing actions
to achieve a defined goal [54].

What distinguishes Al agents from conventional Al tools is their capacity for
autonomous decision-making. A standard Al tool responds to a specific input
and produces a specific output. An Al agent, by contrast, can plan a sequence of
actions, use external tools, access real-time information, and adapt its approach
based on what it encounters along the way. This makes agents capable of handling
complex, multi-step tasks that would otherwise require ongoing human involve-
ment.

To support the practical implementation of Al agents, several open-source
frameworks have been developed, providing researchers and developers with re-
sources to build and test agent-based applications [54]. Two of the most widely
used are LangChain and AutoGen.

LangChain is an open-source framework for building applications powered
by large language models, with common use cases including intelligent question-
and-answer tools, chatbots, and code interpreters. It supports integration with
a wide range of external services including vector databases, API providers, and
cloud storage platforms, though research has noted that these integrations can
introduce security vulnerabilities if not carefully managed [55].

AutoGen, developed by Microsoft, is an open-source framework designed for
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building multi-agent Al applications capable of handling complex tasks. It includes
AutoGen Studio, a low-code interface aimed at simplifying agent development for
non-technical users. However, Microsoft has explicitly described AutoGen Studio
as a research prototype not intended for production use, meaning that production-
level implementations still require technical expertise [56].

Beyond these open-source frameworks, commercial platforms such as Google’s
Gemini Agent Platform provide enterprise-grade infrastructure for building, de-
ploying, and scaling Al agents. A notable feature is Agent Studio, a low-code vi-
sual designer that simplifies agent development, and Agent Garden, which provides
pre-built agent samples to accelerate implementation [57]. While peer-reviewed re-
search on the Gemini Agent Platform specifically is still emerging, Google’s Gemini
APIT has been studied in other contexts, with research highlighting its strengths in

contextual understanding and accuracy [58].

Agentic Al in Project Management

The application of Al agents in project management is an emerging and rapidly
growing area of research. A comprehensive review by Anjum et al. [59], drawing
on existing literature and case studies, identifies an increasing trend in applying Al
within agile project management environments, driven by the adaptive nature of
agile methodologies. Key applications highlighted include sprint planning support,
task prioritisation, and resource allocation using historical data, as well as the
automation of routine administrative work and the use of predictive analytics for
early risk identification. The study also highlights the role of machine learning
in helping teams anticipate delays, manage costs, and address performance issues,

alongside the use of natural language processing for communication management.
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Complementing these findings, research by Zosimov et al. [60] and Adapa et al.
[61] explores the use of Al and multi-agent frameworks specifically for developer
performance evaluation, identifying this as a further area of project management
that can be effectively automated.

With specific reference to software project management, Cinkusz et al. [62]
introduce a framework of LLM-powered cognitive agents designed to support agile
software project management across both Scrum and SAFe environments. The
framework assigns distinct roles to different agents, which collaborate as a multi-
agent system to support the complete software development lifecycle. This rep-
resents one of the most directly relevant examples in the literature of agentic Al
being applied to the kind of project management context examined in this research.

Beyond software project management, studies in fields such as construction and
space project management further demonstrate the breadth of agentic AI’s appli-
cability [63][64]. These studies highlight resource allocation, team coordination,
scheduling, delay reduction, quality assurance, risk management, and knowledge
capture as key areas where Al agents add measurable value. While these contexts
differ from software development, the project management challenges they address
are largely universal, reinforcing the case for agentic Al adoption across organisa-
tional settings. Taken together, the literature points to a clear and growing body of
evidence that agentic Al has the potential to automate and enhance a wide range
of project management functions. However, empirical studies examining practical
implementation within small software organisations remain limited, particularly in
the context of integrating agentic solutions into an existing hybrid project manage-
ment process. This gap directly motivates the Al integration strategy developed

in this research.
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2.4.4 Synthesis and Research Gaps

The literature reviewed in this chapter highlights the following key findings:

e Software development practices, particularly Al adoption, have evolved at
a faster pace than project management frameworks, creating a growing gap

between how software is built and how it is managed.

e Hybrid project management frameworks combining traditional and agile ap-
proaches are gaining traction, but empirical evidence of their practical im-

plementation in real organisational settings remains limited.

e Al adoption across both software development and project management is
inconsistent, with individual enthusiasm outpacing organisational readiness

in terms of training, strategy, and cultural openness.

e The shift to remote and hybrid work has introduced new coordination and
communication challenges for project managers that existing frameworks

were not designed to address.

e Al capabilities in project management tools are advancing rapidly but vary

significantly in depth and maturity across platforms.

e Agentic Al shows strong potential for automating project management func-
tions, but practical implementation within small software organisations re-

mains underexplored in the literature.

e Decisions around both framework design and Al adoption are frequently
made at the leadership level without adequately considering the perspectives

of the wider team, reducing effectiveness and buy-in.
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These findings reveal three clear gaps in the existing literature.

e While theoretical comparisons of PMBOK and Scrum are well represented,
empirical research demonstrating how a combined approach can be applied
in a real organisational setting to design and validate a hybrid framework

remains limited [41][42].

e Research on agentic Al in project management is still emerging, and existing
studies often rely on simulated rather than real project data, limiting their

practical applicability.

e The literature tends to treat project management framework development
and Al strategy development as separate areas of inquiry, despite the fact
that a well-defined process needs to be in place before an effective Al strategy

can be meaningfully developed.

This research addresses all three gaps by working directly within a real startup
environment using actual processes and team member insights, by documenting
a practical approach to agentic Al evaluation and integration in a small software
organisation, and by treating framework design and Al strategy development as
two connected phases of the research process.

The findings also directly address the first two research questions of this study.

e RQ1, which examines how software development has evolved and whether
project management has kept pace, is answered through the analysis in Sec-

tion 2.2.

e RQ2, which examines how project management methodologies are currently
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applied and what their strengths and limitations are, is addressed through

Section 2.3.

The remaining research questions are addressed through the empirical phases

of the research outlined in the following chapters.

2.5 Chapter Summary

This chapter reviewed the existing literature across three interconnected areas.
The evolution of software development and project management, key project man-
agement methodologies, and the current state of Al in project management. The
first area addressed RQ1, revealing that software development has advanced at a
faster pace than project management, particularly in AT adoption. The second area
addressed RQQ2, establishing the theoretical justification for combining PMBOK
and Scrum as the foundation for the hybrid framework developed in this research.
It was also noted that empirical validation of this combined approach in a real
organisational setting remains limited in the literature. The third highlighted the
limited empirical research on agentic Al implementation in small software organ-
isations. The following chapter outlines the research methodology through which

the remaining research questions are addressed.



3 Methodology

3.1 Chapter Overview

In this chapter, the research methodology is introduced and discussed in detail.
The research strategy and underlying philosophical approach are presented first,
followed by a description of the data collection methods used across both phases
of the research. The sampling strategy, including the selection and profile of par-
ticipants, is then outlined. The chapter also covers the data analysis methods
used to interpret the collected data, and concludes with a discussion of the ethical

considerations and limitations of the research methodology.

3.2 Research Strategy

This research comprises both theoretical and practical components. With refer-
ence to the research objectives outlined in Table 1.1, RO1 and RO2 are primarily
theoretical in nature, with findings derived from a structured literature review. In
contrast, RO3 to RO6 build upon this theoretical foundation and are addressed
through empirical engagement with the case company. Accordingly, the study

adopts an action research strategy, in which the researcher collaborates closely
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with the case organisation to understand its challenges, develop context-specific
solutions, and iteratively refine these solutions through continuous feedback and
evaluation. The underlying research philosophy is pragmatism, as the study pri-
oritises practical relevance and real-world applicability. The objective is not only
to generate theoretical insights but also to design and validate solutions that are
effective within a specific organisational context. The collaboration with the case

company is structured into two main phases, each consisting of several sub-phases

(RO3 - RO6):
1. Development of the Hybrid Project Management Process
(a) Establishing a structured approach to evaluate the organisation’s exist-
ing project management practices
(b) Identifying the underlying causes of inefficiencies and performance gaps
(¢) Designing an improved project management process and providing im-
plementation guidelines
2. Development of the AI Strategy
(a) Assessing the organisation’s current project management tools and their
AT capabilities
(b) Identifying the underlying causes of Al integration challenges

(c) Evaluating alternative tools and technological approaches through a

literature review
(d) Developing an Al integration strategy aligned with organisational needs

(e) Initiating the implementation of the proposed Al integration approach
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3.3 Data Collection Methods

3.3.1 Phase 1: Development of the Hybrid Project Manage-

ment Process

To develop a tailored project management process for the case company, an in-
depth assessment of existing project management practices was conducted. Multi-
ple data collection methods were employed to ensure a comprehensive understand-

ing of processes, workflows, and team interactions.

e Participant Observation: The researcher attended regular project meet-
ings as a non-participant observer, gaining direct insights into team com-
munication, decision-making processes, and the practical execution of tasks.
Observations were recorded systematically to capture both formal procedures

and informal practices.

e Semi-Structured Interviews and Focus Group Discussions: Semi-
structured interviews and focus group discussions were conducted with team
members across various roles. The interview questions were designed based
on the PMBOK knowledge areas and Scrum practices, ensuring that all rel-
evant project management dimensions including scope, time, cost, quality,
risk, and stakeholder management were addressed. These interviews aimed
to capture individual perspectives on current practices, challenges, and per-

ceived gaps.

e Ticket Analysis: Historical tickets from the company’s project manage-

ment tool were analysed to understand task documentation practices, status
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updates, workflow consistency, and alignment with sprint planning. This
analysis helped identify patterns in task assignment, progress tracking, and

delivery reporting.

3.3.2 Phase 2: Development of the AI Strategy

To develop the Al strategy, data were collected through interviews, focus group
discussions, tool assessments, and a review of existing literature. The goal was
to understand the team’s current challenges with manual work, identify the most
time consuming areas of their workflows, and determine how AI could be practi-
cally integrated into the company’s project management processes. Additionally,
external expert opinions were gathered through interviews to understand how they

approach Al integrations in their organisations.

e Interviews and Focus Group Discussions: Individual interviews were
conducted with team members to understand their perspectives on Al adop-
tion within the organisation. Questions focused on identifying which manual
tasks consumed the most time, which tasks would benefit most from au-
tomation, and how comfortable team members were with the idea of Al
and agentic solutions being integrated into their workflows. Focus group
discussions complemented the individual interviews by enabling collective

exploration of shared challenges and opportunities.

e Expert Interviews: An interview was conducted with an industry prac-
titioner who has experience implementing agentic Al solutions within their
organisation. This provided practical insight into real-world Al integration

approaches beyond what the academic literature covers.
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e Assessment of Existing Tools: The Al and agentic capabilities of the
company’s existing project management tool were analysed in depth to un-
derstand how it could be used to automate selected project management

processes.

e Al Tools and Technologies Research and Benchmarking: Additional
Al tools and agentic solutions were evaluated through the literature review,
as well as practical assessments, examining their features and capabilities to

identify the most suitable options for the company’s context and scale.

3.4 Sampling Strategy

A purposive sampling method was employed to select participants for interviews
and focus group discussions. Participants were selected from diverse professional
roles within the case company to ensure a comprehensive range of perspectives
across different functions and levels of responsibility.

The length of time each participant had been with the company was also con-
sidered as a relevant factor, as it provided insight into both the onboarding expe-
rience and the depth of familiarity with existing processes. The seniority of team
members was taken into account to ensure that both strategic and operational
perspectives were captured.

A summary of the participants is presented in Table 3.1. In addition to internal
participants, one external industry expert was interviewed to provide practical
insight into Al and agentic solution implementation beyond the case company

context.
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Participant
Participant 1
Participant 2
Participant 3
Participant 4

Participant 5
Participant 6
Participant 7

Participant 8

Role

Chief Executive Officer
Project Manager
Associate Tech Lead
Software Engineer

Software Engineering Intern
Associate Software Engi-
neer

UI Designer

AT Specialist

Time Since Joining

6 years (since 2020

( )
3 years (since 2023)
3 years (since 2023)

)

2 years (since 2024

6 months (Since octo-
ber 2025)

3 months (since Jan-
uary 2026)

7  months  (since
September 2025)
External Expert

Table 3.1: Participant Summary

3.5 Data Analysis Methods

A qualitative data analysis approach was adopted for both phases of the research.

All interview questions were structured based on each participant’s role and cov-

ered PMBOK knowledge areas, Scrum practices, and Al integration. Interview

insights were summarised by role at the conclusion of each interview. The col-

lected data were then analysed through the lens of both the PMBOK framework

and Scrum methodology. PMBOK served as a structured reference for evaluating

the presence and effectiveness of knowledge areas, process groups, and standard

project management practices.

Concurrently, Scrum provided a framework for

examining agile practices, including sprint planning, backlog management, and it-

erative delivery. Given that the company operates in one-week sprints, particular
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attention was given to how tasks, roles, and responsibilities aligned with Scrum
ceremonies and artefacts.

The PMBOK-Scrum mapping approach applied in this study was informed by
existing research on integrating traditional and agile project management method-
ologies [41][42]. This dual-framework analysis facilitated the identification of gaps
between current practices and best-practice standards, forming the basis for the
development of the tailored project management process.

The Al strategy was subsequently developed to align with the project manage-
ment processes established in Phase 1. The implementation of both the Project
Management Process and the Al strategy is discussed in detail in the following

chapter.

3.6 Ethical Considerations

Upon entering into a formal agreement with the case company, access was granted
to all organisational data relevant to the research, under the condition that the
anonymity of both clients and team members would be maintained throughout.
All participants were informed of the purpose of the research and provided their
consent to participate prior to data collection. All conversations, observations,
and findings were recorded and stored solely for research purposes and will not be

disclosed publicly.
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3.7 Limitations of the Methodology

Although this study includes the initiation of Al implementation within the case
organisation, it does not evaluate post-implementation effectiveness using quanti-
tative performance measures such as time efficiency or productivity gains. This
is primarily due to the scope and time constraints of the research. Instead, the
effectiveness of the proposed Al integration is assessed through qualitative feed-
back obtained from key stakeholders within the organisation. While this provides
valuable insights into usability, perceived value, and organisational fit, it does not

allow for measurable validation of performance improvements.

3.8 Chapter Summary

This chapter introduced and discussed the research methodology in detail, covering
the research strategy, data collection methods, sampling approach, data analysis
methods, ethical considerations, and methodological limitations. The following
chapter presents the implementation of the project management process and Al

strategy within the context of the case company.



4 Implementation

4.1 Chapter Overview

This chapter presents the findings and outputs of both phases of the research.
The first phase covers the analysis of the case company’s existing project man-
agement processes and presents a set of improvement suggestions organised into
three tiers based on the level of disruption to current processes. The second phase
covers the Al integration strategy, including the identification of Al capabilities
mapped to the hybrid process, an evaluation of the existing project management
tool’s Al capabilities, a root cause analysis of the difficulties encountered, and the

implementation of Nydi, the organisation’s in-house Al-based teammate.

4.2 Project Management Process Analysis and
Improvements Based on PMBOK and Scrum

Drawing on prior research that maps PMBOK knowledge areas and processes
against Scrum practices [41][42], a structured analysis template was developed to
evaluate the case company’s existing project management processes. This template

was then applied using data collected throughout the research, including meet-
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ing observations, semi-structured interviews, focus group discussions, and ticket
analysis. The analysis captured perspectives from across the organisation, includ-
ing leadership, junior developers, and the UI designer, ensuring that the findings
reflected the full range of team experiences rather than a single organisational
viewpoint.

A full process analysis is provided in Appendix A. Table 4.1 presents a summary
of the identified areas for improvement, classified into three tiers based on the
level of organisational disruption each change would require, and further organised

under the five main project management phases.

e Tier 1 - Low Disruption: These improvements add structure around ex-
isting practices without significantly changing how work is currently done.
They can be introduced immediately with minimal impact on team work-

flows.

e Tier 2 - Moderate Disruption: These improvements require changes to
existing ways of working but do not affect team structure fundamentally. A
transition period and clear communication would be needed to implement

them effectively.

e Tier 3 - High Disruption: These improvements involve significant changes
to team structure, organisational culture, or long-standing practices. They
require careful planning, stakeholder buy-in, and a phased approach to im-

plementation.
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Table 4.1: Process Improvement Suggestions for the Hybrid Frame-

work

Suggestion Rationale Company’s Feed-
back

Initiation

Lower disruption

Introduce a project ini- Prevents work from starting with | High priority and

tiation checklist outlin- incomplete or unsigned require- needs to be imple-

ing the tasks required ments and provides a clear struc- | mented immediately.

to successfully initiate a ture for project initiation.

project.

Introduce an internal Ensures the development team This is now imple-

team kick-off. understands project goals before mented.

work begins.

Moderate disruption

Introduce a new section Reduces the risk of receiving ad High priority. It is

in the SRS describing hoc requests later in the process. important to include

the change management this. However, in-

process. stead of the SRS, it
could be added to
the proposal and the
proposal walkthrough
video.

Continued on next page
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Table 4.1 continued from previous page

Suggestion

Rationale

Company’s Feed-
back

Formalise a buffer for
small change requests in

contracts.

Prevents untracked effort from
accumulating due to small client

requests.

High priority. The
current process in-
cludes a standard
buffer but needs to
formalise the ap-

proach.

Higher disruption

Add lightweight risk iden-

tification at initiation.

Formalises informal risk assess-
ment already occurring at the

start of projects.

While this is impor-
tant, it is not a high
priority at the mo-

ment.

Planning

Lower disruption

Create a dedicated
change management

channel in Google Chat.

Prevents change requests from
being lost across multiple com-

munication channels.

This is now imple-

mented.

Document processes and
define communication

protocols.

Ensures processes and communi-

cation are handled consistently.

High priority and
should be imple-

mented immediately.

Continued on next page
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Table 4.1 continued from previous page

Suggestion

Rationale

Company’s Feed-
back

Establish a standard

for minimum require-
ments documentation and
make acceptance criteria

mandatory in all tickets.

Prevents developers from piec-
ing together requirements from
emails and other unofficial chan-
nels, and reduces defects caused

by missed scenarios.

High priority.

Moderate disruption

Reintroduce story point
estimation as a whole-

team practice.

Enables data-driven sprint capac-
ity planning and reduces over-
commitment. This also gives
more ownership to junior team

members.

High priority. Dis-
cussions have already
been held to imple-

ment this.

Activate velocity tracking

in ClickUp.

Replaces intuition-based capac-
ity planning with team-owned

metrics.

High priority. Dis-
cussions have already
been held to imple-

ment this.

Higher disruption

Continued on next page
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Table 4.1 continued from previous page

Suggestion

Rationale

Company’s Feed-
back

Consolidate grooming
into a single structured
process extending the
current approach of sep-
arate grooming by tech
leads and the project

manager.

Reduces ticket inconsistency and
keeps the team informed about

project direction.

High priority.

Expand sprint planning
participation to the full

team.

Builds team understanding of
sprint goals and distributes work-

load awareness.

Already planned,
but requires backlog

clean-up beforehand.

Protect a sprint capacity
buffer for internal work

during planning.

Ensures client commitments ac-
count for internal company activ-

ities.

Primarily needed
for lead capacity.
Considered medium

priority.

Execution

Lower disruption

Make ticket creation
mandatory for all de-

velopment work.

Prevents invisible effort and
handover issues when modules

change ownership.

This is extremely im-
portant to address
and will be imple-

mented.

Continued on next page
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Table 4.1 continued from previous page

Suggestion Rationale Company’s Feed-

back

Moderate disruption

Introduce a mid-sprint Improves internal quality checks, | This is already
developer handover ses- especially in the absence of a planned.
sion to review work com- | dedicated quality team.
pleteness.
Make sprint metrics visi- Builds ownership and helps ju- Important to im-
ble to the whole team. nior developers understand their plement. However,
contributions. estimation practices
should be established
first.
Higher disruption
Embed Scrum education Addresses the lack of understand- | Basic topics such as
in onboarding. ing of Scrum practices during estimation and Scrum
onboarding. ceremonies can be

added to the com-
pany Moodle, with
further improvements

over time.

Continued on next page
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Table 4.1 continued from previous page

Suggestion Rationale Company’s Feed-
back
Run a team-wide Scrum Ensures new processes are un- The company is will-
training initiative. derstood and adopted, while ing to fund certified
strengthening team cohesion. courses such as Cer-

tified Scrum Master
(CSM). Particularly

important for leads.

Shift to team-owned task | Reduces dependency on the This is very impor-

management (without project manager and builds team | tant and will be im-

direct PM task assign- accountability. plemented immedi-

ment). ately.

Introduce a workload Makes team member overload A valuable addition

visualisation dashboard. visible before it impacts delivery. | that can be imple-
mented.

Gradually transfer plan- Reduces reliance on a single indi- | This is a highly im-

ning and estimation re- vidual and builds long-term team | portant initiative.

sponsibilities to the team | capability. However, support-

ing processes must
be established before
transferring planning
and estimation re-
sponsibilities to the

team.

Continued on next page
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Table 4.1 continued from previous page

Suggestion Rationale Company’s Feed-

back

Monitoring and Controlling

Lower disruption

Define a standard defini- Reduces quality inconsistency High priority and can
tion of done. caused by informal standards. be initiated quickly.
Introduce a change re- Prevents untracked effort from This is very impor-
quest triaging process accumulating due to unassessed tant. Client commu-
before acceptance. changes. nication practices

must also be stan-

dardised to support

this.
Moderate disruption
Introduce a change log Makes the cost of accumulated Challenging due to
linked to cost tracking. small changes visible. strong client involve-
ment.

Add a cost tracking step Enables early detection of budget | Very important. Fi-
at each sprint review. deviations. nancial analysis can
be supported by an

external expert.

Continued on next page
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Table 4.1 continued from previous page

Suggestion

Rationale

Company’s Feed-
back

Include junior developers

in risk discussions.

Builds team-wide risk awareness

and reduces dependence on leads.

Can be considered
once a formal risk
management process

is in place.

Standardise security test-
ing requirements per

project type.

Addresses a recognised security

gap at a manageable effort level.

Necessary but cur-
rently challenging.
Could be initiated
internally by junior

team members.

Higher disruption

Transition procurement
and asset tracking to a

dedicated system.

Replaces Excel-based tracking
with a more reliable and au-

ditable solution.

Currently a low pri-
ority but could be
initiated internally by

junior team members.

Closing

Lower disruption

Introduce a release check-

list.

Ensures consistent quality checks

across all releases.

High priority and
can be implemented

immediately.

Moderate disruption

Continued on next page
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Table 4.1 continued from previous page

Suggestion

Rationale

Company’s Feed-
back

Define a minimum ca-
dence for sprint reviews

and retrospectives.

Introduces a structured forum
for feedback and continuous im-

provement.

Important to imple-
ment, preferably as
group sessions even
when automation is

considered.

Define a post-delivery
stakeholder engagement

process.

Transforms informal upselling
into a structured and consistent

activity.

Initial steps have
been taken through
Clutch reviews, which
provide a credible

foundation.

Note: Within each phase, suggestions are ordered from least to most dis-

ruptive. Implementation statuses are decided and feedback is gathered after

discussions with the company’s leadership team.

4.3 Implementation of the AI Strategy

Following the development of the project management process improvements, the Al strategy

development phase was initiated. The first step was to identify potential areas of automation

aligned with the new hybrid project management process, which combines elements of both

PMBOK and Scrum.
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4.3.1 Proposed Hybrid Project Management Process with

Al Agent Capabilities

Table 4.2 presents the key activities of the proposed hybrid project management process, inte-
grating standard practices from both PMBOK and Scrum, along with best practices identified
for the case company through the analysis presented in the previous section. The previously
introduced process improvements are also incorporated into this revised process.

For each phase, corresponding Al agent capabilities are identified.

Table 4.2: Proposed Hybrid Project Management Process with Al

Agent Capabilities

Key Activities AT Agent Capabilities

Initiation

Client discovery call and internal discus- Summarise discussions into a structured
sion between PM and tech team. project brief and generate meeting notes

based on templates.
Lead support (designer involvement for

branding projects) and client knowledge Support client knowledge transfer by guid-
transfer where required. ing clients through technical details or

product-related decisions when necessary.
Internal project kickoff meeting (new).

Proposal preparation and scope definition. | Draft proposals using collected informa-

tion and templates.

Rough cost estimation. Generate preliminary cost estimates using

historical project data.

Continued on next page
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Table 4.2 continued from previous page

Contract and NDA signing (usually sent

by clients).

Prepare and send project contracts based
on templates (human validation is cru-

cial).

SRS preparation, validation, walkthrough,

and client approval.

Assist in drafting SRS documents from

client inputs and templates.

Client credentials setup and sharing.

Due to the absence of a strong security
process, this should be handled by humans

at this stage.

Initial risk identification (new).

Identify early-stage risks based on similar

past projects.

Milestone and payment structure defini-

tion.

Automate quotation generation.

Initiation checklist validation before exe-

cution (new).

Validate completion of the initiation

checklist before project execution.

Planning

Continued on next page
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Table 4.2 continued from previous page

Gantt chart and milestone planning.

Backlog creation and prioritisation.

Backlog grooming with requirements and

technical details.

Define acceptance criteria and test scenar-

ios for all tickets (new).

Provide assistance in milestone planning

based on historical data.

Convert SRS into structured backlog items
with user stories, acceptance criteria, and

other technical details.

Create ClickUp tasks/stories automat-
ically from messages shared by leads in

Google Chat.

Identify dependencies and potential scope

risks in the backlog.

Recommend story and task prioritisation

adjustments.

Story point estimation by the full team

(new).

Facilitate story point estimation by engag-
ing team members, collecting story points,

and aggregating their inputs.

Sprint planning with full team participa-

tion (new).

Velocity setup and tracking (new).

Sprint goal definition and communicating

it clearly to the team (new).

Support the PM in finalising sprint scope

using historical velocity data.

Continued on next page
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Table 4.2 continued from previous page

Resource and capacity planning.

Internal capacity buffer for non-client

work (new).

Task assignment with team ownership for
managing task completion, without direct

calendar allocations. (new).

Assist in resource and capacity planning

based on current workload.

Google Calendar integration for meeting

visibility (new).

Milestone linking to payment terms.

Automate quotation generation and send-

ing to clients based on milestones.

Execution

Sprint execution with team self-managing

tasks (new).

Ensuring ticket updates by all team mem-

bers (new).

Recommend task prioritisation adjust-
ments based on workload and sprint

progress.

Enforce ticket lifecycle compliance through
automated monitoring and end-of-day

reminders.

Daily stand-up meetings (15 minutes).

Automate stand-up minute-taking and

distribute notes after each stand-up.

Blocker resolution sessions after stand-up.

Security checks during development (new).

Provide development support including

testing guidance and security checks.

Continued on next page
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Table 4.2 continued from previous page

PR review and lead approval.

Provide review support through initial
analysis (human validation remains impor-

tant).

Mid-sprint developer handover sessions

where completed work is reviewed (new).

Summarise feedback received in meet-
ings and share it with the team. Create
additional tasks, if necessary, with PM

approval.

Change request handling through a dedi-

cated channel (new).

Centralise and structure change requests
from multiple channels into actionable

tickets.

Team performance reviews (360-degree).

Support 360-degree performance reviews
through feedback collection, synthesis, and

delivery.

Monitoring and Controlling

Daily stand-up-based progress review.

Sprint metrics tracking (velocity, burn-

down, and WIP) (new).

Generate real-time sprint performance

insights and flag overdue tickets.

Provide daily aggregated project updates

based on team activity.

Continued on next page
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Table 4.2 continued from previous page

Change request triage and impact assess-

ment (new).

Workload and WIP limit monitoring

(new).

Detect delays, stagnation, and workflow

inefficiencies.

Analyse the impact of change requests on

cost and schedule and report to the PM.

Monitor WIP limits and alert when team

members are overloaded.

Risk register and technical debt manage-

ment (new).

Predict sprint risks using historical and
current trend data and recommend mitiga-

tion actions.

Quality checks (definition of done, PR

reviews, and listed test scenarios).

Provide guidance for quality checks using

scenario checklists and acceptance criteria.

Cost and invoice tracking at the end of

each sprint, with follow-ups as necessary

(new).

Generate summaries of cost impacts by
considering change requests and effort

spent.

Closing

Sprint review and client feedback collec-

tion.

Summarise sprint outcomes for client and

stakeholder reporting.

Summarise client feedback from the sprint
review. Create additional tasks, if neces-

sary, with PM approval.

Continued on next page
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Table 4.2 continued from previous page

Release checklist verification (new).
Acceptance and deployment.

Release notes preparation and distribu-

tion.

Validate release checklist completion.

Generate release notes automatically from

completed work items.

Invoicing upon milestone completion.

Trigger invoicing workflows automatically
upon milestone completion (human valida-

tion required).

Sprint retrospective meeting (new).

Collect and consolidate retrospective feed-

back from team members.

Analyse retrospective data to identify

recurring improvement areas.

User training and guidance document

delivery.

Annual Maintenance Contract (AMC)

sending.

Post-project stakeholder engagement and

upselling.

Generate user training and guidance docu-

mentation based on templates.

Automate AMC generation and sending at

project closure and renewal dates.

Recommend upselling opportunities based

on project data and client history.

Note: Key Activities include both current company practices and new activities

introduced by the hybrid process. Al Agent Capabilities describe where automa-

tion or Al assistance is proposed to support each phase.

In addition to the aforementioned AI capabilities, with the initiation of automation, it is

essential to establish AI usage guidelines and guardrails for the organisation.
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4.3.2 Analysis of AI Capabilities in the Current Project

Management Tool

As noted by the company’s Chief Executive Officer, ClickUp was selected as the organisation’s
project management tool partly due to its forward-looking design and Al capabilities. As dis-
cussed in the literature review, ClickUp can be classified as an Al-native project management
tool, with AT deeply embedded throughout the platform. The analysis therefore focused first on
understanding how ClickUp’s built-in agentic capabilities could be applied within the company’s
existing workflows.

The primary focus was ClickUp Brain’s Super Agents, built-in Al agents designed to function
as virtual team members. ClickUp offers two approaches to deploying these agents: selecting
a pre-built agent from a catalogue, such as the Project Manager Super Agent, or building a
custom agent from scratch with manual configuration. A natural language builder is available in
both cases, allowing users to describe their requirements conversationally and refine the agent’s
behaviour through an iterative dialogue.

Given the time constraints of the research, it was decided to work with the pre-built Project
Manager Super Agent rather than building a custom agent from scratch. Future work could
explore the potential of a fully customised agent configuration to better match the company’s
specific needs.

Discussions with the team revealed that resource planning is currently one of the most time-
consuming aspects of project management within the organisation. The agent was therefore
tested specifically on automating the resource planning workflow. Table 4.3 presents the results

of the testing sessions conducted between December 2025 and January 2026.



4.3 IMPLEMENTATION OF THE AI STRATEGY 71

Date

Duration

Outcome

Observations

Dec 23rd

“1h 20m

Failed

Resource access issues prevented the
agent from recognising project permis-
sions. When tested with real client
projects, several task lists were ignored.
Tasks were scheduled inefficiently, with
short tasks stretched unnecessarily across
multiple days.

Dec 30th

~1h

Failed

Team members were left unassigned de-
spite availability. Tasks were stretched
across days without reflecting actual ef-
fort. Cross-functional assignments were
avoided despite being permitted. Not all
project lists were considered.

Jan 9th

~1h 30m

Partially suc-
cessful

Step-by-step prompting improved perfor-
mance significantly. However, the agent
could not verify resource access to task
lists, excluded two team members due to
high task load, and missed one project list
due to priority filtering.

Jan 13th

“1h 45m

Successful

Assignments were completed and ap-
proved. Remaining issues included inabil-
ity to verify list access independently, oc-
casional inclusion of the dummy project,
schedule mix-ups between team members,
and instruction forgetting. Calendar as-
signments were finalised after multiple
prompt iterations.

Table 4.3: ClickUp Project Manager Super Agent Testing Results

The testing process surfaced three recurring issues with the company’s current project man-

agement practices that directly affected the agent’s ability to perform accurately:

e Tasks and user stories lack sufficient descriptions, meaning the agent cannot fully

understand the context of a requirement.

description at all.

Several tickets in the backlog contained no

e Tasks are not consistently closed on time, causing the agent to treat completed work
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as outstanding and re-assign it during resource planning.

e Priority levels are not set correctly across tickets, preventing the agent from iden-

tifying and acting on the most important work first.

These findings reinforced a central premise of this research: that a well-defined and consistently
followed project management process must be in place before Al agents can be integrated effec-
tively. An agent is only as reliable as the data it operates on, and where that data is incomplete,
inconsistent, or poorly maintained, the agent’s outputs will reflect those same deficiencies. This
observation directly informed the decision to prioritise project management process development

before advancing the Al integration strategy.

Root Cause Analysis of Difficulties in AI Agent Integration

To understand the underlying causes of the difficulties encountered during the ClickUp agent
testing phase, a root cause analysis was conducted using the fishbone technique. Identifying
these root causes is important not only for addressing the immediate integration challenges but
also for preventing similar issues from arising in the future.

The fishbone diagram presented in Figure 4.1 illustrates the root causes identified through

this analysis.
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Root Cause Analysis for AI Integration Challenges
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context over time
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story estimation

BuiBuajjeyo
S1 UOIEDOJ|E 9DINOSAI
4103 uoneBazul yusbe Ty

~——Lack of a maintained backlog —

Planned leave data is not
accessible to the agent

Priorities are decided weekly by
~—— the Project Manager without
formal prioritisation

The team lacks understanding
of why this is important

Not all ticket priorities Ticket estimations No formal record of
are defined in the are missing team availability
backlog

Figure 4.1: Root Cause Analysis for Al Integration Challenges

The analysis identified three principal root causes:

¢ Micromanagement and poor ticket hygiene: The team’s ticket updating practices
are inconsistent, partly as a result of long-standing micromanagement practices within
the organisation. Tasks are frequently added directly to team members’ calendars by the
project manager, which discourages self-management and reduces the team’s ownership
of ticket maintenance. As a result, tickets are often left incomplete, undescribed, or open

after completion.

e Focus on task completion over process discipline: The team tends to prioritise
completing immediate tasks over maintaining the process structures, such as documen-
tation, estimation, and backlog management, that benefit the organisation in the longer
term. Issues are frequently resolved through ad hoc workarounds rather than through

systematic process improvements, leaving underlying inefficiencies unresolved.

e Tool complexity: While ClickUp offers a comprehensive range of features, its complexity
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has made it difficult for the team to follow consistent ticket practices. Rather than main-
taining a single, well-organised backlog which is the recommended approach for effective
sprint prioritisation, the team has developed informal workarounds that further fragment

the data the agent relies on.

4.3.3 Evaluation of ClickUp’s Agentic Capabilities and Con-

sideration of Alternative Approaches

While ClickUp was originally selected for its all-in-one and forward-looking design, interviews
with team members revealed a notable divide in experience. Those in management roles often
reported consistent difficulties with task creation and management, while junior developers found
the tool straightforward to use in their day-to-day work. This suggests that ClickUp’s complexity
affects those responsible for maintaining the project management data that the agent depends
on.

The researcher also observed that ClickUp’s learning curve is steeper than that of comparable
tools such as Jira. Beyond the scope of this research, the organisation should consider evaluating
alternative project management tools to identify a platform that better balances the needs of
both management and development roles.

Regarding ClickUp’s agentic capabilities specifically, the testing phase demonstrated that the
Project Manager Super Agent can perform well on tasks such as resource allocation when the
underlying ticket data is accurate and well maintained. The agent’s transparency is a notable
strength. Every step of its decision-making process is explained, making it easier to identify
where errors occur. However, a significant technical limitation observed during testing was that
the agent periodically forgets previously given instructions, requiring repeated input and causing
unnecessary rework. Additionally, because the agent is a closed platform with no direct access
to its underlying implementation, diagnosing unexpected behaviour was difficult.

Taking into account the availability of open frameworks for building custom agents, the
company’s level of technical expertise, and the need for a fully customisable solution that can be
tailored precisely to the organisation’s processes, it was decided to implement an in-house agent

solution rather than continuing with ClickUp’s built-in agent. This decision is discussed further
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in the following section.

4.3.4 Implementation of "Nydi" as an AI-Based Teammate

Based on the Al integration strategy developed in this research, the company proceeded with
the implementation of an in-house Al agent named Nydi. Nydi is designed to function as an
Al-based teammate available on G-Chat, which is the main communication channel of the team,
automating selected project management workflows to reduce manual effort and improve process
consistency. The technical implementation was led by the company’s development team, with
the automation flows and requirements defined based on the findings of this research. The

implemented flows are intended for ongoing use within the organisation.

Technology Selection

Windmill, an open-source workflow engine and developer platform, was selected as the founda-
tion for this implementation. It supports the building of comprehensive internal tools and also
provides a built-in AT agent solution that can be configured through a low-code approach [65].

Windmill was selected for the following reasons:

¢ Extensive and convenient integration capabilities: Windmill supports over 200
integrations, including tools already in use within the company such as ClickUp, Outline,

AWS, Bitbucket, and G-Suite [65].

e Unified development environment: Coding, building, deploying, integrating external
tools, and managing logs can all be performed within a single platform, eliminating the

need for multiple separate tools during development.

Implementation Attempt 1

The team tried using the AI Agent of Windmill by simply providing configurations to it to build
the custom agent. However, even though initially it was successful, it was noted that when other

components such as the LLM model used by the agent gets updates, the tool malfunctions in
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some occassions. Therefore it was decided to code an agent within WindMill by primarily using

it as a development platform and for supporting new integrations.

Implementation Attempt 2

For implementation Attempt 2, an agent was coded using Python by using LangGraph as the
agent framework and Gemini 3 flash as the LLM model, currently the latest version of Gemini.
This reduces the dependency on Windmill and issues that may occur due to its internal bugs.

For this implementation,

e LangGraph was used as the agent framework especially due to its wide use in the field

and additionally the choice is supported by literature review [54].

¢ Google Gemini was selected as the underlying language model for the agent. As dis-
cussed in the literature review, Gemini demonstrates strengths in contextual understand-
ing and accuracy [58]. The company also holds premium access to Gemini, enabling full

utilisation of its capabilities without additional licensing constraints.

The architecture of the solution is discussed in the next section.

Agentic Solution Architecture

The architecture of the agentic solution is illustrated in Figure 4.2.
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Figure 4.2: Nydi Agent Architecture and Execution Flow

Nydi is accessible to all team members through the company’s Google Chat workspace,
where it can be used in direct messages or added to shared spaces. In spaces, team members can
interact with the agent by mentioning it using @Nydi. The agent is implemented as a Google
Chat App within Google Cloud, making it available across the team’s existing communication
environment. The application is connected to Windmill via HTTP endpoints, through which
the agent’s execution flow is managed. Outline, an open-source knowledge management tool,
is integrated as the agent’s knowledge base, and conversation history is stored and managed in
AWS S3.

When a user sends a message to Nydi, the message is routed to Windmill via the HTTP
endpoint, triggering the agent execution flow. An automatic acknowledgement response, "Hi
<username>! Got it. Let me check on that.", is sent immediately to the Google Chat space
while the execution flow continues in parallel.

The execution flow involves two decision points:

1. Does this action require access to past conversations? For example, if a team
member asks for updates from earlier in the day, the agent retrieves the relevant conver-
sation history from AWS S3. If no historical context is needed, the flow proceeds to the

next decision point.
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2. Does this action require access to integrated tools? For example, if a team member
requests information about a specific project, the agent queries the Outline knowledge base
to retrieve the relevant data. If no external tool access is required, the agent generates a

response directly from the language model.

Once the response is generated, it is delivered to the same Google Chat space via the Google

Chat API.

Knowledge Base Design and Maintenance

The approach to knowledge base maintenance is noteworthy, as it enables non-technical team
members to expand the agent’s capabilities without requiring developer involvement. The knowl-
edge base is maintained in Outline, the documentation tool already used by the company.

A central document titled "Knowledge Hub" serves as the index for all knowledge accessible
to the agent. Each entry in this document contains the document title, its unique identifier, and
a context description that helps the agent determine when and how to access it. An example of
this structure is presented in Figure 4.3.

Knowledge Hub

You 4 mir

Use this information in the table below to lookup pages using the "lookupKnowledge” tool.

Title Description

Team Directory Us 0 identify and update team details. If you need to message a team member use the space and the
tool.

Project 0 Use this to answer questions related to Projects, their type and about stakeholders/clients
Directory

External Folks a b1-79ba-4710-a195- This document captures the external members related to Tetranyde
e9806e

Figure 4.3: Knowledge Hub Structure

New information can be added to the knowledge base in three steps:
1. Create a new document in Outline with the relevant information.

2. Retrieve the unique identifier of the document.
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3. Add a record to the Knowledge Hub document with the document name, identifier, and

context description.

This design ensures that the knowledge base can grow incrementally as the organisation’s

needs evolve, without placing the burden of maintenance on technical team members.

4.3.5 Currently Implemented Functionality

Among the process gaps identified during the evaluation phase, two areas were consistently
highlighted across interviews and discussions as particularly important: resource and capacity
planning, and daily team updates management. It was decided to prioritise the automation of
daily updates management in the initial implementation phase. Resource and capacity planning
was deferred to a later phase, given the complexity observed during the ClickUp agent testing
and the greater effort required to implement it reliably.

Another area of functionality, knowledge management and communication support was also
implemented, given the importance of maintaining an accessible knowledge base for the agent

and the practical value of automated communication support for a fully distributed team.

Daily Updates Management Automation

Team members share their daily updates by mentioning Nydi in the team’s Google Chat workspace,
which captures and stores the information throughout the day. At any point, typically at the
end of the day, the project manager or senior management can interact with Nydi to retrieve
a consolidated summary of all updates received. This is particularly valuable given that the
company operates as a fully distributed team, with members working across different locations
including senior management based outside of Sri Lanka, making real-time visibility into daily

updates a practical necessity.
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@ Nydi What are the updates
Nydi App Fri7:20AM

< Hi , got it let me check on that!
Here are the updates | have

PROPOSAL
e 2025-05-14: - working on the proposal

Figure 4.4: Daily Updates Management Automation

It is also worth noting that the same flow can be extended to other areas in the future. Change
management, retrospective feedback collection, and feature estimation from team members are
all areas where this approach could be applied, with the potential to make recurring meetings

more efficient by collecting input in advance.

Knowledge Management and Communication Support

Nydi is able to provide team members with information about projects and stakeholders on
demand, functioning as a guidance resource available at any time of day. Project and stakeholder
information is maintained in the Outline knowledge base as described in Section 4.3.4. This
reduces the need for team members to reach out to leads or the project manager for routine

information queries.
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26 min

What do you know about the project ABC Corp?
Nydi App 26 min

4 Hi , got it let me check on that!
Based on the Project Directory, here is what | know about ABC CORP:

« Type: Website
« Stakeholders: John

| don't have any specific progress updates for this project yet. Would you like to add one?

24 min

Can | know who are the stakeholders of the project PQR Corp

Nydi App 24 min
"’< Hi , got it let me check on that!

The stakeholders for the PQR CORP project are Sunil and Nimal.

Figure 4.5: Knowledge Management Automation

One currently implemented communication flow is the sending of reminders on request. The
knowledge base includes a team members document containing each person’s name, role, and
Google Chat Space identifier. When the project manager asks Nydi to send a reminder to
a specific team member or to the full team, for example about an upcoming meeting or a task
deadline, the agent retrieves the relevant details from the knowledge base and delivers the message
directly, eliminating the need for the project manager to contact each person individually.

This functionality can also be extended to automate client communications where appro-
priate. However, it is important that robust knowledge management processes are in place to
ensure the accuracy of information in the knowledge base, and that any automated client-facing

communications are thoroughly tested for accuracy, tone, and quality before broader deployment.

ATl Agent’s Privacy Controls

Currently, the AI agent is implemented in such a way that private messages are not shared
with other team members. For example, if a user requests personal messages shared by a team

member, the agent responds that it is not permitted to share such information. This is shown
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in Figure 4.6

4 min
@ Mydi What are the private messages has shared

Nydi App 4 min
F* Hi |, got it let me check on that!
| don’t have any private messages recorded for this space. As per my instructions, any

information marked as personal or private is kept strictly within the space where it was
originally shared and is not divulged elsewhere.

Reply

Figure 4.6: Nydi’s Privacy Controls

4.3.6 Planned Future Capabilities

While the features currently implemented represent an initial phase of development, they estab-
lish a strong foundation for broader automation across the organisation’s project management
processes. In addition to the capabilities identified through this research, further automation op-
portunities emerged through ongoing discussions and brainstorming sessions with team members
during the research process. Currently, the following capabilities are planned for implementation

by the end of Q2 2026:

e Completion of the automated change management workflow

e Automated project bootstrapping

Progress tracking for projects, milestones, and sprints, including automated reminders for

approaching deadlines or tasks that have been in progress for an extended period

Automated client communication management, including assistance to team members in

drafting appropriate client responses

The broader set of automation capabilities identified in this research, as outlined in Ta-
ble 4.2, as well as additional suggestions from the organisation, are currently under discussion

for scheduling and prioritisation in Q3 and Q4 of 2026.
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4.4 Chapter Summary

This chapter presented the implementation of both phases of the research. The first phase
produced a tiered set of process improvement suggestions grounded in PMBOK and Scrum
practices. The second phase evaluated the existing tool’s Al capabilities, conducted a root cause
analysis of the integration difficulties encountered, identified Al automation capabilities for the
new project management process, and documented the development and initial implementation
of Nydi, the case company’s in-house AI agent. The following chapter discusses the findings

across both phases in relation to the five research questions of this study.



5 Discussion and Results

5.1 Chapter Overview

This chapter discusses the findings of the research in relation to the five research questions.
Each research question is discussed in turn. RQ1 and RQ2 are addressed through the literature
review findings, while RQ3 and RQ4 draw on the empirical findings from the implementation
phase. RQb presents the findings from the structured feedback sessions conducted with the case

company’s team and leadership.

5.2 Analysis of Results in Relation to the Research

Questions

In this section, the results of the research are discussed based on the research questions that this
study aimed to answer. The results provide answers to the research questions and also confirm

the validity of the research.

5.2.1 Software Development and Project Management

Evolution

RQ1 - How has software development evolved over the past decade, and has project

management kept pace with these changes?
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RQ1 explores how software development has evolved over the past decade and whether
project management has kept pace. The literature reviewed in Chapter 2 reveals that both
fields have evolved in a similar direction, away from rigid, plan-driven approaches towards more
flexible, iterative, and Al driven methods, but not at the same pace.

In software development, the adoption of Agile, DevOps, DevSecOps, and Al-assisted prac-
tices has progressed rapidly. Al integration in particular has moved at a remarkable speed, with
GitHub Copilot scaling to over 20 million users by 2025 and 84% of developers using or planning
to use Al tools. Developers have already moved through initial enthusiasm to a phase of critical
reflection, with positive sentiment dropping to 60% in 2025 and only 3% reporting high trust in
AT outputs [10].

Project management has followed a similar directional shift but consistently lags behind.
While organisational AT usage has increased from 36% to 70% in two years, only 20% of project
managers report having strong practical AT skills [20]. The COVID-19 pandemic further compli-
cated this by shifting project management from in-person coordination to managing distributed
teams, a challenge that existing frameworks were not initially designed to handle.

In answer to RQ1, software development has evolved at a faster pace than project man-
agement, particularly in Al adoption. This gap is directly relevant to the case company, which
operates in a fast-moving software environment and faces the challenge of integrating Al into

project management practices that are not yet fully defined or consistently followed.

5.2.2 Project Management Methodologies and Their Appli-
cability

RQ2 - How are project management methodologies currently applied in software
development organisations, and what are the strengths and limitations of these
approaches in fast-paced environments?

RQ2’s objective is to understand how project management methodologies are currently ap-
plied in software development organisations and what their strengths and limitations are. This
question was also addressed through the literature review in Chapter 2. The literature shows that

project management methodologies vary widely across organisations and industries, ranging from
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structured traditional frameworks such as PMBOK and PRINCE2 to flexible agile approaches
such as Scrum and SAFe. Each approach carries distinct strengths and limitations. PMBOK
provides comprehensive coverage of all major project management process areas through its ten
knowledge areas, but places the majority of responsibility on the project manager and can be
overly detailed in practice. Scrum offers iterative flexibility and team ownership but does not
fully address areas such as risk, cost, and procurement management [42].

The literature also shows a clear and growing trend towards hybrid approaches that combine
elements of both traditions. Research by Rosenberger and Tick [41] and Fitsilis [42] both demon-
strate that PMBOK and Scrum are more complementary than conflicting, with agile practices
making a valuable contribution to PMBOK’s process goals. However, both studies identify the
absence of empirical validation in real organisational settings as a significant gap.

These findings directly informed the methodology selection for this research. PMBOK was
selected over PRINCE2 as the representative traditional framework due to its greater flexibility,
larger number of tools and techniques, and comprehensive process coverage. Scrum was selected
as the representative agile framework because the case company already follows some Scrum
practices and its team size and project complexity are well suited to Scrum without requiring
a scaling framework. The combination of these two methodologies provided the theoretical
foundation for the hybrid project management process developed in this study, addressing the
empirical gap identified in the literature by applying and validating this combined approach

within a real organisational context.

5.2.3 Design and Validation of a Hybrid Project Manage-

ment Process

RQ3 - How can a tailored hybrid project management process, integrating Ag-
ile/Scrum and PMBOK methodologies, be designed and validated to address incon-
sistent project management practices in an IT company?

RQ3 explores understanding how a tailored hybrid project management process, integrating
Agile/Scrum and PMBOK methodologies, can be designed and validated to address inconsistent

project management practices in the case company. This question was addressed through the
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empirical phase of the research, combining participant observation, semi-structured interviews,
focus group discussions, and ticket analysis to understand the company’s current practices and
inform the design of a new project management process. The proposed process was subsequently

reviewed in a formal validation session with the company’s leadership team.

Key Findings from the Process Analysis

The process analysis, drawing on data collected through participant observation, semi-structured
interviews, focus group discussions, and ticket analysis, revealed a consistent pattern across
all five project management phases. While the company follows some Scrum practices and
has established informal ways of working that function reasonably well at a surface level, the
analysis identified a significant absence of structured processes, documentation standards, and
shared team ownership across the project lifecycle. Many challenges such as inconsistent ticket
practices, unclear requirements, and ad hoc change management, were not isolated issues but
symptoms of the same underlying problem: that processes had evolved reactively rather than
being deliberately designed. A full account of the findings is provided in Appendix A, and the

resulting process improvement suggestions are presented in Table 4.1 in Chapter 4.

Validation of the Hybrid Process

The proposed process improvements were reviewed in a formal session attended by the Chief
Executive Officer, the Project Manager, and the technical leads. The overall response was
strongly positive and many of the suggestions had emerged collaboratively through the research
process itself through brainstorming sessions, interviews, and discussions with the team. The
validation session confirmed the leadership team’s commitment to implementing them. At the
time of writing, the majority of the suggested improvements are either already being implemented
or formally planned for implementation, which can be considered a direct and tangible outcome of
this research. This is consistent with the action research approach adopted in this study, where
the researcher worked directly within the organisation to identify challenges and co-develop
solutions rather than imposing an externally derived structure.

The leadership team also validated that the combined use of PMBOK and Scrum as an
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analytical framework is effective for evaluating company processes and developing formal process
guidelines, confirming both the process analysis approach and the resulting process suggestions.

In addition, the feedback naturally reflected the tiered classification used in the improvement
suggestions. Lower disruption changes were largely accepted for immediate implementation,
while higher disruption changes were acknowledged as important but requiring more careful
planning and team buy-in.

A significant observation was raised by the Chief Executive Officer, who noted that Agile’s
story point estimation does not always translate well to client-facing projects where clients expect
time-based milestones. This highlights the value of complementing Scrum’s estimation approach
with traditional structured milestone and cost management practices, addressing both internal

sprint velocity tracking and external client expectations simultaneously.

Reflection

The hybrid process therefore provides the answer to RQ3. By grounding the design in both
the theoretical literature, drawing on the complementary strengths of PMBOK and Scrum as
established by Rosenberger and Tick [41] and Fitsilis [42] and the empirical findings from the case
company, the process addresses the specific gaps and inconsistencies identified while remaining

practical and implementable within the organisation’s existing context.

5.2.4 Al Integration in Project Management

RQ4 - How can Al tools and techniques be systematically integrated into the phases
of the hybrid project management process to enhance planning, execution, and
decision-making in an IT company?

This research question explored how Al tools and techniques can be systematically integrated
into the phases of a hybrid project management process to enhance planning, execution, and
decision-making. It was addressed through a combination of a literature review, evaluation of
the company’s existing project management tool, practical testing of its Al capabilities, mapping
of potential Al functionalities to the newly initiated process (RQ3), and the implementation of

an in-house Al agent named Nydi.
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Findings from the AI Tool Evaluation

The evaluation of ClickUp’s built-in Project Manager Super Agent provided a practical under-
standing of what Al integration in project management looks like in a real organisational context.
The testing sessions, conducted between December 2025 and January 2026, revealed that while
the agent was capable of performing resource allocation tasks under the right conditions, its
effectiveness was directly dependent on the quality and consistency of the underlying project
management data. Tickets without descriptions, tasks left open after completion, and incorrect
priority settings all caused the agent to produce inaccurate or incomplete outputs.

This finding validated the core idea of this research, that a well-defined and consistently
followed project management process must be in place before Al agents can be integrated effec-
tively. The root cause analysis conducted following the testing phase further confirmed that the
process issues identified by the agent, such as poor ticket hygiene, micromanagement practices,
and tool complexity, were not simply technical problems with the agent but organisational and
cultural ones that no AI tool can resolve on its own.

The evaluation also revealed practical limitations of closed Al agent solutions. The agent
periodically forgot previously given instructions, could not independently verify resource access
to task lists, and offered no visibility into its underlying implementation, making it difficult to
diagnose unexpected behaviour. These limitations informed the decision to develop a custom

in-house agent solution rather than continuing with ClickUp’s built-in agent.

The AI Integration Strategy

Based on the literature review, the tool evaluation findings, and interviews conducted within
the organisation, a systematic Al integration strategy was developed and mapped to all five
phases of the hybrid project management process. The proposed Al agent capabilities, presented
in Table 4.2 in Chapter 4, cover the full project lifecycle from initiation through to closing,
identifying specific automation opportunities in a wide variety of areas, and the significance of
this is that this strategy is developed to match the ideal project management process for this
company.

The decision to map Al capabilities to all five phases ensures that the Al strategy is com-
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prehensive and aligned with the full scope of the hybrid process, rather than addressing only the
most visible or immediately urgent pain points. This also provides the organisation with a clear
roadmap for progressive automation as the process matures and team capability grows.

The in-house implementation of Nydi represents the first practical step in executing this
strategy. Built using Python, LangGraph and Google Gemini, and deployed through Windmill
as the workflow engine, Nydi is currently automating daily updates management and knowledge

management workflows within the organisation.

Validation of the AI Integration Strategy

The Al integration strategy and the proposed automation capabilities were reviewed as part of
a formal validation session attended by the Chief Executive Officer, the Project Manager, and
the technical leads. The response was strongly positive, and the leadership team specifically
noted that defining AI agent capabilities across all five phases of the project management cycle
provided a comprehensive view that they had not previously developed for their own roadmap
for Nydi.

The leadership team expressed that the automation capabilities identified in this research
have the potential to bring Nydi to a commercial level in the future, representing a contribution
that extends beyond the immediate research context. Some of the suggested capabilities are
already being automated, most notably the change management workflow. The broader set of
capabilities outlined in Table 4.2 is currently under discussion for scheduling and prioritisation

in Q3 and Q4 of 2026.

Reflection

The Al integration strategy therefore provides the answer to RQ4. Based on both the theoretical
literature on agentic Al and practical evaluation within the case company, and by mapping
automation capabilities systematically to all phases of the hybrid process, the research provides
both an immediate implementation foundation and a longer-term roadmap for Al-driven project

management automation in small software organisations.
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5.2.5 Anticipated Impact of the Al-Integrated Hybrid Project

Management Process

RQ5 - What are the anticipated impacts of an Al-integrated hybrid project manage-
ment process on software development, quality assurance, and delivery outcomes,
as perceived by the team members and senior management of the case company?
RQ5 explored what the anticipated impacts of an Al-integrated hybrid project management
process are on software development, quality assurance, and delivery outcomes, as perceived
by the team members and senior management of the case company. To address this question,
a group discussion was conducted with the leadership team. Due to time constraints and the
current workload of junior team members, their perspectives could not be gathered through a
dedicated formal session. However, this question was explored during the individual interviews

conducted earlier in the research, and their views are incorporated into the findings below.

Leadership Perspective on Anticipated Impact

The consolidated feedback from the leadership team was strongly positive. With the implemen-
tation of Nydi already underway, the leadership team expressed that an Al-integrated hybrid
project management process is anticipated to have a meaningful positive impact on software
development practices, quality assurance, and delivery outcomes. The change management au-
tomation already in place was mentioned as an early example of how Al integration can reduce
manual effort and improve information flow across the team.

However, the leadership team also acknowledged that Al integration is not always inherently
beneficial. As evidenced by the ClickUp testing conducted during the research, integrating Al
into an inconsistent or poorly defined process does not improve efficiency. Instead, it can reduce
efficiency by introducing additional complexity without addressing the underlying issues. This
feedback further validated the sequencing approach adopted in this research. The process should

be in place first before Al is integrated.



5.2 ANALYSIS OF RESULTS IN RELATION TO THE RESEARCH
QUESTIONS 92

Junior Team Member Perspectives on Anticipated Impact

Junior team members expressed cautious but generally positive views about Al integration, with
some important concerns. While they recognised the potential benefits of a more structured pro-
cess and Al-assisted support, they expressed discomfort with the prospect of a fully automated
project management environment. In particular, they highlighted that human interaction is
important to them, especially given that the team works fully remotely. Automating all commu-
nications and routing them through an Al agent was seen as potentially isolating, with negative
implications for team morale. This finding highlights the importance of team perspectives in
AT adoption decisions and supports the study’s emphasis on involving the entire team in both

process design and Al integration.

The Importance of Human Validation

A consistent finding across both the leadership and junior team member perspectives was the
critical importance of human validation in an Al-integrated process. Neither group expressed a
desire for full automation. The leadership team emphasised that human validation is essential for
ensuring the accuracy and appropriateness of Al-generated outputs, particularly in client-facing
contexts such as communication management and change request handling. The balance between
automation and human judgement was identified as the key factor in making the process both

efficient and reliable.

Reflection

The findings presented above provide an initial and qualitative answer to RQ5, capturing the
anticipated rather than actual impacts of the Al-integrated hybrid process. It is worth ac-
knowledging that this question can be more definitively answered through observation of the
real impact of the process and Al integration on software development, quality assurance, and
delivery outcomes over time. This represents a direction for future research, as discussed in the

following conclusion chapter.



5.3 CHAPTER SUMMARY 93

5.3 Chapter Summary

This chapter discussed the findings of the research in relation to all five research questions. RQ1
and RQ2 were addressed through the literature review, confirming the gap between software
development and project management evolution and establishing the theoretical basis for the
hybrid process. RQ3 and RQ4 were addressed through the empirical findings, with the hybrid
process and Al integration strategy both validated positively by the leadership team. RQ5
captured broadly positive anticipated impacts from both the leadership and junior team members,
with a shared emphasis on the importance of human validation and avoiding over-automation.

The following chapter presents the conclusion of the thesis.



6 Conclusion

6.1 Chapter Overview

This chapter presents the synthesis of the research findings in relation to the research objectives.
It summarises the overall study, reflects on each research objective, and outlines the key contri-
butions of the research. The chapter also discusses the limitations of the study, future research

directions, and concludes with key learnings from the case organisation.

6.2 Summary of the Research

This research was conducted in partnership with Tetranyde Pvt Ltd, a software startup based
in Sri Lanka, following a pragmatist research philosophy and an action research strategy. The
study was structured into two phases. The first phase focused on analysing the case company’s
existing project management practices and developing a tailored hybrid project management
process grounded in PMBOK knowledge areas and Scrum practices. The second phase focused
on developing an Al integration strategy for the company on top of the updated hybrid project
management process. This included identifying automation capabilities for the new process
across the five project management phases defined by PMI, evaluating existing tools for their
automation capabilities, and implementing an in-house Al agent named Nydi.

Data was collected through a combination of participant observation, semi-structured in-
terviews, focus group discussions, and ticket analysis. Participants were selected to represent

different roles as well as seniority levels.
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6.3 Reflection on the Research Objectives

In Table 6.1, the research objectives presented in Chapter 1 are listed along with reflections on

how they were achieved.

ID

Table 6.1: Reflection on Research Objectives

Objective

Reflection

RO1

RO2

RO3

To analyse how software development
practices have evolved over the past
decade and evaluate whether project
management methodologies have kept
pace with these changes, with particu-

lar attention to the growing role of Al

To examine how project management
methodologies are currently applied
in software development organisations
and identify the strengths and limita-
tions of these approaches in fast-paced

environments.

To identify and analyse the root causes
of project management challenges faced
by the case company by examining its
processes and team perspectives, map-
ping current practices against PMBOK

and Scrum principles to identify gaps.

The findings confirm a clear divergence in
evolution speed, with software development
advancing more rapidly than project man-

agement, particularly in Al adoption.

Hybrid approaches are widely used but in-
consistently applied. The study confirms
that Agile and traditional methods are
complementary and also provided the foun-
dation for the process analysis framework,
which evaluates company processes using a

combined PMBOK and Scrum approach.

The issues were traced back to the absence
of intentionally designed processes, leading
to reactive and inconsistent project man-

agement practices.
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ID

Objective

Reflection

RO4

RO5

RO6

To design a tailored hybrid project
management process that integrates
Agile/Scrum and PMBOK methodolo-
gies, grounded in both theoretical lit-
erature and empirical findings from the
case company, and validate it through
review by team members and senior

management.

To evaluate existing and new Al tools
and develop a systematic Al integra-
tion strategy that embeds appropriate
tools and agentic solutions into the
phases of the hybrid project manage-
ment process to enhance planning, exe-
cution, and decision-making, while ap-
plying the fishbone technique to trace
AT integration challenges back to their

underlying causes.

To evaluate the anticipated impacts of
the Al-integrated project management
process on software development, qual-
ity assurance, and delivery outcomes as
perceived by the case company’s team

and leadership.

A validated hybrid process was developed
and accepted by leadership, with several
improvements already being implemented

in practice.

Al effectiveness was found to depend
strongly on process maturity and data qual-
ity. This validated a core idea presented in
the research: that an appropriate process
must be in place to implement an Al strat-
egy effectively. The root causes of Al in-
tegration challenges were largely related to
process issues and limitations in the current
tool, which also guided the development of

the in-house Al agent, Nydi.

Stakeholders anticipate improved efficiency
and coordination but emphasise the contin-
ued importance of human oversight, human

interaction, and balanced automation.
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6.4 Key Research Contributions

This study makes three primary contributions to existing research. Each contribution is moti-
vated by limitations identified in the literature review (Chapter 2), where relevant research gaps

were observed.

Contribution 1: Empirical validation of hybrid PMBOK-Scrum frame-

works

Although PMBOK and Scrum have been widely compared in theory, limited empirical work
exists on how a combined approach can be applied in real organisational settings to design and
validate a hybrid framework [41][42].

This research contributes by empirically validating that PMBOK and Scrum are comple-
mentary rather than contradictory. A structured process analysis was developed using PMBOK
and Scrum and applied within the case company, enabling a comprehensive understanding of
both the overall project management process and the Scrum practices in use. This analysis
framework can be reused by future researchers and practitioners to evaluate and design hybrid

project management approaches.

Contribution 2: Real-world application of agentic Al in project man-

agement

While research on agentic Al in project management is emerging, most existing studies rely on
simulated or theoretical environments, limiting their practical applicability.

This study contributes by implementing and evaluating Al integration within a real startup
environment, using actual project data, workflows, and team insights. The findings demonstrate
the practical feasibility and organisational value of AI integration in live project management

settings, thereby strengthening the external validity of existing theoretical research.
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Contribution 3: Integrated approach to project management process

design and Al strategy development

The literature often treats project management process design and Al strategy development as
separate research areas, despite their strong interdependence.

This study addresses this limitation by treating process design and Al integration as se-
quential and interdependent stages. It demonstrates that a well-defined and stable project man-
agement process is a prerequisite for effective Al integration. This is a key contribution of the
research, as it provides a structured approach that organisations can follow to improve Al adop-
tion in project management. In addition, the proposed Al integration strategy and automation
capabilities provide practical guidance for organisations seeking to embed Al into their project

management processes.

6.5 Limitations of the Research

The main limitation of this research is the lack of post-implementation effectiveness evaluation
due to scope and time constraints, as the proposed hybrid project management process and Al

automations are currently being implemented. Therefore;

¢ Quantitative performance measures such as time efficiency and productiv-
ity gains are not assessed in this study. The effectiveness of the proposed hybrid
project management process and Al integration strategy is evaluated through qualitative
feedback received from key stakeholders within the organisation. If a comprehensive post-
implementation evaluation were conducted, RQ5 concerning the anticipated impact of an
Al-integrated hybrid project management process on software development, quality, and

delivery could be assessed in quantitative terms.

e The research is conducted within a small company of 10-15 team members.
The applicability of the proposed methodology in medium and large organisations has not

yet been evaluated.

However, these limitations inform the future research directions discussed in the next section.
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6.6 Future Directions of the Research

Deriving from the limitations discussed above, the main and immediate future direction of this re-
search is to implement all components of the proposed project management process and evaluate
their outcomes. Furthermore, the Al capabilities identified in this study should be implemented
through the AI agent Nydi, followed by a comprehensive post-implementation evaluation com-
bining both quantitative and qualitative methods.

An interesting future research direction would be to explore how Al is adopted within the
organisation over time, particularly whether concerns emerge after the initial adoption phase has
stabilised, as suggested by recent industry trends in developer adoption.

In addition, the impact of Al-driven project management on other components such as

software development, quality, and delivery can be quantitatively assessed in future studies.

6.7 Learnings from the Company

The main learning that can be drawn from Tetranyde Pvt Ltd is their forward-thinking atti-
tude and adaptability, as well as their willingness to embrace significant change. The company
demonstrates a clear interest and commitment to continuous development and does not hesitate
to take on challenges. Furthermore, feedback from all stakeholders is consistently welcomed and
respected within the organisation.

The company actively seeks to improve and grow, and all feedback provided through this
research was treated with the same level of attention and consideration from the beginning to

the end of the project.

6.8 Chapter Summary

This chapter presents the conclusion of the research. The thesis has examined the design and
evaluation of a hybrid project management process, developed using PMBOK and Scrum prin-
ciples and integrated with AI capabilities, and validated within Tetranyde Pvt Ltd. The study

demonstrated the importance of a well-defined process as a foundation for effective Al integration
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in project management.

The research contributes a hybrid project management process through a process analysis
framework, an Al integration strategy, and a practical implementation through the Nydi agent,
while also identifying limitations and future directions. Overall, the research provides both
theoretical and practical insights into combining structured project management methodologies

with emerging Al technologies. This marks the conclusion of the thesis.
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Appendix A Project Management
Process Analysis Based on PMBOK

and Scrum

As discussed in the Implementation chapter, the company’s project management processes were
first analysed in order to develop a new project management framework. This analysis was
conducted using both PMBOK knowledge areas and Scrum practices. It was informed by prior
research that mapped PMBOK and Scrum, thereby providing broader coverage for the process
analysis.

While this structure guided the analysis, it was carried out using data collected throughout
the research process, including meeting observations, interviews, focus group discussions, and
ticket data.

The full analysis is presented in Table A.1.



Table A.1: Current Process Analysis Mapped Against PMBOK

Knowledge Areas and Scrum

Phase

PMBOK

Process

Scrum

Equivalent

Current Company

Practice

Diagnosed Problems

Implication for Hybrid

Process

Knowledge Area: Integration Management
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Table A.1 continued from previous page

Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Initiation | Develop Define goals A formal project initiation The absence of an internal | The hybrid framework

project con-

tract

in kickoff

meeting

process exists: discovery
call, SRS creation, video
walkthrough, and a kickoff
presentation. However, no
official kickoff meeting is
held with the internal de-
velopment team. Tickets
do not include clear busi-
ness goals. There is also no
project initiation checklist
to confirm that prerequi-
sites (e.g. SRS done, SRS
sign-off obtained) are in
place before development

begins.

kickoff meeting means the
development team begins
work without a shared un-
derstanding of business
goals. Without an initia-
tion checklist, there is no
systematic gate to confirm
readiness before execution
begins, increasing the risk
of starting development on
incomplete or unsigned-off

requirements.

should incorporate a struc-
tured internal kickoff pro-
cess that translates client-
level SRS artefacts into
team-facing goal defini-
tions. A mandatory initia-
tion checklist (automated
where possible) should
serve as a prerequisite gate
before sprint planning be-

gins.

Continued on next page

INNEDS ANV MOdINd NO

AASVE SISATVNY SSHOOUd LNHINHDVNVIN LOHAOYd 'V XIANHddV

€V



Table A.1 continued from previous page

Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Planning Develop Define next Sprint planning is con- Excluding team mem- The hybrid framework

project plan

sprint

ducted in weekly meetings
attended only by the four
team leads and the PM.
ClickUp Gantt charts with
milestones are created,
though these are sometimes
omitted under client time
pressure. The sprint du-
ration is one week. Sprint
goals and upcoming mile-
stones are discussed at

the start of each planning
meeting. Junior develop-
ers do not attend and are
not yet accustomed to the

process.

bers from sprint plan-

ning undermines collec-
tive commitment and self-
organisation. The broader
team lacks understanding
of sprint goals, capacity
constraints, and lead work-
load, contributing to exces-
sive interruptions for leads.
Without velocity metrics,
sprint commitment is con-
trolled by PM judgement,
making over-commitment

a structural risk.

should expand planning
participation incremen-
tally, starting with ob-
servation by junior devel-
opers. Velocity tracking
should shift sprint bound-
ary decisions from PM
intuition to team-owned

capacity data.

Continued on next page
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Table A.1 continued from previous page

Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Execution | Manage exe- Development | Tasks are assigned to each Assigning tasks by calen- The hybrid framework

cution

team is man-

aging itself

team member’s calendar
by the PM, including when
each task should be com-
pleted. Team members can
adjust their schedule, but
in practice tend to follow
assignments as given rather
than managing their own

work.

dar goes against Scrum’s
principle of self-managing
teams. Team members
complete what they are
told rather than taking
ownership of how they or-
ganise their work. This
reduces accountability and
creates a bottleneck on the
PM for day-to-day task

decisions.

should set clear boundaries
between PM responsi-
bilities (milestone track-
ing, capacity planning)
and team responsibilities
(deciding the order and
timing of daily tasks).
Shifting to team-owned
task boards would be a
practical first step toward

self-management.

Continued on next page

INNEDS ANV MOdINd NO

AASVE SISATVNY SSHOOUd LNHINHDVNVIN LOHAOYd 'V XIANHddV

G-V



Table A.1 continued from previous page

Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Execution | Manage Not defined A knowledge hub exists Knowledge creation is con- | The hybrid framework
project and is actively maintained. centrated among leads. should make ticket cre-
knowledge Deployment and feature When tech leads complete ation a mandatory step

handover documentation is
created, though mainly by
leads. A Moodle-based on-
boarding system is in place.
Meeting minutes are auto-
mated via n8n. However,
tech leads sometimes com-
plete tasks without creating
a ticket or adding details,
leaving no record of the

work done.

work without creating or
updating tickets, there

is no record of what was
done or why, creating han-
dover problems. Junior de-
velopers contribute less to
documentation, increasing
dependency on leads for

institutional knowledge.

for all completed work,
including lead developer
tasks. Knowledge contri-
bution expectations should
be built into the definition
of done, so that feature
context, decisions made,
and regression areas are
documented by all team

members.

Continued on next page

INNEDS ANV MOdINd NO

AASVE SISATVNY SSHOOUd LNHINHDVNVIN LOHAOYd 'V XIANHddV

9V



Table A.1 continued from previous page

Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Controlling| Control Development | The PM acts as Scrum Recurring ticket hygiene The hybrid framework
progress team and Master. Daily standups are | failures indicate a struc- should introduce an ex-

Scrum mas-
ter con-
trol sprint

progress

effective, completing within
15 minutes. Blockers are
raised consistently and
resolved in follow-up dis-
cussions after the standup.
However, ticket non-closure
is a recurring daily issue,
driven by task switching,
unclear closing criteria, and
insufficient understanding
of why ticket hygiene mat-

ters.

tural problem. Root causes
include unclear defini-

tion of ‘closed’; cognitive
overload from context
switching across up to

six projects, and insuffi-
cient Scrum knowledge.
The standup functions
well as a communication
event but is not resolving

the underlying compliance

gap.

plicit ticket lifecycle def-
inition (including closing
criteria) and lightweight
automated end-of-day re-
minders. Scrum education
including the rationale for
ticket hygiene should be
embedded in onboarding

from day one.

Continued on next page
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Table A.1 continued from previous page

Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Controlling| Manage By product Changes are logged in The absence of a cen- The hybrid framework
change owner in Utrack; clients are asked tralised change intake should define a structured

the product

backlog

to submit bugs and change
requests there. How-

ever, ad hoc change re-
quests frequently arrive
via WhatsApp, email, and
direct calls, and are re-
layed to project Google
Chat spaces. No dedicated
change management chan-
nel exists. Small changes
accumulate untracked,
amounting to an estimated
hours of unaccounted effort
per cycle. All changes are
typically accepted without

formal triage.

channel means requests
are lost or not commu-
nicated to the PM, and
accumulated small changes
represent unrecognised
cost. The normalisation of
accepting all changes with-
out triage is a scope and

cost management failure.

change intake process with
a dedicated channel and a
mandatory triage step be-
fore changes are accepted.
A change log linked to
cost tracking would ad-
dress unrecognised effort
accumulation. An agent
could automate change
capture and surface pend-
ing requests during sprint

planning.

Continued on next page
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Table A.1 continued from previous page

Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Closing Close project | Sprint review | Review meetings occur af- The absence of sprint ret- The hybrid framework

or phase

meetings and
acceptance
by product

owner

ter major releases only.
For major releases, a demo
is conducted and a video
recording is shared with
clients. Release notes are
sent by email for all re-
leases. Sprint retrospective
meetings are not currently
held, though leadership
acknowledges they are im-
portant. Closing activities
include user training, guid-

ance documentation, and

client satisfaction feedback.

rospectives removes a key
mechanism for continu-
ous process improvement.
Infrequent sprint reviews
increase the risk that ac-
cumulated quality issues
are discovered late. The
team has no structured
forum for raising process

concerns.

should define a minimum
review and retrospec-
tive cadence, decoupled
from release size. A stan-
dardised release check-
list should ensure closure
criteria are consistently
applied. Retrospective
outputs should feed into
process improvement cy-

cles.

Knowledge Area: Scope Management

Continued on next page
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Table A.1 continued from previous page

Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Initiation | Define Define vision | An SRS document is pro- Even with a structured The hybrid framework

project goals

and a release

plan

duced with user flow dia-
grams and a video walk-
through. Clients sometimes
have limited knowledge of
their own requirements and
may need guidance. New
requirements frequently
emerge after the SRS is
signed off, as clients con-
tinue to develop their ideas

during development.

SRS process, scope creep
is a recurring problem.
Clients who are not yet
clear on their needs at
initiation tend to raise
new requirements during
execution. There is no
formal process to handle
additions or changes to

scope after SRS sign-off.

should add a structured
requirements elabora-
tion step such as backlog
grooming with defined ac-
ceptance criteria to bridge
the gap between the high-
level SRS and the detailed
work required during de-

velopment.

Continued on next page
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Table A.1 continued from previous page
Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process
Planning Collect re- Define next Backlog grooming is split: The split grooming process | The hybrid framework
quirements sprint and the PM grooms tickets for means tickets reach junior should consolidate groom-
collect re- requirements and tech leads | developers without a uni- ing into a structured pro-
quirements groom them separately for fied review, increasing the cess with mandatory out-
in product technical details. Accep- chance that requirements puts: acceptance criteria,
backlog tance criteria are briefly and technical details are technical notes, and re-

noted but not defined in
detail. Junior developers
are not involved in groom-
ing. Backlog prioritisation
is done on a FigJam board
as leads find ClickUp diffi-

cult for prioritisation.

inconsistent. Junior devel-
opers report incomplete
tickets as a recurring ex-
perience. Exclusion from
grooming means the team
does not collectively iden-
tify regression risks or edge

cases.

gression areas per ticket.
Phased developer inclu-
sion in grooming should

be formalised. Al-assisted
acceptance criteria draft-
ing should reduce cognitive

load on leads.

Continued on next page
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Table A.1 continued from previous page

Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Planning Develop No long-term | A ClickUp Gantt chart Without a maintained The hybrid framework

project struc-

ture plan

plan foreseen

with milestones is created
at the start of a project,
but this is sometimes
skipped when clients need
a quick turnaround. No
long-term plan beyond the
current sprint is actively

maintained.

long-term plan, it is dif-
ficult to assess how scope
changes affect overall de-
livery timelines. Milestone
tracking is reported as un-
reliable in practice, which
has led to delays in send-

ing client invoices.

should keep lightweight
milestone planning as a
standard practice at every
project, even when a de-
tailed Gantt chart is not
practical. A minimum set
of milestones, linked to
payment terms, should be
defined at initiation and

kept up to date.

Continued on next page
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Table A.1 continued from previous page

Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Execution | Validate and | Validation by | Features are tested primar- | Over-reliance on client- The hybrid framework

/ Control- | control con- development ily by leads and the PM. side acceptance testing should define a developer-

ling tent team; control | Clients perform most ac- introduces variability in side testing process includ-

by product

owner

ceptance testing. Junior
developers conduct mostly
black-box testing with no
structured process. The
level of internal quality
focus shifts depending on

how strict the client is.

quality outcomes. When
clients are less engaged, in-
ternal quality assurance is
deprioritised. Junior devel-
opers lack a defined testing
process, meaning their
coverage depends on indi-
vidual judgement rather

than defined scenarios.

ing scenario identification
at ticket level, a minimum
set of checks before raising
a PR, and standardised
PR evidence. Quality ex-
pectations should be con-
sistent regardless of client

engagement levels.

Knowledge Area: Schedule Management

Continued on next page
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Table A.1 continued from previous page

Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Planning Estimate Assign story Story point estimation The discontinuation of The hybrid framework

duration of

actions

points to
sprint user

stories

was initiated and base-
lines were documented, but
the practice was discon-
tinued. ClickUp supports
story points and velocity
tracking but these are inac-
tive. Not all team members
participate in estimation
and some tickets remain
unpointed. Meetings are
added as tasks in ClickUp
to make meeting time visi-

ble.

story point estimation
removes the mechanism
for data-driven capacity
planning. The team’s hes-
itancy to estimate stems
from perceiving estimates
as personal commitments
rather than planning in-
puts. Adding meetings

as backlog tasks distorts
sprint metrics and velocity

calculation.

should reintroduce story
point estimation as a
whole-team practice, fram-
ing estimates as planning
inputs. Velocity track-
ing should be activated
in ClickUp. Meeting time
should be made visible
through calendar integra-
tion rather than backlog
tasks, preserving backlog

integrity.

Continued on next page

INNEDS ANV MOdINd NO

AASVE SISATVNY SSHOOUd LNHINHDVNVIN LOHAOYd 'V XIANHddV

Vi-v



Table A.1 continued from previous page

Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Execution | Manage Control using | Shared calendars are the Heavy context switching The hybrid framework

/ Control- | schedule Kanban and main scheduling tool. is a structural scheduling should introduce workload

ling and adapt Burndown Tasks not updated or problem that contributes visualisation and set WIP
planning Chart closed are flagged in directly to ticket hygiene limits to manage context

standups. Context switch-
ing across multiple projects
up to six per week for one
lead developer disrupts
schedule adherence. No
time is protected for in-
ternal work; Fridays were
originally reserved for this
but the practice has not
been maintained. Junior
developers have noted that
sprint metrics and perfor-
mance visibility would help
them understand their con-

tribution.

failures and makes burn-
down charts an unreliable
progress indicator. With-
out a protected buffer for
internal work, company-
level activities are continu-
ally deferred, and internal
time costs are excluded

from client estimations.

switching. A protected
internal work allocation
should be built into sprint
capacity. Sprint-level met-
rics should be made acces-

sible to the whole team.

Continued on next page
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Table A.1 continued from previous page

Phase

PMBOK

Process

Scrum

Equivalent

Current Company

Practice

Diagnosed Problems

Implication for Hybrid

Process

Knowledge Area: Cost Management

Initiation
/ Plan-

ning

Rough bud-
get estima-
tions; esti-
mate and

define costs

Define MVP
as basis for
budget es-
timation;
Roughly esti-
mate number
of sprints; es-
timate based
on velocity,
backlog size,
and team

members

Three-point estimations
are used. The cost formula
is customised based on
client type, hours, and re-
sources. Clients frequently
negotiate. Payments are
milestone-based. Features
are removed rather than
costs reduced when budget

is constrained.

Milestone tracking is un-
reliable, leading to invoice
delays. The cost formula
does not account for ad
hoc change request hours
(estimated 6-8 hours of
untracked effort per cy-
cle). Profitability tracking
is a recognised gap; value
depreciation is not calcu-

lated.

The hybrid framework
should link milestone com-
pletion to automated in-
voicing triggers and in-
troduce a change request
cost tracking mechanism.
A base retainer or buffer
provision for small change
requests should be for-
malised in contract tem-

plates.

Continued on next page
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Table A.1 continued from previous page

Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Execution | Manage and Not defined No active cost control pro- The absence of execution- The hybrid framework

/ Control- | control costs cess during execution. phase cost control means should incorporate a

ling AMC contracts are sent deviations from budget lightweight cost tracking

annually but with de-

lays. CTC for new hires

is tracked. Upselling af-

ter project completion is a

recognised opportunity. As-
set and procurement track-
ing is currently handled in

Excel sheets.

are identified late, if at

all. Procurement and asset
tracking via Excel is fragile
and disconnected from
project cost data. Annual
AMC delays represent lost

revenue.

step at each sprint review.
Procurement and AMC
management should be
transitioned to a system-
based process, and auto-
mated reminders for AMC
renewals should be intro-

duced.

Knowledge Area: Quality Management

Continued on next page
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Table A.1 continued from previous page

Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Planning Plan ex- Setup defini- | There is no formally docu- Without a shared def- The hybrid framework

pected qual-

ity

tion of done
by product
owner each

sprint

mented definition of done
at the sprint level. Accep-
tance criteria are briefly
noted in backlog tickets
but are not consistently
detailed. Leadership has
specifically asked tech leads
to write more thorough ac-
ceptance criteria, especially
for tickets handed to junior

developers.

inition of done, quality
standards are set infor-
mally by individual leads
and vary across the team.
Junior developers are most
affected as they cannot
judge whether a task is
truly complete without
clear criteria to check

against.

should define a standard
definition of done at both
sprint and ticket level.
This should include ac-
ceptance criteria, required
testing scenarios, and ev-
idence of testing before a

PR is raised.

Continued on next page
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Table A.1 continued from previous page
Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process
Execution | Manage qual- | Continuous Developers test their own Relying on developers to The hybrid framework
ity testing in stories. Leads and the PM test their own work with- should define a clear inter-
sprint also test features. Client out defined test scenarios nal testing process: each

testing is the main accep-
tance check. Basic security
checks are done (e.g. token
bypass vulnerabilities), but
there is no formal testing
framework, no unit testing
standard, and no pene-
tration testing process in

place.

is not sufficient, particu-
larly for junior develop-
ers who may not antici-
pate edge cases. Because
client testing is the pri-
mary quality gate, the
level of quality focus shifts
depending on client en-
gagement. Known security
testing gaps remain unad-

dressed.

ticket should include test
scenarios defined before
development starts; devel-
opers should check against
these before raising a PR;
and PR evidence should be
required. Security testing
requirements should be
standardised per project

type.

Continued on next page
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Table A.1 continued from previous page
Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process
Controlling| Control qual- | Acceptance Sprint reviews take place Because reviews only hap- | The hybrid framework
ity by product only for major releases. pen for major releases, should make internal de-
owner in When a major feature quality problems in smaller | mos and PR evidence a

sprint review

is completed, developers
demo it to the PM. Some
developers share screen-
shots or short videos when
raising a PR, but this is
not a required step and

depends on the individual.

releases are not systemati-
cally caught. The internal
demo and PR evidence
practices that do exist are
inconsistent because they
are not required by any

defined process.

standard requirement for
all work, not just major
releases. A release check-
list should ensure that
the same quality checks
are applied consistently

regardless of release size.

Knowledge Area: Resource Management

Continued on next page
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Table A.1 continued from previous page

Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Planning Plan resource | Not defined No formal resource plan- Without resource plan- The hybrid framework

management;
estimate

resources

ning process. The PM as-
signs tasks to individuals
via calendar. CTC for new
hires is tracked. 360-degree
performance reviews are
conducted with some Al
integration for aggregating

feedback.

ning, team capacity is
estimated informally by
the PM. Context switching
across up to six projects
for a single lead developer
suggests allocation deci-
sions are not optimised,
contributing to schedule

and quality issues.

should introduce a re-
source allocation step at
sprint planning, making
team capacity visible and
informing commitment
decisions. WIP limits per
team member would re-
duce context-switching

pressure.

Continued on next page
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Table A.1 continued from previous page

Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Execution | Develop and Team is self- The team does not cur- The gap between Scrum’s The hybrid framework

manage team

organising
and self-

managing

rently self-organise in prac-
tice due to PM-driven task
assignment. Ownership
among non-lead team mem-
bers is low. The onboard-
ing process (first 2-3 weeks
using a Moodle system

and Knowledge Transfer
sessions) is reported as
effective and confidence-
building. However, on-
boarding does not currently
cover Scrum processes or
the reasoning behind them.
Scrum knowledge is limited
across the team, including

among some leads.

self-managing team model
and PM-directed task as-
signment is the central
team management prob-
lem. The existing onboard-
ing is a strength but an
underused opportunity

to build process under-
standing. Without Scrum
education, team members
follow instructions without
understanding why certain

practices matter.

should use the existing
onboarding infrastruc-
ture to introduce Scrum
principles, ticket hygiene,
and estimation practices
from day one. A team-
wide Scrum training ini-
tiative should be part of
the framework rollout. Re-
sponsibilities for planning
and estimation should be
transferred to the team

gradually.

Continued on next page
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Table A.1 continued from previous page

Phase

PMBOK

Process

Scrum

Equivalent

Current Company

Practice

Diagnosed Problems

Implication for Hybrid

Process

Knowledge Area: Communications Management

Continued on next page
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Table A.1 continued from previous page

Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Planning Plan commu- | Not defined No formal communication While communication tool- | The hybrid framework

nication

plan exists. Meeting struc-
tures are well-defined and
consistently followed. Au-
tomated meeting minutes
are produced via n8n and
formatted email summaries
are sent to stakeholders.
The team uses Discord
virtual offices for remote
collaboration. Each team
member has a voice chan-
nel they join when working,
and colleagues can drop

in unless the person is on
busy mode. Junior de-
velopers find this setup

motivating.

ing is reasonably well de-
veloped, the absence of

a formal communication
plan means ad hoc chan-
nels (WhatsApp, direct
calls, email) operate along-
side official channels. This
allows change requests and
decisions to bypass the PM
and project records. The
Discord virtual office ap-
proach may not scale eas-

ily as the company grows.

should define communica-
tion protocols for different
types of messages, specify-
ing which channel should
be used and what the esca-
lation path is. The Discord
virtual office practice could
be documented as part of

the remote work protocol.

Continued on next page
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Table A.1 continued from previous page
Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Execution | Manage and High focus Communication gaps occur | When developers make The hybrid framework

/ Control- | control com- | on commu- when backlog grooming assumptions instead of should treat grooming as

ling munication nication; is insufficient. Developers raising questions, it leads a communication event,
supported make assumptions about to rework and defects. set clear expectations for
by Scrum features rather than asking | The root cause is insuf- raising questions at ticket
Master for clarification. In some ficient discussion during level before development

projects, junior developers
have had to piece together
requirements from email
threads because no proper
requirements document
existed. Google Chat is
the main internal platform,
with a separate space per

project.

grooming, combined with
fragmented documenta-

tion. Routing a large vol-
ume of client communica-
tion through leads creates
a bottleneck and raises

the risk of requests being

missed.

begins, and define mini-
mum documentation re-
quirements per project.
An agent-based Google
Chat-ClickUp integra-
tion should reduce manual

overhead on leads.

Knowledge Area: Risk Management

Continued on next page
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Table A.1 continued from previous page

Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Planning Plan risk Scrum Mas- No formal risk manage- Although some risk think- | The hybrid framework
manage- ter can ques- | ment process exists. Tech- ing happens, it depends on | should introduce a
ment; qual- tion risks nical risks are informally individual initiative and lightweight risk identi-
itative and in daily assessed when reviewing varies across projects. Se- fication step at project
quantitative standup; requirements (e.g. API in- curity risk assessment is a initiation and at the start
risk analy- mitigation tegration costs). Delivery recognised gap at leader- of major features, cover-
sis; define discussed risks such as team leave ship level. Technical debt ing technical, delivery, and
mitigation with develop- | affecting milestones are is accumulating with no security risk categories. A
measures ment team also considered informally. mechanism to track or simple risk register should

Security risks are not as-
sessed in any structured
way. There is no risk reg-
ister and no documented
mitigation plans. Techni-
cal debt is mentioned in
reviews but is not tracked

anywhere.

prioritise it. Junior devel-
opers are excluded from
risk discussions, limit-
ing the team’s collective

awareness.

be maintained in ClickUp
alongside a technical debt
backlog. Junior developers
should be included in risk
discussions as a defined

part of the process.

Continued on next page
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Table A.1 continued from previous page

Phase

PMBOK

Process

Scrum

Equivalent

Current Company

Practice

Diagnosed Problems

Implication for Hybrid

Process

Knowledge Area: Stakeholder Management

Initiation
/ Plan-

ning

Identify
stakeholder;
plan stake-
holder en-

gagement

Not defined

No formal stakeholder iden-
tification or engagement
planning process. The
PM/PO role is combined.
On many projects a client-
side PO exists, which the
company considers ade-
quate. Client engagement
is managed through struc-
tured meetings, SRS sign-
off, and formatted email

communications.

Without a formal stake-
holder engagement plan,
client communication relies
on individual relation-
ships rather than defined
protocols. This increases
vulnerability to ad hoc re-
quests bypassing formal
channels and to knowledge
loss when key individuals

are unavailable.

The hybrid framework
could include a stake-
holder mapping step at
project initiation, iden-
tifying communication
preferences and escalation
paths. This is particularly
important given the com-
bined PM/PO role, which
concentrates client com-
munication risk in a single

person.

Continued on next page

INNEDS ANV MOdINd NO

LTV

AASVE SISATVNY SSHOOUd LNHINHDVNVIN LOHAOYd 'V XIANHddV



Table A.1 continued from previous page
Phase PMBOK Scrum Current Company Diagnosed Problems Implication for Hybrid
Process Equivalent Practice Process

Execution/ | Manage and Product Client satisfaction feed- Post-project stakeholder The hybrid framework

Control- control stake- | owner in- back is requested at project | engagement is informal should define a post-

ling/ holder en- volves stake- close. Upselling of new fea- | and opportunistic rather delivery stakeholder en-

Closing gagement holder; ac- tures to existing clients is a | than planned. The ob- gagement process, includ-
ceptance recognised practice. Clients | served difference in client ing satisfaction capture,
by product reportedly respond differ- response to automated upsell opportunities, and
owner or ently to automated versus invoicing suggests that AMC renewal commu-
sponsor human-sent invoices, with communication medium nication. Automation of

less resistance to machine-

generated billing.

affects stakeholder percep-
tion, a factor not currently

leveraged systematically.

routine stakeholder com-
munications should be
formalised as part of the

framework.

Source: Field observations and semi-structured interviews with CEQO, project manager, tech leads, senior and junior devel-

opers, Tetranyde PV'T Ltd.
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