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This study investigates the effectiveness of hybrid project management 

methodologies when deploying software solutions within the banking and financial 

sectors. It evaluates the strengths and limitations of both Waterfall and Agile approaches, 

comparing their effectiveness in managing projects in this industry. The research seeks to 

provide a thorough understanding of the rise of hybrid project management and its 

increased popularity as a solution to the complex challenges inherent in banking and 

financial projects. 

The research examines the adoption of hybrid project management through a 

literature review, studying its historical trajectory and current trends. The study identifies 

the driving factors behind its popularity and its benefits in addressing the dynamic nature 

of projects within the banking and financial industry. The research explores the nuances 

of hybrid project management, highlighting its adaptability and versatility in 

accommodating diverse project requirements and stakeholder expectations. 
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The study delves into the implications of hybrid project management practices for 

banking and financial institutions, elucidating how these approaches facilitate enhanced 

collaboration, risk management, and project governance. The dissertation provides 

valuable insights into the strategic implications of adopting hybrid project management 

methodologies in the banking and financial sector by synthesizing findings from a wide 

range of sources, including academic literature, industry reports, and case studies. 

The research also examines the impact of hybrid project management on software 

deployment processes within banking and financial institutions. It investigates critical 

considerations such as integrating existing IT infrastructure, compliance with regulatory 

requirements, and managing project risks and uncertainties. The study analyzes empirical 

data and real-world examples, elucidating the role of hybrid project management in 

streamlining software deployment initiatives, improving operational efficiency, and 

driving digital transformation in the banking and financial domain. 

Overall, this research contributes to advancing knowledge in project management 

by offering a comprehensive analysis of hybrid project management practices in the 

banking and financial sectors. By providing actionable insights for project managers, 

organizational leaders, and industry practitioners, the study seeks to optimize project 

outcomes and enhance the delivery of software solutions in a rapidly evolving business 

landscape. 
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CHAPTER I:  

INTRODUCTION  

1.1 Introduction  

In the modern banking and financial environment, the integration of software 

products has become crucial for ensuring operational efficiency and competitiveness. The 

reliance on technology extends across various financial services, encompassing both 

customer interactions and complex backend processes. The effective implementation of 

software products in this field is not just a technological challenge but also a strategic 

necessity for maintaining a leading position in a highly dynamic and competitive 

industry. 

The dependence of the banking and financial sector on software products is 

multifaceted. Software plays a vital role in almost every aspect of financial operations, 

ranging from online banking platforms and mobile applications to intricate risk 

management systems. Efficient software deployment is essential not only for meeting the 

increasing demands of customers but also for ensuring compliance with regulations, data 

security, and operational resilience. In this context, project management emerges as a 

crucial factor in the successful execution of software deployment initiatives. 

The need to evaluate hybrid project management approaches in the banking and 

financial sector is rooted in the industry's unique challenges and evolving dynamics. 

While traditional project management methodologies like Waterfall have been prevalent, 

they may face limitations in adapting to the fast-paced and iterative nature of software 

development and deployment. Similarly, while Agile methodologies offer flexibility, they 

may lack the structured governance required in highly regulated financial environments. 
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The rationale for exploring hybrid project management approaches lies in finding 

a balanced solution that combines the strengths of both traditional and Agile methods. 

The banking and financial sector often grapples with large-scale projects, regulatory 

compliance, and the need for adaptability. Hybrid methodologies, which integrate 

sequential and iterative elements, present an opportunity to address these challenges 

effectively. 

With the research aims to contribute valuable insights that can inform best 

practices and enhance project management strategies in this critical industry. Identifying 

and overcoming challenges associated with current methodologies is pivotal for ensuring 

the successful deployment of software products in the banking and financial domain. 

1.2 Project Management 

In software development, traditional project management follows a sequential 

Method known as the waterfall model. This approach includes breaking down the project 

lifecycle into different phases, each with its deliverables and criteria for progression to 

the next step. The phases involve requirements gathering, analysis, design, 

implementation, testing, deployment, and maintenance. The waterfall model gives 

importance to thorough planning at the beginning of the project. This involves 

developing detailed plans that outline tasks, resources, timelines, and dependencies. 

Furthermore, the project scope is usually established at the start and remains relatively 

consistent throughout the project, discouraging changes once development commences 

(Rick, 2015). 

The activities within each phase are executed sequentially, with little overlap, 

meaning that requirements gathering and analysis must be fully completed before 

development can commence. Documentation is a crucial aspect of this methodology, with 

detailed records created at every stage to capture requirements, design decisions, code 
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documentation, test plans, and user manuals. Formal risk management processes are 

employed to identify and mitigate risks early in the project lifecycle, utilizing risk 

avoidance, and transfer, mitigation, or acceptance strategies. 

Quality assurance activities are typically conducted at the end of each phase or at 

specific milestones to ensure compliance with specified requirements and quality 

standards. Formal change control processes manage alterations to project scope, 

requirements, or deliverables, requiring thorough evaluation, documentation, and 

stakeholder approval. Typically, progression through project phases is linear, with each 

phase building upon the outputs of the previous one, assuming that requirements can be 

fully defined upfront. 

Client involvement is often limited to the requirements gathering phase and final 

acceptance of deliverables, with less participation in the development process than agile 

methodologies. These principles and methodologies provide a structured framework for 

managing projects with predictable outcomes. However, they may need to be adapted to 

accommodate changing requirements and evolving customer needs compared to more 

flexible approaches like agile methodologies. 

Project management is critical and encompasses planning, arranging, motivating, 

and regulating resources to accomplish objectives within set limitations. It is vital for 

efficiently carrying out projects in different sectors such as software development, 

construction, engineering, healthcare, and finance. Within software development, project 

management guarantees the timely delivery, budget adherence, and fulfillment of 

specified quality standards for software products (Schmid and Adams, 2008). 

Key aspects of project management include: 

1. Planning: Project managers develop comprehensive plans outlining project objectives, 

scope, timelines, budget, resources, and potential risks. Planning involves breaking down 
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the project into manageable tasks, estimating the effort and duration for each task, and 

creating a project schedule. 

2. Organizing: Project managers allocate resources, including personnel, equipment, and 

budget, to execute project tasks efficiently. This involves defining roles and 

responsibilities, establishing communication channels, and creating a project team 

structure. 

3. Motivating: Project managers inspire and motivate team members to achieve project 

goals and overcome challenges. This may involve setting clear expectations, providing 

support and resources, and recognizing and rewarding team members for their 

contributions. 

4. Controlling: Project managers monitor project progress, track performance against the 

plan, and take corrective actions to keep the project on track. This includes managing 

project scope, schedule, and budget changes, resolving conflicts, and addressing issues 

and risks as they arise. 

5. Communication: Effective communication is essential for project success. Project 

managers facilitate communication among team members, stakeholders, and other 

relevant parties to ensure everyone is aligned with project objectives, informed of 

progress and changes, and can collaborate effectively. 

6. Risk Management: Project managers identify potential risks impacting project success 

and develop strategies to mitigate or address them. This may involve conducting risk 

assessments, implementing mitigation measures, and developing contingency plans. 

7. Quality Assurance: Project managers ensure project deliverables meet specified quality 

standards and requirements. This includes establishing quality control processes, 

conducting reviews and inspections, and implementing quality assurance activities 

throughout the project lifecycle. 
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8. Stakeholder Management: Project managers engage with stakeholders, including 

clients, customers, sponsors, and other interested parties, to understand their needs and 

expectations, manage their interests and concerns, and ensure their involvement and 

support throughout the project. 

9. Adaptability: Project managers must be adaptable and responsive to change, as projects 

often encounter unexpected challenges and uncertainties. This may involve revising 

plans, reallocating resources, and adjusting strategies to accommodate changing 

requirements or priorities. 

10. Continuous Improvement: Project managers strive for continuous improvement by 

evaluating project performance, identifying lessons learned, and implementing best 

practices and process improvements to enhance future project execution. 

Effective project management is crucial for delivering successful outcomes in 

complex and dynamic environments, ensuring that projects are completed on time, within 

budget, and to stakeholders' satisfaction. 

1.3 Hybrid Project Management Approaches 

In the present fast-moving business environment, project management has 

transformed to encompass a range of methodologies and approaches. Hybrid project 

management is one such approach that blends traditional project management practices 

with agile principles to create an adaptable and flexible framework. Hybrid project 

management aims to address the limitations of both approaches and produce successful 

project outcomes in dynamic and uncertain environments by incorporating the structure 

and control of traditional project management with the iterative and collaborative nature 

of agile methodology. This article will examine the crucial concepts of hybrid project 

management, its advantages, and best practices for implementing this approach in your 

organization. 
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Hybrid project management is a consistently enhancing method that influence the 

importance of flexibility and structure both in managing projects. One of the essential 

concepts of hybrid project management is its focus on tailoring project management 

methods to meet the unique requirements of each project. This means that instead of 

rigidly following a single approach, project managers can take their approach based on 

the specific constraints of the project (Hillaire, 2018). 

The benefits of hybrid project management are mutliple. By combining the best 

aspects of traditional and agile methodologies, organizations can take the strengths of 

every approach while reducing their weaknesses. For instance, the structured method of 

traditional project management gives a clear outflow and control over project activities. 

Simultaneously, the iterative nature of agile methodology influence quick adjustments in 

response to varying requirements or market options. 

Implementing hybrid project management in an organization necessitates a 

comprehensive understanding of traditional and agile principles and the ability to 

integrate them effectively. It also necessitates a change in organizational mindset, as team 

members and stakeholders must be open to embracing a more flexible and collaborative 

approach to project management. 

When implementing hybrid project management, organizations should foster a 

culture of open communication, continuous improvement, and adaptability. Additionally, 

it is critical to establish clear guidelines for when to apply traditional project management 

practices and when to leverage agile principles, ensuring a harmonious balance between 

structure and agility. 

In the following sections, we will delve deeper into the intricacies of hybrid 

project management, exploring real-world examples and best practices to assist 
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organizations in adopting this approach and achieving project success in today's dynamic 

business landscape. 

Hybrid project management is a methodology that seamlessly blends traditional 

project management practices with agile principles. This innovative approach empowers 

project managers to customize their methodologies to meet the unique needs of each 

project. This tailoring ensures that the project methodology aligns with the project's 

specific characteristics, providing greater flexibility and adaptability. 

The key components of hybrid project management are as follows: 

1. Customized Project Management Practices: Hybrid project management allows project 

managers to tailor project management practices to fit the distinct requirements of each 

project. This tailored approach ensures that the project methodology aligns with the 

project's unique characteristics, enabling greater flexibility and adaptability. 

2. Integration of Structure and Flexibility: Hybrid project management seeks to integrate 

the structured approach of traditional project management with the flexibility and 

iterative nature of agile methodology. This integration enables project managers to 

control project activities while facilitating quick adjustments in response to changing 

circumstances. 

3. Organizational Mindset Shift: Hybrid project management requires a culture of open 

communication, continuous improvement, and adaptability. This shift in organizational 

mindset fosters a more flexible and collaborative approach to project management. 

4. Clear Guidelines for Application: Establishing clear guidelines for applying traditional 

and agile project management practices is crucial in hybrid project management. This 

ensures a harmonious balance between structure and agility, enabling organizations to 

make informed decisions about their project management approach. 
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By taking these essential components and best practices, organizations can 

successfully implement hybrid project management and thrive in today's dynamic 

business landscape. The following sections will explore real-world examples and delve 

deeper into best practices to guide organizations in using hybrid project management. 

Hybrid project management is a approach that seamlessly blends traditional project 

management practices with agile principles. This innovative technique provodes project 

managers to customize their methodologies to meet the unique needs of each project. 

This tailoring ensures that the project methodology aligns with the project's specific 

characteristics, providing greater flexibility and adaptability (Papadakis and Tsironis, 

2018). 

Implementing a hybrid project management approach offers numerous benefits 

for organizations operating in dynamic and uncertain environments. By integrating 

traditional project management practices with agile principles, organizations can 

capitalize on the strengths of both methodologies while mitigating their weaknesses. 

One of the primary benefits of the hybrid approach is its ability to provide a clear 

roadmap and control over project activities, thanks to the structured approach of 

traditional project management. This ensures that project managers and teams have a 

well-defined project plan, milestones, and deliverables, improving predictability and 

control over project outcomes. 

Additionally, the agile methodology's iterative and collaborative nature allows for 

swift adjustments in response to changing requirements or market conditions. This 

adaptability is particularly beneficial in today's fast-paced business landscape, where 

organizations must be agile and responsive to maintain their competitive edge. 

Moreover, implementing a hybrid approach promotes a culture of open 

communication, continuous improvement, and adaptability within the organization. Team 
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members and stakeholders are encouraged to embrace a more flexible and collaborative 

approach to project management, leading to improved teamwork, creativity, and 

innovation. 

Furthermore, the tailored nature of hybrid project management practices allows 

for greater flexibility and adaptability, ensuring that project methodologies align with the 

unique characteristics of each project. This results in improved project delivery and the 

ability to respond effectively to project-specific challenges and constraints. 

In the following sections, we will delve deeper into real-world examples and best 

practices to guide organizations in successfully adopting and implementing a hybrid 

project management approach, leveraging its benefits to achieve project success in 

today's dynamic business landscape. 

Choosing and customizing hybrid project management methodologies to fit 

specific project contexts and organizational cultures requires integrating traditional and 

agile practices to capitalize on the advantages of both approaches. Several research 

studies support the effective strategies for selecting and customizing hybrid project 

management methodologies: 

Combining Approaches: The research found that combining hybrid and agile 

methods leads to tremendous stakeholder success compared to traditional approaches 

while delivering similar results in budget, time, scope, and quality. Hybrid methods are 

equally feasible as fully agile approaches, validating the integration of agile and 

traditional practices (Gemino et al., 2020). 

Tailoring to Context: A hybrid project management method was curated based on 

contingency theory for collaborative university-industry R&D prospects. This approach 

forces the need for "Must Have" and "Nice to Have" practices tailored to the project's 
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context and management techniques adopted by each project team (Fernandes et al., 

2018). 

Adapting to Organizational Culture: Research suggests that hybrid methodes to 

project management are important for organizations developing technology-enalbed 

products and services, allowing them to deal with distinct organizational cultures, 

specific processes, and customer contractual requirements. This leads to a consolidated 

list of characteristics for hybrid methodes (Azenha et al., 2020). 

Systematic Literature Review: A systematic review offers a structured overview 

of hybrid project management, discussing various techniques, advantages, challenges, 

suitability, and prerequisites for successful implementation. This provides a clear 

understanding of hybrid approaches' general advantages and disadvantages (Reiff and 

Schlegel, 2022). 

These studies support the effectiveness of selecting and tailoring hybrid project 

management methodologies based on the project's specific needs and organizational 

culture. By thoughtfully integrating agile and traditional practices, organizations can 

achieve a balanced approach that leverages the strengths to meet project goals and align 

with the organizational culture. 

1.4 Factors Impacting Effectiveness in Hybrid Project Management 

The success of hybrid project management initiatives is greatly influenced by the 

project team's dynamics, particularly regarding their diversity, collaboration, and 

communication. A diverse team brings together individuals with different backgrounds, 

skills, and experiences, which can lead to innovation and better decision-making. In 

hybrid project management, this diversity can offer insights into both traditional and agile 

methodologies, shaping the development of hybrid approaches that best suit the project's 
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needs. However, managing diversity effectively requires inclusive leadership and 

mechanisms for resolving conflicts arising from differing viewpoints.  

Effective collaboration is also critical in hybrid environments, where traditional 

and agile practices may coexist. It enables team members to leverage their expertise and 

work towards common goals. Seamless collaboration is even more critical in hybrid 

environments, where different practices may be used, and coordination is essential.  

Clear and effective communication is essential for success and ensures team 

members understand project goals, expectations, and roles. Establishing clear 

communication protocols and norms helps overcome challenges from differing 

communication preferences and styles among team members. These protocols can also 

help avoid misunderstandings, leading to project delays and misunderstandings. 

Organizations can employ several strategies to optimize resource allocation, 

budget management, and risk mitigation within hybrid project management frameworks: 

Resource Allocation: Organizations should thoroughly assess project 

requirements and team capabilities to allocate resources effectively. This involves 

identifying key skill sets needed for the project and assigning tasks accordingly. In hybrid 

project management, where resources may be shared across different projects or 

methodologies, organizations can implement resource management tools and processes to 

track resource availability, utilization, and allocation. Regular monitoring and 

adjustments to resource allocation ensure that resources are utilized efficiently and 

effectively throughout the project lifecycle. 

Budget Management: Effective budget management ensures that projects are 

completed within financial constraints. Organizations can develop detailed project 

budgets for all anticipated costs, including personnel, equipment, materials, and overhead 

expenses. In hybrid project management, where projects may have varying cost structures 
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and funding sources, organizations can implement budgeting tools and processes to 

monitor expenses and track against budgeted amounts. Regular budget reviews and 

adjustments allow organizations to promptly identify and address budget variances, 

ensuring that projects remain on track financially. 

Risk Mitigation: Organizations should proactively identify and assess potential 

risks associated with hybrid project management initiatives and develop strategies to 

mitigate them. This involves conducting risk assessments at key project milestones to 

identify potential threats to project success, such as scope changes, resource constraints, 

technology dependencies, and external factors. In hybrid project management, where 

projects may face unique risks due to integrating different methodologies, organizations 

can implement risk management frameworks and processes to prioritize risks, develop 

mitigation plans, and monitor risk triggers throughout the project lifecycle. Regular risk 

reviews and updates ensure that risk mitigation strategies remain relevant and practical as 

project conditions evolve. 

By implementing effective resource allocation, budget management, and risk 

mitigation strategies within hybrid project management frameworks, organizations can 

optimize project outcomes and enhance their ability to deliver projects on time, within 

budget, and to the satisfaction of stakeholders. 

Integrating traditional and agile practices within a hybrid project management 

framework involves several critical success factors: 

1. Clear Strategy and Goals: Establishing a comprehensive strategy that outlines the 

project goals, milestones, and the balance between agile and traditional practices. 

2. Leadership Support: Gaining commitment and support from leadership to drive the 

initiative and to secure the necessary resources. 
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3. Cultural Adaptability: Fostering a culture that is open to change and can adapt to the 

flexible nature of agile while maintaining the discipline of traditional methods. 

4. Tailored Processes: Customizing processes to fit the context of the project and to 

effectively blend agile and traditional practices. 

5. Effective Communication: Ensuring transparent and frequent communication across all 

levels of the organization to align teams and stakeholders. 

6. Training and Education: Providing adequate training and knowledge sharing so that 

team members can effectively apply hybrid methodologies. 

7. Cross-Functional Teams: Building teams with a mix of skills and expertise that are 

necessary for both agile and traditional project elements. 

8. Continuous Improvement: Implementing feedback loops to continuously learn and 

improve the integration process. 

9. Appropriate Tools and Infrastructure: Utilizing project management tools and 

infrastructure that support both agile and traditional practices. 

10. Change Management: Implementing proactive change management practices to 

handle the dynamic nature of hybrid frameworks. 

11. Metrics and Measurement: Defining clear metrics to track the performance and 

success of the integration. 

By considering these factors, organizations can effectively manage the challenges 

and capitalize on the strengths of both traditional and agile practices. 

Integrating traditional and agile practices within hybrid project management 

frameworks necessitates meticulous consideration of various critical success factors. The 

insights garnered from research papers indicate that the following factors play a pivotal 

role in achieving successful integration: 
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The selection of an effective delivery strategy that aligns with the project 

objectives and organizational culture holds utmost importance. This extracts determining 

the optimal blend of agile and traditional methodologies to be carried and devising a 

favorite plan for their implementation. Another is to embracing and effectively emplaning 

agile software engineering practices, such as continuous integration, test-driven 

development, and pair programming, are fundamental for harnessing the advantages of 

agility (Chow and Cao, 2008). 

The proficiency, experience, and adaptability of the project team in embracing 

and implementing hybrid methodologies are crucial. This encompasses the team's ability 

to function in a flexible and collaborative environment, as well as their technical 

competencies (Chow and Cao, 2008). The project management model should possess 

changeable and dynamic features that facilitate the seamless integration of traditional and 

agile practices. This encompasses the ability to adapt to project changes, stakeholder 

requirements, and organizational aims (Jabar et al., 2019). 

The organizational culture should foster flexibility, collaboration, and innovation, 

which are imperative for hybrid project management frameworks. This entails creating an 

environment that values stakeholder engagement, team collaboration, and continuous 

improvement (Misra et al., 2009). Effective stakeholder engagement and collaboration 

are vital for the success of projects managed through hybrid frameworks. This involves 

continuously incorporating customer and stakeholder needs into the project's 

development process (Gemino et al., 2020). 

These critical success factors underscore the significance of strategic planning, 

team dynamics, and organizational alignment in the successful integration of traditional 

and agile practices within hybrid project management frameworks. 

1.5 Banking and Financial Sector 
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Project management is a crucial aspect of the banking and financial sector that 

involves using project management principles, methodologies, and practices to plan, 

execute, and deliver successful projects within this industry. The banking and financial 

sector consists of various services, such as banking, investment management, insurance, 

wealth management, and financial technology, and project management is essential for 

implementing new financial products and services, regulatory compliance initiatives, 

technology upgrades, infrastructure enhancements, mergers and acquisitions, and other 

strategic initiatives. 

Project management in the banking and financial sector comprises several crucial 

elements, including regulatory compliance, risk management, technology integration, 

stakeholder management, and change management. In particular, regulatory compliance 

is a critical aspect of project management in this sector, as projects often involve 

navigating complex regulatory landscapes, understanding relevant laws and regulations, 

and ensuring that projects adhere to compliance standards throughout their lifecycle. 

Risk management is another critical element of banking and financial sector 

project management. Given the inherent risks of financial transactions, market volatility, 

cyber security threats, and regulatory changes, project managers must identify, assess, 

and mitigate risks to protect stakeholders' interests and ensure project success.  

Technology integration is also a pivotal aspect of banking and financial sector 

project management. Project managers oversee the implementation of technology 

solutions, such as core banking systems, digital platforms, mobile applications, data 

analytics tools, and cyber security measures. They must ensure that technology projects 

align with business objectives, meet regulatory requirements, and deliver expected 

benefits within budget and schedule constraints. 
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Effective stakeholder management is essential for project success in the banking 

and financial sector, where projects often involve multiple stakeholders with diverse 

interests and priorities. Project managers must engage with internal and external 

stakeholders, build strong relationships, manage expectations, and foster stakeholder 

collaboration to achieve project objectives. 

Finally, banking and financial sector projects frequently involve organizational 

changes, process improvements, and cultural transformations. Project managers must 

employ change management principles and techniques to facilitate smooth transitions, 

mitigate resistance to change, and ensure employees adapt to new systems, procedures, 

and working methods. 

In summary, project management in the banking and financial sector is a complex 

and challenging discipline that requires a unique blend of technical expertise, industry 

knowledge, regulatory acumen, and stakeholder management skills. Effective project 

management can deliver projects that drive business value, enhance competitiveness, and 

meet the evolving needs of customers and markets. 

1.6 Requirements of Banking and Financial Domain 

The requirements of the banking and financial domain are diverse and complex, 

reflecting the multifaceted nature of this industry and the diverse needs of its 

stakeholders. Some of the key requirements include: 

1. Regulatory Compliance: Compliance with local, national, and international regulations 

is paramount in the banking and financial domain. Financial institutions must adhere to a 

myriad of regulations, such as anti-money laundering (AML), know your customer 

(KYC), Basel III, GDPR, and Dodd-Frank Act, among others. Compliance requirements 

dictate how financial products and services are offered, how customer data is managed, 

and how risks are mitigated. 
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2. Data Security and Privacy: Protecting sensitive financial data and ensuring customer 

privacy are critical requirements in the banking and financial sector. Financial institutions 

must implement robust cyber security measures to safeguard against data breaches, 

identity theft, fraud, and other security threats. Compliance with data protection 

regulations, such as the General Data Protection Regulation (GDPR) in Europe and the 

Gramm-Leach-Bliley Act (GLBA) in the United States, is essential to maintaining trust 

and credibility with customers. 

3. Risk Management: Managing financial risk is fundamental to the banking and financial 

domain. Financial institutions must assess and mitigate various types of risks, including 

credit risk, market risk, liquidity risk, operational risk, and compliance risk. Risk 

management requirements involve implementing risk assessment frameworks, stress 

testing methodologies, risk modeling techniques, and contingency plans to protect against 

adverse events and ensure financial stability. 

4. Customer Experience: Delivering exceptional customer experiences is a key 

requirement for success in the banking and financial sector. Financial institutions must 

meet the evolving needs and preferences of customers by offering convenient, 

personalized, and seamless banking services across multiple channels, including 

branches, online banking platforms, mobile apps, and call centers. Customer experience 

requirements encompass factors such as user-friendly interfaces, quick response times, 

24/7 availability, and proactive customer support. 

5. Technology Innovation: Embracing technology innovation is essential for staying 

competitive and meeting the demands of the digital age. Financial institutions must invest 

in cutting-edge technologies, such as artificial intelligence (AI), machine learning, block 

chain, cloud computing, and data analytics, to drive operational efficiency, improve 

decision-making, and enhance product innovation. Technology requirements include 
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implementing robust IT infrastructure, developing scalable software applications, and 

integrating disparate systems for seamless data exchange. 

6. Financial Products and Services: Offering a comprehensive range of financial products 

and services is a core requirement for banks and financial institutions. These may include 

retail banking products (e.g., checking accounts, savings accounts, loans, mortgages), 

investment products (e.g., stocks, bonds, mutual funds, retirement accounts), insurance 

products (e.g., life insurance, health insurance, property insurance), and wealth 

management services (e.g., financial planning, investment advisory, estate planning). 

7. Operational Efficiency: Driving operational efficiency and cost-effectiveness is crucial 

for maximizing profitability and sustainability in the banking and financial domain. 

Financial institutions must streamline processes, automate routine tasks, and eliminate 

redundancies to reduce operational costs and improve productivity. Operational 

efficiency requirements involve optimizing back-office operations, digitizing paper-based 

processes, and leveraging technology solutions for workflow automation and 

optimization. 

Overall, meeting the diverse requirements of the banking and financial domain 

requires a holistic approach that encompasses regulatory compliance, data security, risk 

management, customer experience, technology innovation, financial product offerings, 

and operational efficiency. By addressing these requirements effectively, financial 

institutions can build trust, drive growth, and achieve long-term success in a highly 

competitive and dynamic industry. 

The banking and financial sector is experiencing a technological revolution by 

adopting cutting-edge trends. Artificial Intelligence (AI) and Machine Learning (ML) 

technologies are being integrated into various operations such as customer service, fraud 
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detection, and investment analysis. These technologies automate tasks, analyze large data 

sets, personalize customer interactions, and facilitate better decision-making. 

Blockchain and Distributed Ledger Technology (DLT) have changed the 

transaction processing system by providing secure and transparent ledgers for financial 

transactions. These technologies enable more efficient settlement processes, reduce fraud, 

and create digital assets and decentralized finance (DeFi) applications. Cloud Computing 

is another trend that is transforming the sector. Banks and financial institutions can scale 

their infrastructure, become more flexible, and reduce costs using cloud-based data 

storage, application hosting, and disaster recovery solutions. 

Big Data and Analytics technologies analyze vast amounts of data, providing 

insights into customer behavior, market trends, and risk profiles. Financial institutions 

can use data-driven decisions to identify opportunities and manage risks using advanced 

analytics techniques like predictive modeling and sentiment analysis. Cybersecurity and 

Privacy Enhancements are critical, as sensitive financial data must be protected, and 

regulatory compliance must be ensured with the increased digitization. Technologies like 

encryption, biometrics, and behavioral analytics strengthen cybersecurity defenses and 

protect against cyber threats. 

Robotic Process Automation (RPA) streamlines repetitive tasks and processes, 

making operations more efficient while reducing errors. RPA enables financial 

institutions to focus human resources on higher-value activities, thereby increasing 

productivity. Open Banking initiatives and Application Programming Interfaces (APIs) 

are changing how financial services are delivered by allowing secure data sharing and 

collaboration between banks, fintech startups, and third-party developers.  

These trends transform IT infrastructure, software development methodologies, 

and data management strategies in the banking and financial sectors. Organizations invest 
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in modernization efforts and agile practices to meet evolving customer demands and 

remain competitive. 

1.7 Stages to Deploy Software in Banking and Financial Domain 

Deploying software in the banking and financial domain involves several stages 

to ensure successful implementation, adherence to regulatory requirements, and minimal 

disruption to operations. Here are the critical stages involved in deploying software in 

this sector: 

1. Requirements Gathering: The first stage in deploying software in the banking and 

financial domain is to gather comprehensive requirements from stakeholders. This 

involves understanding the business objectives, user needs, regulatory constraints, and 

technical specifications. Requirements gathering may include workshops, interviews, 

surveys, and analysis of existing processes and systems. 

2. Design and Development: Once the requirements are gathered, the software undergoes 

the design and development stage. Design involves creating detailed specifications, user 

interfaces, and architectural blueprints that align with the business requirements. 

Development involves coding, testing, and debugging the software to ensure 

functionality, reliability, and security. Software development must adhere to strict 

regulatory standards and security protocols in the banking and financial domain. 

3. Testing and Quality Assurance: Testing and quality assurance are critical in deploying 

software in the banking and financial sector. Rigorous testing identifies and resolves 

defects or issues before the software is deployed into production. This includes functional 

testing, performance testing, security testing, and user acceptance testing to ensure that 

the software meets the required performance, reliability, and compliance standards. 

4. Regulatory Compliance and Security Review: Before deploying software in the 

banking and financial domain, it must undergo a thorough regulatory compliance and 
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security review. This involves ensuring the software complies with industry regulations 

such as PCI DSS, GDPR, Sarbanes-Oxley Act, etc. Security measures such as encryption, 

access controls, and audit trails must be implemented to protect sensitive financial data 

and prevent unauthorized access. 

5. Deployment Planning: Deployment planning involves developing a detailed 

deployment plan that outlines the steps, timelines, and resources required to deploy the 

software into production. This includes coordinating with various stakeholders, 

scheduling downtime or maintenance windows, and preparing contingency plans for 

potential issues or disruptions. 

6. Deployment Execution: The deployment execution stage involves implementing the 

software into the production environment according to the deployment plan. This may 

involve installing software updates, configuring systems, migrating data, and conducting 

final testing to ensure the software functions as expected. 

7. Training and User Adoption: Training sessions are conducted to familiarize users with 

the new system and its features once the software is deployed. Training may include 

workshops, tutorials, and user documentation to help users understand how to use the 

software effectively. User adoption is monitored, and feedback is collected to identify 

any areas for improvement or additional training. 

8. Post-Deployment Support and Maintenance: Post-deployment support and 

maintenance are essential for ensuring the software's ongoing stability, performance, and 

security. This involves monitoring the software for any issues or anomalies, applying 

patches and updates as needed, and providing technical support to users. Additionally, 

regular maintenance activities such as data backups, system upgrades, and security audits 

are performed to maintain the integrity of the software and mitigate potential risks. 
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By following these stages, organizations can effectively deploy software in the 

banking and financial domain, ensuring compliance with regulatory requirements, 

security standards, and user needs while minimizing disruption to operations. 

1.8 Research Problem 

The banking and financial sector is undergoing a transformative phase with an 

increasing reliance on software products for operational efficiency and customer-centric 

services. However, deploying these software solutions poses a significant challenge due 

to the sector's complex regulatory environment, innovation, and the demand for 

operational precision. Traditional project management methodologies, while providing 

structure, may need to improve in addressing the dynamic and iterative nature of software 

deployment, potentially leading to delays, inefficiencies, and a heightened risk of non-

compliance. 

In the rapidly evolving banking and financial sector landscape, deploying 

software products is pivotal for operational excellence and customer satisfaction. 

However, the existing project management practices within this domain need help 

adapting to the dynamic nature of technology, regulatory requirements, and the need for 

timely and cost-effective solutions. The problem is the need for a comprehensive 

understanding of how current project management methodologies align with the unique 

demands of the financial sector and how they impact the success of software deployment 

projects. This research addresses this gap by systematically examining the current project 

management landscape and assessing its impact on project timeliness, cost efficiency, 

and scope success within the banking and financial sector.  

1.9 Purpose of Research  

The motivation for undertaking research on evaluating hybrid project 

management approaches in the deployment of software products within the banking and 
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financial domain arises from the intricate complexities inherent in the industry. The 

financial sector operates within a dynamic landscape characterized by intricate regulatory 

frameworks, rapid technological advancements, and diverse project requirements. 

Conventional project management methodologies, often designed for linear and 

predictable processes, may encounter challenges in effectively navigating this 

multifaceted environment. Hybrid project management methodologies present an 

opportunity to bridge the gap between traditional and Agile approaches, offering a 

flexible framework that aligns with the sector's unique demands. Motivated by the need 

to address this complexity, the research seeks to identify project management strategies 

that can enhance adaptability, innovation, and risk mitigation within the financial domain. 

Moreover, the motivation stems from the recognition that successful software 

deployment not only provides a competitive edge but also contributes to operational 

efficiency, customer satisfaction, and compliance with regulatory standards. By exploring 

and understanding the effectiveness of hybrid approaches, the research aims to provide 

practical insights that enable financial institutions to optimize their project management 

practices, ultimately supporting industry competitiveness and continuous improvement.  

1.10 Significance of the Study  

The research "Evaluating the Effectiveness of Hybrid Project Management 

Approaches in Deploying Software Products within the Banking and Financial Domain" 

is significant in software project management. By exploring the effectiveness of hybrid 

project management approaches, this research seeks to address the significant challenges 

faced by the banking and financial sectors in software project management. 

This research has several critical implications. First, it can contribute to advancing 

project management practices within the banking and financial domain by providing 

insights into how hybrid methodologies can be customized to suit the specific 
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requirements of software projects in this sector. Second, it aims to improve software 

deployment processes by identifying the most effective hybrid project management 

approaches for deploying software products in the banking and financial domain.  

Third, the research can help mitigate risks and challenges that the sector faces in 

software project management, including regulatory compliance, data security, and 

customer privacy concerns. By evaluating hybrid project management approaches, the 

research can identify strategies for mitigating these risks, enhancing project outcomes, 

and reducing the likelihood of project failures.  

Fourth, the research can provide insights into how resources should be allocated 

and how budgets should be managed effectively to support hybrid project management 

initiatives in the banking and financial domain. Hybrid project management approaches 

often combine traditional and agile methodologies with resource requirements and budget 

considerations. 

Finally, the research findings can inform banking and financial institutions' 

decision-making processes and strategy development. By understanding the effectiveness 

of hybrid project management approaches, organizations can make informed decisions 

about which methodologies to adopt and how to optimize their project management 

practices to achieve strategic objectives. 

Overall, the research on evaluating hybrid project management approaches in 

deploying software products within the banking and financial domain holds significant 

promise for improving project outcomes, enhancing organizational efficiency, and 

driving innovation in this critical sector of the economy.  

This study aims to answer the following research questions: 

• How to Identify the existing methodologies, including traditional, Agile, and 

hybrid approaches, and assess their strengths and limitations? 
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• What factors contribute to the success or delay in project completion timelines? 

• What is the correlation between the success of software deployment projects in 

the banking and financial sector in terms of cost management and the utilization of 

different project management methodologies? 

• How different methodologies success or challenges related to project scope in 

software deployment within the banking and financial sector, and what factors influence 

the achievement of project scope objectives? 
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CHAPTER II:  

REVIEW OF LITERATURE 

2.1 Introduction  

The banking and financial domain encompasses a broad range of institutions, 

services, and activities that are crucial to the functioning of the global economy. Banks 

and financial institutions play a pivotal role in improving the nation's economy by 

providing a diverse range of services. These services include facilitating the mobilization 

of funds from surplus to deficit sectors of the economy, enabling individuals and 

businesses to access credit, managing risk through insurance policies, and supporting 

investment and economic growth. In particular, commercial banks are key players within 

the banking and financial domain. They specialize in collecting money from the public 

and investing it in various financial assets such as stocks, bonds, loans, mortgages, leases, 

and insurance policies. 

The banking and financial domain has experienced significant transformation due 

to rapid technological advancements and digitization. Technological innovations have 

revolutionized the way financial services are delivered and accessed. The development 

and competitiveness of the financial sector have greatly been attributed to technology's 

role in digitalization. As a result, conventional financial institutions, including banks, are 

facing challenges and are required to adapt to the changing landscape. 

In order to maintain a competitive edge in the ever-evolving banking and financial 

domain, it is absolutely imperative to continuously innovate and improve efficiency. 

Financial institutions must adapt and wholeheartedly embrace new technologies, as this is 

the key to meeting the ever-changing needs and expectations of their esteemed 

customers. In today's increasingly digital age, customers have come to expect nothing 

short of lightning-fast and incredibly convenient banking services. In order to satisfy 
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these demands, banks are actively investing in cutting-edge technologies such as mobile 

banking apps, online platforms, and state-of-the-art artificial intelligence-powered 

solutions. These remarkable innovations not only serve to enhance the overall customer 

experience, but they also work wonders in terms of streamlining operational efficiency 

and driving down costs for the banks themselves. Moreover, let us not forget about the 

incredible opportunities that have arisen as a direct result of globalization and the 

deregulation of the financial sector. These developments have allowed banks to boldly 

venture beyond their national borders and expand their services on a global scale. By 

skilfully leveraging the power of technology, banks are now able to provide an even 

wider range of services and cater to a truly global customer base, thereby solidifying their 

position as industry leaders. 

In the dynamic realm of banking and finance, deploying software is crucial for 

competitiveness and meeting customer needs. Hybrid project management, combining 

traditional and agile methods, offers promise in addressing industry-specific challenges. 

This literature review explores existing research on hybrid approaches in banking, aiming 

to uncover insights into their effectiveness, driving factors, and areas for improvement. 

By synthesizing this knowledge, the review sets the stage for empirical research, offering 

valuable guidance for project managers and decision-makers in the sector (Leong et al., 

2023). 

2.2 Project Management in the Banking and Financial Domain 

As the banking and financial sector embraces technological advancements and 

digitization, the need for effective project management becomes essential. Project 

management plays a crucial role in ensuring the successful implementation of new 

technologies and digital initiatives within the banking and financial domain. Project 
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management encompasses the planning, organizing, and controlling of resources to 

achieve specific goals and objectives. 

In the context of the banking and financial industry, project management ensures 

that technological innovations and digital initiatives are implemented efficiently, on time, 

and within budget. By following a structured project management approach, banks can 

minimize risks and optimize the use of resources, leading to successful outcomes. 

Effective project management allows banks to streamline processes, improve efficiency, 

and stay competitive in the rapidly evolving digital landscape. 

In addition to the demand for adaptation and efficiency, banks also face the 

challenge of maintaining institutional capacity (Korkmaz, 2020). To address this 

challenge, banks are investing in the implementation of digital technologies that not only 

streamline operations but also foster financial inclusion and competitiveness. One of the 

key areas where technology has transformed the banking sector is in the realm of data 

collection and analysis. 

Key Challenges and Complexities in Project Management Within the banking and 

financial domain, the papers from above domain propose that the banking and financial 

sector faces various challenges in project management, such as complying with 

regulations, adhering to traditional project management approaches, and facing 

competition from non-traditional competitors. According to Dewantari et al. (2021), the 

adoption of agile methodologies in the banking industry is primarily hindered by 

challenges related to project integration management and project resource management. 

Priambodo et al. (2019) has identified key success factors for implementing IT projects in 

the banking industry, which include the involvement of subject matter experts and the 

creation of a suitable development environment. Stankevych et al. (2022) suggests that 

the successful implementation of innovative IT projects in the banking industry 
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necessitates the utilization of project management techniques that enable risk assessment 

and phased execution. On the whole, the papers indicate that project management 

challenges in the banking and financial domain are intricate and necessitate thoughtful 

consideration of regulations, traditional approaches, and innovative methods. 

Regulatory requirements have a profound impact on project management 

processes and methodologies in the banking and finance sector. This influence is 

primarily exerted through capital requirements and risk management mandates. The 

regulatory framework for project finance plays a crucial role in shaping bank activity and 

the economic structure of banking firms. Project finance, with its heavy reliance on 

project assets and quality for loan terms, necessitates a departure from traditional bank 

rating models. To evaluate credit risk in project finance lending, regulatory capital 

requirements provide banks with a qualitative method known as a supervisory slotting 

criteria approach. This underscores the significant impact of regulatory frameworks on 

banking operations and project financing decisions (Scannella, 2012). 

Moreover, the global financial crisis exposed the shortcomings of traditional 

capital requirements as a regulatory tool and prompted the introduction of more nuanced 

approaches like the Basel III regulations. These regulations include liquidity 

requirements and leverage ratios designed to stabilize the financial system by preventing 

excessive risk-taking and ensuring banks have sufficient capital buffers. Such regulatory 

measures directly influence bank lending behaviors, particularly during economic 

downturns, and affect their ability to finance projects (Morris and Shin, 2009). 

While capital requirements aim to enhance bank stability, they can unintentionally 

impact lending practices and investment behaviors. Research has shown that an increase 

in capital requirements can lead to a reduction in lending by banks, which in turn affects 

corporate borrowing and investment in fixed assets. This illustrates the intricate interplay 
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between regulatory measures and bank financing activities, with significant implications 

for project management in the sector (Fraisse and Thesmar, 2015). 

In addition, regulatory requirements shape the risk management strategies of 

banks. For instance, regulations that promote market discipline and empower supervisory 

authorities are found to enhance both cost and profit efficiency of banks. On the other 

hand, stricter capital requirements, while improving cost efficiency, may reduce profit 

efficiency. This highlights the trade-offs involved in regulatory compliance and its impact 

on banking operations and project management methodologies (Pasiouras and 

Zopounidis, 2009). 

In conclusion, regulatory requirements play a vital role in shaping project 

management processes and methodologies in the banking and finance sector. They dictate 

capital allocation, influence lending and investment decisions, and mandate risk 

management practices. As a result, banks need to adapt their project management 

strategies to comply with capital requirements, effectively manage risks, and maintain 

financial stability. 

In the banking and financial sector, project managers use various risk 

management techniques to address the unique risks associated with software projects. 

These methods focus on practical applications and methodological approaches and are 

vital for navigating financial software development's complexities and regulatory 

challenges. Key approaches include: 

1. Implementing a systematic framework for project management that includes 

monitoring and controlling based on scope, schedule, and cost. This framework helps 

identify and respond to risks in advance, ensuring that the project aligns with its 

objectives despite the challenges encountered (Chung et al., 2020). 
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2. Conducting in-depth interviews with IT professionals to rank risks based on likelihood 

and consequences. This process helps identify the most significant risks, such as 

personnel shortfalls, unrealistic project schedules and budgets, and incomplete 

requirements. The primary strategy for these risks is risk reduction through project 

management rather than technical processes, underscoring the importance of managing 

stakeholders' expectations (David et al., 2004). 

3. Developing a comprehensive understanding of risk from different perspectives to offer 

solutions for efficient risk management. This approach prioritizes risks based on their 

impact, measured through essential parameters critical to the software development cycle. 

An enhanced risk analysis approach is proposed for identifying, measuring, and 

calculating risk occurrence (Raghavi et al., 2018). 

4. Applying economic concepts to quantify uncertainties in single projects or portfolios 

better. This technique allows managers to estimate the probability distribution of earnings 

and losses, providing a quantitative basis for risk management decisions in software 

projects (Hélio et al., 2007). 

These strategies demonstrate a multi-faceted approach to risk management in 

software projects within the banking and financial domain, emphasizing the need for 

strategic planning and tactical management to navigate the risks effectively. 

2.3 Understanding Hybrid Project Management 

Hybrid project management is a flexible and adaptable approach that combines 

traditional and agile methodologies to cater to the specific needs of a project. In 

traditional project management, the project moves through sequential phases, each one 

completed before moving on to the next. This approach is suitable for projects with 

steady requirements and predictable outcomes. Agile methodologies, such as Scrum or 
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Kanban, prioritize collaboration, iterative development, and adaptability, making them 

ideal for projects with evolving requirements and uncertainties. 

Hybrid project management aims to leverage the strengths of both traditional and 

agile approaches while mitigating their weaknesses. By blending the structured planning 

and documentation of traditional project management with the flexibility and 

responsiveness of agile methodologies, hybrid project management seeks to strike a 

balance between predictability and adaptability. 

At its core, hybrid project management acknowledges that not all projects fit 

neatly into the traditional or agile camp. Some projects may require a more formalized 

approach due to regulatory requirements, stakeholder expectations, or the nature of the 

work involved. At the same time, these projects may also benefit from agile practices 

such as iterative development, frequent feedback loops, and collaboration among cross-

functional teams. 

Critical aspects of understanding hybrid project management include: 

1. Tailored Approach: Hybrid project management allows project managers to customize 

their approach based on the specific needs and characteristics of the project. This means 

selecting and integrating the most appropriate project management practices from 

traditional and agile methodologies to achieve the desired outcomes. 

2. Flexibility and Adaptability: The defining features of hybrid project management are 

flexibility and adaptability. Project managers can adjust their approach throughout the 

project lifecycle, responding to changes in requirements, priorities, and external factors. 

3. Risk Management: Hybrid project management emphasizes proactive risk 

management, identifying, assessing, and mitigating risks early in the project lifecycle. By 

incorporating risk management practices from both traditional and agile methodologies, 
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project managers can anticipate potential challenges and develop contingency plans to 

address them. 

4. Stakeholder Engagement: Effective stakeholder engagement is critical in hybrid 

project management, as it helps ensure alignment between project objectives and 

stakeholder expectations. Hybrid approaches encourage ongoing collaboration and 

communication with stakeholders, enabling them to provide feedback, make informed 

decisions, and stay engaged throughout the project. 

5. Iterative Delivery: While hybrid project management may incorporate elements of 

sequential planning from traditional methodologies, it also embraces iterative delivery 

practices from agile methodologies. This allows project teams to deliver value 

incrementally, with frequent opportunities for feedback and course correction. 

Overall, understanding hybrid project management involves recognizing it as a 

practical approach that combines the best of traditional and agile methodologies to 

achieve project success in diverse and dynamic environments. By leveraging its 

flexibility, adaptability, and tailored approach, project managers can effectively navigate 

the complexities of modern projects and deliver value to stakeholders.  

Hybrid project management is a blended approach that combines traditional and 

agile methodologies to meet the needs of stakeholders with diverse preferences, 

priorities, and expectations. This approach offers a flexible and responsive approach to 

project delivery, making it efficient in managing complex projects where stakeholder 

requirements and project scopes may evolve. 

Hybrid methodologies incorporate flexibility by blending the predictability of 

traditional project management with the adaptability of agile practices. This ensures that 

projects can respond to changes without sacrificing overall project objectives while 
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accommodating diverse stakeholder perspectives and enhancing project outcomes 

(Gemino et al., 2020). 

Continuous stakeholder engagement is promoted by hybrid project management, 

facilitating better communication and collaboration. This ensures that stakeholder 

expectations are aligned with project goals throughout the project lifecycle, which leads 

to better outcomes and accommodates diverse stakeholder perspectives (Mäenpää et al., 

2016). 

By employing a hybrid approach, project managers can tailor methodologies to 

suit the specific needs of a project, balancing the demand for speed and flexibility with 

the need for detailed planning and control. This customization allows for accommodating 

stakeholders' varied preferences and priorities, ensuring that the project delivers value to 

all parties involved (Reiff and Schlegel, 2022). 

The hybrid approach supports better decision-making by leveraging Agile's 

iterative feedback loops with traditional milestone-based review points. This ensures that 

stakeholder input is considered at critical points throughout the project, enabling 

decisions that reflect a wide range of stakeholder interests and ultimately leading to better 

outcomes (Fernandes et al., 2018). 

Hybrid project management fosters an environment where stakeholders from 

various backgrounds can collaborate effectively by integrating diverse project 

management practices. This encourages sharing ideas and solutions, leading to innovative 

outcomes that satisfy a broad spectrum of stakeholder expectations (Azenha et al., 2020). 

In summary, hybrid project management is a versatile framework that 

accommodates stakeholders' complex and varied needs in project environments, ensuring 

that projects are delivered successfully while meeting or exceeding stakeholder 

expectations. 
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2.4 Software Deployment in the Banking and Financial Domain 

The process of software deployment in the banking and financial domain is 

crucial and involves various strategies to ensure the successful implementation of new or 

updated software applications. The unique challenges faced by this sector, such as 

security concerns, regulatory compliance, and the need for minimal disruption to ongoing 

operations, make this process essential. 

In a study by Latoza (1989) titled "Deployment Strategies for New Software 

Technology," the author discusses different deployment strategies, including diffusion, 

test site, and edict. This study emphasizes the important role of technology managers, 

information flow, and application centers in effectively implementing these strategies. 

This perspective holds great relevance in the banking and financial domain, where the 

choice of deployment strategy significantly impacts an organization's ability to adapt to 

new software technologies efficiently. 

In the paper "Software Deployment, Past, Present, and Future" by Dearle (2007), 

the author traces the evolution of software deployment and highlights the complexity 

introduced by distributed, heterogeneous environments. The importance of establishing a 

standard terminology for deployment activities is emphasized, and the need for future 

research to address deployment issues is identified. This insight is invaluable for banking 

and financial institutions dealing with the complexities of deploying software in a rapidly 

evolving technological landscape. 

Kannabiran and Narayan (2005) explore the deployment of internet banking and 

e-commerce in India in their study titled "Deploying Internet Banking and E-commerce 

in India." The authors emphasize the critical role of aligning business and IT strategies 

for successful deployment. Their case study provides valuable insights into the challenges 
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and successes encountered in deploying online banking solutions, offering pertinent 

lessons for financial institutions worldwide. 

In the paper "Integrating Software Construction and Software Deployment" by 

Dolstra (2003), an integrated approach to building and deployment is proposed, 

addressing the overlap between component dependencies used in the build process and 

deployment. This perspective is particularly relevant for banking and financial 

applications, where the deployment of complex, component-based software requires 

careful coordination between development and operational teams. 

Finally, Coupaye and Estublier (2000) lay the foundations for enterprise software 

deployment in their work "Foundations of Enterprise Software Deployment." The focus 

is on the activities required to operationalize applications in large companies, providing a 

framework essential for understanding the specific deployment challenges faced by large 

banking and financial organizations. 

These studies collectively highlight the diverse strategies and considerations 

involved in deploying software in the banking and financial domain. Themes such as 

strategic alignment, integration of development and deployment processes, and 

adaptation to distributed environments emerge prominently from the literature, 

underscoring the intricate nature of software deployment in this sector.  

Banks and financial institutions must maintain operational continuity, data 

integrity, and regulatory compliance by integrating new software and legacy systems 

seamlessly. The following are some strategies that they can utilize: 

1. Thorough Planning: Begin by conducting a comprehensive analysis of the new 

software system and existing legacy systems. Identify potential points of integration, data 

dependencies, and workflow interactions. Develop a detailed integration plan that 
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outlines specific tasks, timelines, and responsibilities for each phase of the integration 

process. 

2. Standardization and Compatibility: Ensure that the new software system is compatible 

with the technology stack and data formats used in the legacy systems. Standardize data 

formats, protocols, and interfaces to facilitate seamless communication and data 

exchange between systems. Invest in middleware or integration platforms that support 

interoperability between different systems and technologies. 

3. Data Mapping and Transformation: Identify discrepancies or inconsistencies by 

mapping the data structures and fields between the new and legacy software systems. 

Develop data transformation scripts or algorithms to convert data formats, reconcile 

discrepancies, and maintain data integrity during integration. 

4. Modular Integration: To minimize complexity and reduce the risk of disruptions, break 

down the integration process into smaller, manageable modules or components. Prioritize 

integration tasks based on their criticality and dependencies, starting with essential 

functionalities and gradually expanding to cover more complex integrations. 

5. Testing and Validation: Validate the integrated systems' accuracy, integrity, and 

performance by implementing rigorous testing procedures. Conduct unit, integration, and 

end-to-end tests to identify and address any issues or anomalies before deploying the 

integrated solution into production. Involve stakeholders from both IT and business teams 

in the testing process to ensure alignment with requirements and expectations. 

6. Incremental Deployment: Gradually roll out the integrated solution in stages or phases 

by adopting an incremental deployment approach. Start with a pilot implementation in a 

controlled environment to validate the integration and gather end-user feedback. 

Gradually expand the deployment to additional departments or business units, monitoring 

performance and addressing any issues as they arise. 
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7. Change Management and Training: Provide comprehensive training and support to 

end-users to familiarize them with the new software system and any changes to existing 

workflows or processes. Develop user documentation, training materials, and support 

resources to help users navigate the integrated solution effectively. Implement change 

management strategies to manage resistance to change and ensure a smooth transition for 

all stakeholders. 

8. Continuous Monitoring and Optimization: Continuously monitor the performance and 

usability of the integrated systems after deployment. Implement monitoring tools and 

analytics to track system usage, performance metrics, and user feedback. Use this data to 

identify areas for optimization, address emerging issues, and implement continuous 

improvements to the integrated solution over time. 

By following these strategies, banks and financial institutions can effectively 

ensure seamless integration between new software systems and existing legacy systems, 

enabling them to leverage the benefits of modern technology while preserving the 

stability and reliability of their existing infrastructure. 

2.5 Factors Impacting Effectiveness in Hybrid Project Management 

Hybrid project management has gained popularity because of its ability to cater to 

various project needs by blending traditional and agile methodologies. To ensure 

successful implementation, it is crucial to comprehend the factors that impact its 

effectiveness. The effectiveness of hybrid project management is significantly impacted 

by the project's complexity, scope, size, and technical requirements. A hybrid project 

approach that combines the traditional methodologies' structured planning and the agility 

of agile practices may benefit highly complex projects in managing uncertainties 

effectively. The organizational culture plays a vital role in determining the effectiveness 
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of hybrid project management. Organizations that embrace collaboration, innovation, and 

continuous improvement are more likely to succeed in implementing hybrid approaches. 

On the other hand, organizations with rigid hierarchies and resistance to change 

may face challenges in adopting hybrid methodologies. Effective stakeholder engagement 

is essential for the success of hybrid project management. Frequent stakeholder 

engagement throughout the project lifecycle ensures that expectations are aligned, fosters 

collaboration, and promotes buy-in for the hybrid approach. Maintaining clear 

communication channels and transparent decision-making processes is critical for 

stakeholder engagement. Strong leadership and governance are essential for driving the 

effectiveness of hybrid project management. Influential project sponsors, project 

managers, and governance structures provide direction, support, and oversight throughout 

the project lifecycle. They ensure the hybrid approach is implemented consistently and 

aligned with organizational goals and objectives. Collaboration and empowerment are 

core principles of agile methodologies and are equally crucial in hybrid project 

management. Cross-functional teams, empowered to make decisions and adapt to 

changing requirements, contribute to project success. Practical collaboration tools and 

techniques facilitate team members' communication, coordination, and knowledge 

sharing. Adequate resource allocation and skills are critical for hybrid project 

management's effectiveness. Organizations must ensure they have the right mix of 

resources, including personnel, technology, and infrastructure, to support hybrid projects. 

Training and development programs can enhance the skills and competencies of project 

teams, enabling them to implement hybrid methodologies effectively. Effective risk 

management is essential for mitigating uncertainties and ensuring project success in 

hybrid project management. Identifying, assessing, and addressing risks early in the 

project lifecycle minimizes their impact on project outcomes. A proactive approach to 
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risk management involves regular monitoring, evaluation, and adaptation of risk 

mitigation strategies. Continuous improvement is a core principle of agile methodologies 

and is equally relevant in hybrid project management. Organizations should foster a 

culture of learning, experimentation, and adaptation to continually improve their hybrid 

project management practices. Regular retrospectives and lessons-learned sessions enable 

teams to identify strengths, weaknesses, and areas for improvement. In conclusion, 

several factors impact the effectiveness of hybrid project management, including project 

complexity, organizational culture, stakeholder engagement, leadership and governance, 

team collaboration and empowerment, resource allocation and skills, risk management, 

and continuous improvement. By understanding and addressing these factors, 

organizations can successfully enhance their ability to implement hybrid project 

management and deliver value to stakeholders. 

Several key factors contribute to the effectiveness of hybrid project management: 

Project Complexity: The complexity of the project, including its scope, size, and 

technical requirements, significantly impacts the effectiveness of hybrid project 

management. Projects with high complexity may benefit from a hybrid approach that 

combines the structured planning of traditional methodologies with the flexibility of agile 

practices to manage uncertainties effectively. 

Organizational Culture: The organizational culture plays a vital role in 

determining the effectiveness of hybrid project management. Organizations that embrace 

collaboration, innovation, and continuous improvement are more likely to succeed in 

implementing hybrid approaches. Conversely, organizations with rigid hierarchies and 

resistance to change may face challenges in adopting hybrid methodologies. 

Stakeholder Engagement: Effective stakeholder engagement is essential for the 

success of hybrid project management. Engaging stakeholders early and frequently 
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throughout the project lifecycle ensures alignment of expectations, fosters collaboration, 

and promotes buy-in for the hybrid approach. Clear communication channels and 

transparent decision-making processes are critical for maintaining stakeholder 

engagement. 

Leadership and Governance: Strong leadership and governance are essential for 

driving the effectiveness of hybrid project management. Effective project sponsors, 

project managers, and governance structures provide direction, support, and oversight 

throughout the project lifecycle. They ensure that the hybrid approach is implemented 

consistently and aligned with organizational goals and objectives. 

Team Collaboration and Empowerment: Collaboration and empowerment are core 

principles of agile methodologies and are equally important in hybrid project 

management. Cross-functional teams empowered to make decisions and adapt to 

changing requirements contribute to project success. Effective collaboration tools and 

techniques facilitate communication, coordination, and knowledge sharing among team 

members. 

Resource Allocation and Skills: Adequate resource allocation and skills are 

critical for the effectiveness of hybrid project management. Organizations need to ensure 

that they have the right mix of resources, including personnel, technology, and 

infrastructure, to support hybrid projects. Training and development programs can 

enhance the skills and competencies of project teams, enabling them to effectively 

implement hybrid methodologies. 

Risk Management: Effective risk management is essential for mitigating 

uncertainties and ensuring project success in hybrid project management. Identifying, 

assessing, and addressing risks early in the project lifecycle minimizes their impact on 
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project outcomes. A proactive approach to risk management involves regular monitoring, 

evaluation, and adaptation of risk mitigation strategies. 

Continuous Improvement: Continuous improvement is a core principle of agile 

methodologies and is equally relevant in hybrid project management. Organizations 

should foster a culture of learning, experimentation, and adaptation to improve their 

hybrid project management practices continually. Regular retrospectives and lessons 

learned sessions enable teams to identify strengths, weaknesses, and areas for 

improvement. 

2.6 Implications for Banking and Financial Institutions 

In the fast-paced realm of banking and finance, where compliance and customer 

demands are of utmost importance, the successful execution of software projects is 

crucial. For banks and financial entities operating within this highly regulated domain, 

the art of project management requires a delicate balance between adhering to regulations 

and embracing agility and innovation. This is precisely where hybrid project management 

emerges as a beacon of opportunity, offering a unique blend of traditional and agile 

methodologies tailored to the sector's distinct challenges. 

Imagine a leading bank preparing to launch a cutting-edge online banking 

platform, aiming to enhance the customer experience and outshine competitors. As the 

project unfolds, the significance of factors influencing the effectiveness of hybrid project 

management becomes increasingly apparent. The bank must ensure meticulous 

compliance with regulations at every stage, from data security to financial reporting, 

while simultaneously leveraging the flexibility of hybrid methodologies to adapt to 

evolving customer needs and market dynamics. 

At the core of this endeavor lies the imperative for robust risk management. The 

bank's leadership fully comprehends the implications of hybrid project management 
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factors in mitigating the risks associated with complex software deployments. By 

proactively identifying, assessing, and addressing potential risks such as data breaches or 

system failures, the bank can safeguard its operations and reputation, instilling 

confidence among stakeholders and customers alike. 

Simultaneously, the bank is faced with the looming challenge of meeting 

customer expectations, driving them to prioritize efficiency and innovation. The 

implications of hybrid project management factors become evident as the bank strives to 

optimize resource allocation, streamline processes, and seamlessly integrate new 

technologies. Embracing agile principles, such as customer collaboration and iterative 

development, empowers the bank to deliver value-added solutions that resonate with its 

diverse customer base, positioning it as a leader in the digital banking landscape. 

As the project unfolds further, the bank realizes the competitive advantage that 

effective hybrid project management provides. By fostering a culture of innovation, 

collaboration, and continuous improvement, the bank hastens its time-to-market, 

amplifies product quality, and sets itself apart from competitors. In doing so, the bank not 

only achieves the immediate objectives of the software deployment project but also lays 

the foundation for future success in an ever-evolving industry landscape. 

In conclusion, the implications of factors influencing the effectiveness of hybrid 

project management for banking and financial institutions are profound. By addressing 

these implications diligently and with foresight, institutions can navigate the complexities 

of project management, mitigate risks, exceed customer expectations, drive operational 

efficiency, effectively integrate technology, and ultimately gain a competitive edge in the 

marketplace. 

Efficient resource allocation and process optimization are pivotal for enhancing 

operational efficiency in banking and financial institutions. These strategies directly 
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impact various aspects of organizational performance, including cost reduction, service 

quality improvement, and overall financial health. Based on insights from several studies, 

the implications of these strategies can be summarized as follows: 

1. Improved Operational Efficiency: Efficient resource allocation and process 

optimization significantly improve operational efficiency. By optimizing the allocation of 

resources and streamlining business processes, banks can reduce wastage, lower 

operational costs, and increase productivity (Huang et al., 2011). 

2. Enhanced Service Quality: These strategies enable financial institutions to improve the 

quality of their services. Banks can provide faster and more reliable customer services by 

effectively allocating resources to critical areas and optimizing processes, increasing 

customer satisfaction and loyalty (Korhonen and Syrjänen, 2004). 

3. Strategic Decision Making: Efficient resource allocation and process optimization 

support strategic decision-making by providing accurate and relevant data. This helps 

management identify improvement opportunities, allocate resources more effectively, and 

make informed decisions that align with the organization's strategic goals (Huang et al., 

2012). 

4. Competitive Advantage: Banks can gain a competitive advantage in the market by 

enhancing operational efficiency and service quality. Efficient processes and optimal 

resource utilization can differentiate an institution from its competitors, attracting more 

customers and potentially increasing market share (Mogilnikov, 2021). 

5. Financial Performance: Ultimately, these strategies positively impact the financial 

performance of banking and financial institutions. Improved efficiency and service 

quality can lead to increased revenues, reduced costs, and higher profitability. Moreover, 

strategic resource allocation and process optimization can help better manage risks and 
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ensure compliance with regulatory requirements, further stabilizing the institution's 

financial health (Peters et al., 2021). 

In summary, efficient resource allocation and process optimization are crucial for 

banking and financial institutions aiming to improve their operational efficiency, service 

quality, and financial performance. These strategies support day-to-day operations and 

play a vital role in strategic planning and competitive positioning. 

2.7 Importance of Hybrid Project Management in Software Deployment 

Hybrid project management plays a crucial role in software deployment, offering 

a tailored approach that combines the strengths of both traditional and agile 

methodologies. Its importance in software deployment cannot be overstated, especially in 

complex environments like the banking and financial sector. Here are several key reasons 

why hybrid project management is essential in software deployment. 

Flexibility: Software deployment projects often face changing requirements, 

uncertainties, and evolving stakeholder expectations. Hybrid project management 

provides the flexibility to adapt to these changes effectively. It allows project managers to 

incorporate agile practices such as iterative development and frequent feedback loops 

while maintaining the structured planning and documentation of traditional 

methodologies. 

Risk Mitigation: Software deployment projects in sectors like banking and finance 

are inherently risky due to regulatory compliance, data security concerns, and the 

potential impact on business operations. Hybrid project management enables proactive 

risk identification, assessment, and mitigation strategies. By leveraging both traditional 

and agile risk management approaches, project teams can minimize risks and ensure 

project success. 



 

 

46 

Regulatory Compliance: Compliance with regulatory requirements is paramount 

in the banking and financial sector. Hybrid project management facilitates compliance by 

incorporating formal planning, documentation, and quality assurance processes from 

traditional methodologies. At the same time, agile practices such as transparency, 

collaboration, and incremental delivery ensure that regulatory compliance is addressed 

iteratively throughout the project lifecycle. 

Stakeholder Alignment: Effective stakeholder engagement is critical for the 

success of software deployment projects. Hybrid project management fosters alignment 

between project teams and stakeholders by providing transparency, regular 

communication, and opportunities for stakeholder feedback. This ensures that stakeholder 

expectations are met, and project outcomes are aligned with organizational goals. 

Efficient Resource Utilization: Hybrid project management allows for efficient 

resource utilization by optimizing the allocation of personnel, technology, and 

infrastructure. Traditional methodologies provide a structured framework for resource 

planning and budget management, while agile practices enable teams to adapt resource 

allocations based on changing project requirements and priorities. 

Speed to Market: In today's fast-paced business environment, speed to market is 

essential for gaining a competitive edge. Hybrid project management accelerates the 

software deployment process by combining the efficiency of traditional planning and 

documentation with the agility of iterative development and rapid prototyping. This 

enables organizations to deliver high-quality software solutions to market faster while 

maintaining compliance and mitigating risks. 

Adaptability to Project Complexity: Software deployment projects in the banking 

and financial sector are often complex, involving multiple stakeholders, dependencies, 

and regulatory constraints. Hybrid project management is well-suited to handle this 
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complexity by providing a customizable framework that can be tailored to the specific 

needs of each project. Whether the project requires a more formalized approach or greater 

flexibility, hybrid methodologies can adapt to meet the demands of the project. 

Hybrid project management is of paramount importance in software deployment, 

particularly in sectors like banking and finance where compliance, risk management, 

stakeholder alignment, and efficiency are critical considerations. By blending the best 

practices of traditional and agile methodologies, hybrid project management enables 

organizations to navigate the complexities of software deployment projects effectively 

and achieve their strategic objectives. 

The importance of Hybrid Project Management (HPM) in software deployment is 

increasingly recognized in the development of technology-based products and services, 

especially as organizations strive to balance agility with the need for predictability and 

control. Hybrid Project Management integrates traditional and agile methodologies, 

leveraging both strengths to meet diverse project requirements effectively. The 

significance of HPM in software deployment encompasses several aspects: 

Flexibility and Structure for HPM offers a blend of the flexibility and adaptability 

of agile methodologies with the structure and predictability of traditional project 

management approaches. This balance is crucial in software deployment, where rapid 

response to change coexists with the requirement for thorough planning and 

documentation (Azenha et al., 2020). 

Enhanced Stakeholder Satisfaction involves HPM facilitates greater stakeholder 

engagement and collaboration throughout the software deployment process by 

incorporating agile practices. This leads to better alignment between project outcomes 

and stakeholder expectations, enhancing satisfaction (Gemino et al., 2020). 
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Adaptability to Project Specificities that hybrid approach allows organizations to 

tailor project management practices to the specific needs of each software deployment 

project. This adaptability is essential in dealing with different projects' unique challenges 

and requirements, ensuring more effective and efficient project execution (Reiff and 

Schlegel, 2022). 

Risk Management defiens as The combination of agile and traditional 

methodologies within HPM provides a robust framework for risk management. Agile 

practices enable rapid identification and response to emerging risks, while traditional 

methods ensure comprehensive risk planning and mitigation strategies are in place 

(Leong et al., 2023). 

Optimized Resource Utilization of HPM promotes more efficient use of resources 

by facilitating a more dynamic allocation of resources based on the evolving needs of the 

software deployment project. This leads to optimized resource utilization, reducing waste 

and enhancing project efficiency (Kuhrmann et al., 2019). 

In summary, Hybrid Project Management is critical in software deployment 

because it combines the best of both traditional and agile worlds. It offers the flexibility 

to adapt to changes and stakeholder needs while maintaining the structure necessary for 

complex project planning and execution. This approach improves project success rates, 

increases stakeholder satisfaction, and optimizes resource utilization, making it an 

essential strategy for future sustainability in software development and deployment 

projects. 

2.8 Conclusion 

The literature review has explored various dimensions of project management, 

focusing on the integration of traditional and agile methodologies within hybrid project 

management frameworks, the implications of efficient resource allocation and process 
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optimization for operational efficiency in banking and financial institutions, and the 

critical role of hybrid project management in software deployment. 

Hybrid Project Management Frameworks: The literature reveals that hybrid 

project management, which combines the strengths of both traditional and agile 

methodologies, is increasingly adopted across industries to address the complexity of 

modern projects. Studies such as Gemino et al. (2020) and Azenha et al. (2020) highlight 

that hybrid approaches enable organizations to balance flexibility with structure, ensuring 

adaptability to change while maintaining project predictability. This blend effectively 

manages stakeholder expectations and optimizes resource utilization, enhancing project 

outcomes and stakeholder satisfaction. 

Operational Efficiency in Banking and Financial Institutions: Efficient resource 

allocation and process optimization are identified as pivotal factors for enhancing 

operational efficiency within banking and financial institutions. The literature 

underscores the importance of adopting systematic and dynamic frameworks for resource 

management, as seen in studies by Huang et al. (2011) and Korhonen and Syrjänen 

(2004). These strategies not only reduce costs and improve service quality but also 

contribute to the overall financial health of organizations, highlighting the need for 

continuous improvement and adaptation in resource management practices. 

Software Deployment: Integrating agile practices with traditional project 

management approaches emphasizes hybrid project management's significance in 

software deployment. The literature, including contributions from Leong et al. (2023) and 

Kuhrmann et al. (2019), suggests that hybrid project management offers a versatile 

solution to software deployment challenges. It combines the rapid responsiveness of agile 

methodologies with the structured planning and control of traditional methods, 

facilitating improved risk management, stakeholder engagement, and resource utilization. 
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This approach is crucial for meeting the unique demands of software deployment 

projects, ensuring both efficiency and effectiveness in project execution. 

In conclusion, the literature review illuminates the evolving landscape of project 

management, where the fusion of traditional and agile methodologies within hybrid 

frameworks emerges as a critical strategy for navigating the complexities of 

contemporary projects. This approach is instrumental in enhancing operational efficiency, 

particularly in sectors such as banking and finance, and plays a vital role in successfully 

deploying software systems. The insights from this review underscore the importance of 

adaptability, stakeholder engagement, and optimized resource management in achieving 

project success and operational excellence.  
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CHAPTER III:  

METHODOLOGY 

3.1 Overview of the Research Problem 

The banking and financial sector is transforming, with a growing reliance on 

software products for operational efficiency and customer-centric services. However, 

deploying these solutions presents significant challenges due to the complex regulatory 

environment, innovation, and the demand for operational precision. Traditional project 

management methodologies, while providing structure, may need to improve in 

addressing the dynamic and iterative nature of software deployment, potentially leading 

to delays, inefficiencies, and a heightened risk of non-compliance. 

In the rapidly evolving banking and financial sector landscape, deploying 

software products is crucial for operational excellence and customer satisfaction. 

However, the existing project management practices within this domain require 

adaptation to the dynamic nature of technology, regulatory requirements, and the need for 

timely and cost-effective solutions. The issue is a comprehensive understanding of how 

current project management methodologies align with the unique demands of the 

financial sector and how they impact the success of software deployment projects. This 

research addresses this gap by systematically examining the current project management 

landscape and assessing its impact on project timeliness, cost efficiency, and scope 

success within the banking and financial sector. 

The first objective examines the current project management landscape within the 

banking and financial sector, providing a foundation for understanding existing practices 

before introducing hybrid approaches. This objective is critical for contextualizing 

subsequent evaluations of effectiveness. The second objective focuses on evaluating 

project timeliness and its association with project management methodologies, directly 
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relating to the effectiveness of hybrid project management. Understanding how different 

methodologies influence project timeliness is crucial, given the time-sensitive nature of 

the banking and financial sector. The third objective investigates the cost-wise success of 

projects, aligning with the overarching goal by assessing how project management 

methodologies, including hybrid approaches, contribute to cost efficiency in software 

deployment. Lastly, the fourth objective evaluates project scope success, a pivotal 

dimension in software deployment projects. This aligns directly with the research title, 

examining how project management methodologies, particularly hybrid approaches, 

impact the achievement of project objectives. Together, these objectives provide a 

comprehensive assessment of project management effectiveness within the banking and 

financial domain, contributing valuable insights to the chosen industry context and 

addressing the research title's overarching goal. 

3.2 Research Questions 

Efficient project management is essential as the banking and financial sectors 

embrace technological advancements and digitization. In the banking and financial 

domain, project management guarantees the successful integration of new technologies 

and digital initiatives through strategic planning, organization, and control of resources. 

The efficient implementation of technological innovations and digital initiatives within 

the banking and financial industry is ensured by project management, which ensures 

completion within budget and on time. Banks can optimize resource utilization and 

minimize risks by following a structured approach to project management, resulting in 

favorable outcomes. Project management is critical to the banking industry's ability to 

streamline processes, increase efficiency, and remain competitive in the rapidly evolving 

digital landscape. 
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The banking and financial sector faces various challenges in project management, 

such as complying with regulations, adhering to traditional project management 

approaches, and facing competition from non-traditional competitors. According to 

Dewantari et al. (2021), adopting agile methodologies in the banking industry is primarily 

hindered by project integration and resource management challenges. Priambodo et al. 

(2019) have identified critical success factors for implementing IT projects in the banking 

industry, including the involvement of subject matter experts and creating a suitable 

development environment. Stankevych et al. (2022) suggest that the successful 

implementation of innovative IT projects in the banking industry requires project 

management techniques that enable risk assessment and phased execution. Overall, the 

papers indicate that project management challenges in the banking and financial domain 

are complex and require careful consideration of regulations, traditional approaches, and 

innovative methods. 

This study aims to answer the following research questions: 

• How to Identify the existing methodologies, including traditional, Agile, 

and hybrid approaches, and assess their strengths and limitations? 

• What factors contribute to the success or delay in project completion 

timelines? 

• What is the correlation between the success of software deployment 

projects in the banking and financial sector in terms of cost management 

and the utilization of different project management methodologies? 

• How different methodologies success or challenges related to project 

scope in software deployment within the banking and financial sector, and 

what factors influence the achievement of project scope objectives? 
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3.3 Research Design 

The research design evaluating the efficacy of Agile and Waterfall project 

management techniques in managing project parameters in the banking and financial 

sector comprises a structured approach to collecting and analyzing pertinent data. This 

design encompasses vital elements such as research methodology, data collection 

methods, sampling strategy, and data analysis techniques. This study adopts a 

comparative analysis approach. This approach involves comparing the effectiveness of 

Agile and Waterfall project management techniques in managing specific project 

parameters, such as cost, timeline, scope, and quality, within the banking and financial 

sectors. The study will collect data from multiple sources and analyze it to identify 

trends, patterns, and differences between the two project management techniques. 

Several data collection methods will be employed to gather relevant information 

for the study, including a comprehensive literature review of Agile and Waterfall project 

management techniques and their application in the banking and financial sectors. This 

will provide a theoretical foundation for the study and help identify key factors 

influencing project efficiency. 

The study will also conduct surveys of project managers and stakeholders 

involved in banking and financial sector projects to gather data on the use of Agile and 

Waterfall techniques, perceived effectiveness in managing project parameters, and factors 

influencing their choice of methodology. Interviews with industry experts, project 

managers, and other relevant stakeholders will be conducted to gain insights into their 

experiences with Agile and Waterfall project management techniques.Furthermore, this 

study will analyze case studies of past projects implemented using Agile and Waterfall 

methodologies in the banking and financial sectors. This will provide real-world 
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examples of how each methodology has been applied and its impact on project 

parameters. 

The study's sampling strategy will involve selecting diverse participants from the 

banking and financial sectors, including project managers, stakeholders, and industry 

experts with experience using Agile and Waterfall project management techniques. To 

ensure a representative sample, the sample will be selected based on organizational size, 

project complexity, and geographic location. 

3.3.1 Exploring Project Management in Banking and Finance 

To achieve this objective, we will conduct a thorough literature review that 

involves a systematic search and analysis of academic journals, industry reports, books, 

and other relevant sources. Our focus will be on project management practices within the 

banking and finance sector, and we will identify theories, frameworks, methodologies, 

best practices, and case studies relevant to this area. 

We will then analyze and synthesize the collected literature to identify common 

themes, trends, challenges, and best practices in project management within this sector. 

By synthesizing key findings and insights from the literature review, we aim to develop a 

comprehensive understanding of project management practices specific to banking and 

finance. 

The banking and finance sector is experiencing a shift in project management, 

with a growing emphasis on success over the entire project and product life cycle. This is 

reflected in the increasing number of projects in organizations, which are driving 

innovation and growth. However, there is a need for better integration of project 

management with general management and organization developments, particularly in 

the context of multi-projects and multi-firms. This suggests a move towards a more 

holistic and adaptive model of project management in the sector. 
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Jugdev and Müller, (2005) discusses how our understanding of project success 

has changed over the last forty years. Initially, success was defined only in the 

implementation phase of a project's life cycle, but over time, this definition has 

broadened to encompass the entire project and product life cycle. The article evaluates 

this evolution and highlights conditions for success, critical success factors, and success 

frameworks. Ultimately, the author presents a holistic view of project success and its 

implications for practice. The topic is significant because projects are becoming more 

prevalent as a work mode, and it is necessary to clarify the distinction between project 

and process work. Many organizations are now using program and portfolio management 

to organize project-related work, and the success of individual projects has implications 

for the broader organization across multiple dimensions. Therefore, it is crucial to 

understand project success for project managers and the strategic direction of project 

management. This shift emphasizes the importance of reevaluating traditional notions of 

project success and adapting practices to align with broader organizational goals and 

strategies. 

Next Shenhar and Dvir (2007) give information on projects are vital in driving 

innovation from start to finish and are increasingly common in organizations. However, 

some companies prioritize operational excellence, which can cause a disconnect between 

project management and organizational goals. Traditional project management concepts 

may need to fit better in the dynamic business environment, resulting in a high project 

failure rate. 

Moreover, the author notes that top managers should pay closer attention to their 

company's project activities. Line managers treat projects as part of routine operations 

instead of distinct initiatives. To address these challenges, the author presents insights 

from a study of over 600 projects across various industries worldwide. The book 
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Reinventing Project Management offers a new and flexible model for planning and 

managing projects to achieve superior business results. The author proposes innovative 

approaches to project management that align with organizations' evolving needs in 

today's dynamic business landscape, drawing on empirical research and practical insights. 

Söderlund (2004) presents about recent rise in interest in exploring projects and 

project management. This article aims to review and analyze recent contributions in the 

field. The article uses two datasets - project-related research from major management 

journals and articles from the International Journal of Project Management spanning 

1993 to 2002 - to present a framework for understanding these developments and 

different perspectives. The authors suggest that "project research" better encompasses the 

field's current state than "project management research." They indicate a requirement for 

more focus on research related to multi-project and multi-firm contexts in the 

International Journal of Project Management, which is considered critical for future 

project studies. The article highlights the importance of integrating project management 

with broader management and organizational developments, emphasizing the concept of 

project ecologies as particularly significant. The authors propose that this concept could 

benefit practitioners by offering insights into the workings of modern industries. Overall, 

the paper contributes to ongoing discussions about the content and identity of project 

research. 

3.3.2 Assessing Key Parameters for Success in Banking and Finance Projects 

The banking and financial sector is constantly evolving, and the ability to execute 

projects successfully is crucial for organizations to maintain their competitive edge and 

grow. However, the exact factors that determine project success and the extent of their 

impact are still largely unknown. This problem statement sheds light on the complex and 

diverse determinants of project success within the banking and financial industry. 
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According to the hypothesis, multiple factors related to project management 

techniques contribute equally to the success of business solution projects in the banking 

and financial sectors. These factors include completing projects within the predetermined 

budget, meeting the specified timelines, aligning with the project scope, and achieving 

the expected quality standards. 

The Kruskal-Wallis test will be utilized to test the hypothesis rigorously. This 

non-parametric test is ideal for comparing multiple groups and provides a robust analysis 

without requiring any assumptions about the distribution of averages. If the Kruskal-

Wallis test results indicate significant differences in the impact of project management 

techniques across success factors, additional post-hoc tests, such as Dunn's test, will be 

conducted. These post-hoc analyses will enable pairwise comparisons to determine which 

specific factors exhibit noticeable differences in their contribution to project success. By 

adopting this comprehensive analytical approach, the study aims to provide a nuanced 

understanding of the relative importance of project management techniques in driving 

project success within the banking and financial sectors. 

3.3.3 Comparing Efficiency: Agile vs. Waterfall for Timely Project                       

Completion 

1. Data Collection 

• Acquire project data from a diverse sample of banking and 

financial sector projects, encompassing both Agile and Waterfall 

methodologies. 

• Ensure the dataset includes comprehensive information on project 

timelines, milestones, and completion dates. 

2. Data Preparation 
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• Organize the collected project data into distinct datasets 

corresponding to Agile and Waterfall methodologies. 

• Calculate the completion time for each project, precisely measured 

in days or weeks, to capture the duration from initiation to final 

delivery. 

3. Descriptive Statistics 

• Compute descriptive statistics for project completion times within 

each methodology, including mean, median, and standard 

deviation. 

• Assess the distribution of completion times for Agile and Waterfall 

projects to discern any notable patterns or differences. 

4. Normality and Homogeneity Tests 

• Conduct normality tests, such as the Shapiro-Wilk test, to evaluate 

if the completion time data conforms to a normal distribution 

within each methodology group. 

• Perform homogeneity tests, like Levene's test, to ascertain if the 

variances of completion times are consistent across Agile and 

Waterfall projects. 

5. ANOVA Test 

• Upon meeting the assumptions of normality and homogeneity, 

proceed with an analysis of variance (ANOVA) test to compare the 

mean completion times between Agile and Waterfall 

methodologies. 



 

 

60 

• Interpret the ANOVA results to determine the presence of 

statistically significant differences in the timeliness of project 

completion between the two methodologies. 

6. Post-hoc Tests 

• If significant differences are detected through ANOVA, conduct 

post-hoc tests such as Tukey's Honestly Significant Difference 

(HSD) test to identify specific pairwise disparities in project 

completion times between Agile and Waterfall approaches. 

• Analyze the post-hoc test outcomes to elucidate which 

methodology exhibits superior efficiency in ensuring timely 

project completion within the banking and financial sector context. 

7. Sensitivity Analysis 

• Perform sensitivity analysis to validate the robustness of the 

findings by varying criteria for project completion and reassessing 

the results. 

• Ensure that the conclusions drawn remain consistent across 

different scenarios and assumptions, enhancing the reliability of 

the study outcomes. 

8. Interpretation and Conclusion 

• Interpret the findings derived from the methodology to discern 

which project management methodology, Agile or Waterfall, 

demonstrates greater efficacy in achieving timely project 

completion within the banking and financial domain. 

• Summarize the implications of the analysis, emphasizing 

actionable insights for project managers, stakeholders, and 
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decision-makers involved in project management processes within 

the banking and financial sector. 

3.3.4 Comparing Efficiency: Agile vs. Waterfall for Project Cost 

Management 

The following is a detailed plan to comprehensively analyze project cost 

management practices within the banking and financial sector. The study compares the 

effectiveness of two popular project management methodologies, Agile and Waterfall, in 

managing project costs. The analysis will be conducted in multiple stages, as outlined 

below: 

1. Data Collection 

The first stage of the analysis will involve collecting comprehensive project data 

from various banking and financial sector projects. The dataset should encompass Agile 

and Waterfall methodologies and include detailed information on project budgets, 

expenditures, and cost management practices. The data should be gathered from reliable 

sources to ensure its accuracy and completeness. 

2. Data Preparation 

Once the data is collected, it will be organized into separate datasets 

corresponding to Agile and Waterfall methodologies. The next step will be calculating 

each project's total cost, considering all relevant expenses incurred throughout the project 

lifecycle. This will provide a more accurate picture of the actual costs associated with 

each methodology. 

3. Descriptive Statistics 

In this stage, descriptive statistics, including mean, median, and standard 

deviation, will be computed for project costs within each methodology. The distribution 

of project costs for Agile and Waterfall projects will be analyzed to identify any 
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discernible trends or differences. The descriptive statistics will help provide an initial 

understanding of the data and highlight potential areas for further analysis. 

4. Normality and Homogeneity Tests 

Normality tests, such as the Shapiro-Wilk test, will be conducted to assess if the 

project cost data conforms to a normal distribution within each methodology group. If the 

data is not normally distributed, appropriate transformations will be applied to ensure that 

the assumptions of normality are met. Additionally, homogeneity tests, like Levene's test, 

will be performed to determine if the variances of project costs are consistent across 

Agile and Waterfall projects. 

5. ANOVA Test 

If the assumptions of normality and homogeneity are met, an analysis of variance 

(ANOVA) test will be conducted to compare the mean project costs between Agile and 

Waterfall methodologies. The ANOVA test will provide insights into whether the two 

methodologies have statistically significant differences in project costs. The results will 

be interpreted to determine which methodology exhibits superior efficiency in project 

cost management within the banking and financial sector. 

6. Post-hoc Tests 

If significant differences are observed through ANOVA, post-hoc tests such as 

Tukey's Honestly Significant Difference (HSD) test will be conducted to identify specific 

pairwise variations in project costs between Agile and Waterfall methodologies. The post 

hoc test results will be analyzed to determine which methodology demonstrates superior 

efficiency in project cost management within the banking and financial sectors. 

7. Sensitivity Analysis 

Sensitivity analysis will validate the findings' robustness by exploring various 

scenarios and assumptions related to project costs. This will involve conducting different 
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analyses with varying assumptions to assess the consistency of the results. The aim is to 

ensure that the conclusions drawn remain consistent across different sensitivity analyses, 

enhancing the reliability of the study outcomes. 

8. Interpretation and Conclusion 

The final stage of the analysis will involve interpreting the findings from the 

methodology to discern which project management methodology, Agile or Waterfall, 

exhibits greater effectiveness in managing project costs within the banking and financial 

domain. The implications of the analysis will be summarized, highlighting actionable 

insights for project managers and stakeholders involved in cost management practices 

within banking and financial sector projects. This will provide a clear understanding of 

the results and highlight potential areas for improvement in project cost management 

practices. 

To investigate the management of project costs in the banking and financial 

sector, this study will compare the effectiveness of Agile and Waterfall project 

management methodologies. The study will be conducted in several stages. First, data 

will be collected from a variety of banking and financial projects, ensuring that both 

Agile and Waterfall methodologies are represented and that detailed information on 

budgets, expenses, and cost management strategies is available. The collected data will 

then be carefully organized into separate datasets for Agile and Waterfall projects, with 

total project costs calculated to provide a clear overview of each methodology's cost 

implications. Descriptive statistics, such as mean, median, and standard deviation, will be 

used to identify trends or differences in project costs and offer initial insights into the 

data. Normality and homogeneity tests will be conducted to determine if the data is 

consistent across Agile and Waterfall projects, and appropriate transformations will be 

made if necessary. An analysis of variance (ANOVA) test will be performed to compare 
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the average costs of Agile and Waterfall methodologies, revealing any significant 

differences and efficiency disparities. Post-hoc tests, such as Tukey's Honestly 

Significant Difference (HSD) test, will provide further insight into specific cost variations 

between methodologies, offering a deeper understanding of their respective efficiencies. 

Sensitivity analysis will verify the findings by exploring various project cost scenarios 

and assumptions, ensuring that the conclusions drawn are robust and reliable.  

Finally, the results obtained will determine which methodology - Agile or 

Waterfall - is more effective for project cost management in the banking and financial 

domain. The study's implications will be summarized, providing useful insights for 

project managers and stakeholders to improve cost management practices and enhance 

project efficiency. 

3.3.5 Comparing Efficiency: Agile vs. Waterfall for Project Scope 

Management 

The primary objective of this research is to conduct an in-depth comparison of the 

efficiency of Agile and Waterfall methodologies in the context of project scope 

management within the banking and financial domain. The research design will employ a 

mixed-method approach consisting of qualitative and quantitative data collection and 

analysis methods to achieve this goal. 

The data collection process will include four methods 

A literature review will be conducted to analyze the existing literature on Agile 

and Waterfall methodologies. The focus will be on their application and outcomes in 

project scope management for banking and financial projects. Several completed projects 

within the banking and financial domain will be selected for case studies to analyze the 

scope management performance of both methodologies. 
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Surveys will be developed and administered to project managers and team 

members who have experience with both methodologies to collect their opinions on their 

efficiency in scope management. Structured interviews will be conducted with project 

stakeholders, including customers, developers, and managers, to gather qualitative 

insights into their experiences with scope management under each methodology. 

The data collected will be analyzed using three methods: 

Comparative analysis will be done to evaluate how Agile and Waterfall 

methodologies manage project scope, particularly in change management, stakeholder 

engagement, and requirement specification. Statistical tools will be used to analyze 

quantitative data from surveys to identify trends and significant differences in the 

efficiency of scope management between Agile and Waterfall. 

Thematic analysis will be used to analyze qualitative data from literature, case 

studies, and interviews to identify common themes and sentiments related to the 

effectiveness of project scope management. The research will use five metrics for 

comparison, including change request frequency and handling, scope creep and its impact 

on project outcomes, stakeholder satisfaction with the delivered scope, adherence to 

initial scope definitions and project deliverables, and time to market and response to 

evolving requirements. 

The research methodology acknowledges potential biases due to the subjective 

nature of stakeholder feedback and the variability of project types within the banking and 

financial domain. The research also recognizes that hybrid approaches and context-

specific factors might influence the outcomes. The outcome of this research will provide 

a detailed comparison of how Agile and Waterfall methodologies manage project scope 

within the banking and financial domain. This comparison will aid organizations in 

determining which methodology or combination of methodologies most effectively 
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serves their scope management needs. Furthermore, the findings of this research will 

enhance the understanding of the efficiency of Agile and Waterfall methodologies in 

projects. 

3.3.6 Comparing Efficiency: Agile vs. Waterfall for Project Quality 

Management 

To implement a methodology for comparing the efficiency of Agile versus 

Waterfall in terms of project quality management within the banking and financial 

domain, a systematic approach will be adopted. Initially, a comprehensive literature 

review will be undertaken to establish a theoretical baseline for the quality metrics 

associated with both methodologies. Following this, empirical data will be collected 

through surveys and structured interviews with project management professionals who 

have experience in deploying software products using Agile or Waterfall methodologies. 

These instruments will be designed to gauge perceptions of quality outcomes, including 

defect rates, adherence to customer requirements, and overall satisfaction with the 

delivered product. 

In parallel, a quantitative analysis of project case studies from the industry will be 

conducted to objectively measure the quality delivered by each methodology, focusing on 

key indicators such as time to remediate issues, the number of iterations to reach desired 

quality levels, and the frequency of high-severity defects. Statistical techniques will be 

employed to analyze survey responses and case study results, with the aim of identifying 

significant patterns and correlations. A cross-methodology comparison will be executed, 

considering the agility of Agile in accommodating change and the structured environment 

of Waterfall which ensures thorough requirement specifications prior to development. 

The research will culminate in a holistic evaluation of the quality management efficiency 

of Agile and Waterfall, providing evidence-based recommendations for organizations in 
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the banking and financial domain on which methodology optimizes quality in project 

management. Consideration will also be given to potential hybrid approaches that may 

leverage the strengths of both methodologies to enhance project quality. The limitations 

of the study, including potential biases and the influence of specific project contexts, will 

be acknowledged to ensure the findings are properly contextualized. 

When comparing project quality management approaches in the banking and 

financial sector, analyzing Agile and Waterfall methodologies involves several crucial 

steps. Firstly, normality and homogeneity tests are necessary to determine if the data 

conforms to a normal distribution within each methodology group and if there is 

consistency in the variances of project quality metrics across the two methodologies. 

Commonly used assessments for these tests are the Shapiro-Wilk and Levene's tests. 

Suppose the assumptions of normality and homogeneity are met. In that case, the 

next step is to use an analysis of variance (ANOVA) test to compare the mean project 

quality metrics between Agile and Waterfall methodologies. The results of the ANOVA 

are then examined to determine if there are any significant differences in project quality 

between the two methodologies. 

If significant differences are detected through ANOVA, post-hoc tests such as 

Tukey's Honestly Significant Difference (HSD) are utilized to identify specific pairwise 

variations in project quality metrics between Agile and Waterfall methodologies. The 

post-hoc test results are then analyzed to understand which methodology is more efficient 

in project quality management within the banking and financial sectors. 

To validate the findings, sensitivity analysis explores various scenarios and 

assumptions related to project quality metrics. The results are then interpreted to 

determine which project management methodology, Agile or Waterfall, is more effective 

in managing project quality within the banking and financial domain. 
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Finally, the analysis is summarized, highlighting actionable insights for project 

managers and stakeholders in enhancing project quality practices within banking and 

financial sector projects. 

3.4 Population and Sample 

Defining the population of interest is a crucial aspect of research as it lays the 

groundwork for understanding the broader context in which the study operates. The 

population represents the individuals, entities, or objects under investigation, serving as 

the foundation for the study's conclusions. It also identifies the target audience to which 

the findings are intended. For example, in a study exploring consumer preferences in the 

automobile industry, the population may include all potential car buyers in a particular 

geographic region or demographic segment. By explicitly defining the population, 

researchers can ensure that their study remains focused and relevant to the target 

audience, thus enhancing the applicability and significance of the research findings. 

In research methodology, selecting an appropriate sample ensures the study's 

validity and reliability. A sample is a subset of the population chosen for detailed 

examination and analysis, carefully selected to be representative of the larger population. 

By selecting an appropriate sample, researchers can draw inferences and generalize 

findings beyond the sample to the broader population. Various sampling techniques, such 

as random sampling, stratified sampling, or convenience sampling, are employed to 

ensure that the sample is unbiased and reflects the population's characteristics. For 

instance, in a study investigating the impact of social media on consumer behavior, 

researchers may use stratified sampling to ensure a proportional representation of 

different age groups or income brackets within the sample. By carefully selecting and 

constructing the sample, researchers can mitigate bias and enhance the external validity 

of their findings. 
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When designing a research study, careful consideration must be given to the 

population and sample to ensure the robustness and reliability of the research findings. 

Several crucial considerations come into play during this process. Firstly, researchers 

must clearly define the population of interest, delineating its boundaries and scope in 

alignment with the research objectives. Next, attention should be given to the sampling 

frame, which identifies the accessible portion of the population from which the sample 

will be drawn. Selecting an appropriate sampling technique is essential to ensure 

randomness and representativeness in the sample selection process. Determining the 

optimal sample size is critical to achieving adequate statistical power and precision in the 

study results. Researchers should focus on minimizing sampling bias and assessing the 

generalizability of the findings to other populations or contexts. By addressing these 

considerations thoughtfully and systematically, researchers can enhance their research 

findings' validity, reliability, and applicability, contributing to advancements in 

knowledge and understanding within their respective fields. 

3.5 Participant Selection 

Selecting participants is crucial as it directly impacts the findings' quality, 

representativeness, and validity. The selection of participants involves identifying 

individuals or entities who will contribute data or insights to the research based on 

predetermined criteria established by the researcher. Several vital considerations guide 

the participation selection process: 

Inclusion and Exclusion Criteria: Researchers establish clear criteria for inclusion 

and exclusion to ensure that participants meet the study's requirements. These criteria 

may include demographic factors such as age, gender, education level, or specific 

characteristics relevant to the research topic. 
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Sampling Technique: Researchers employ various sampling techniques to select 

participants from the target population. Standard sampling methods include random 

sampling, stratified sampling, purposive sampling, convenience sampling, and snowball 

sampling. The choice of sampling technique depends on the research objectives, 

population characteristics, and practical considerations in this research random sampling 

is taken. 

Representativeness: It is essential to ensure that the selected participants represent 

the broader population under study. Researchers strive to achieve diversity and 

inclusivity in participant selection to capture various perspectives and experiences 

relevant to the research topic. This enhances the generalizability of the findings to the 

target population. 

Recruitment Strategy: Researchers develop a recruitment strategy to attract 

eligible participants to the study. This strategy may involve outreach through various 

channels such as social media, email, advertisements, professional networks, community 

organizations, or academic institutions. It aims to reach potential participants and 

encourage their voluntary participation in the research. 

Informed Consent: Prior to participation, researchers obtain informed consent 

from each participant, providing them with detailed information about the study 

objectives, procedures, potential risks and benefits, confidentiality measures, and their 

rights as participants. Informed consent ensures that participants are fully aware of what 

is expected of them and voluntarily agree to participate in the research. 

Ethical Considerations: Researchers adhere to ethical guidelines and principles 

throughout the participation selection, protecting participants' rights, privacy, and 

confidentiality. Ethical considerations include minimizing potential harm or discomfort to 

participants and maintaining integrity and transparency in all research activities. By 
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carefully considering these factors, researchers can effectively select participants who 

contribute valuable insights and data to the research study while upholding ethical 

standards and ensuring the validity and reliability of the findings. 

3.6 Instrumentation 

Python, with its versatility and extensive libraries, serves as a powerful tool for 

analyzing research data across various domains, including the study discussed above 

focusing on population and sample considerations. Here's how Python can be leveraged 

for analysis in this context: 

1. Data Handling and Manipulation 

   Python's libraries such as Pandas provide robust functionalities for handling and 

manipulating data efficiently. Researchers can use Pandas to import, clean, preprocess, 

and transform the research data, ensuring its readiness for analysis. 

2. Statistical Analysis 

   Python offers a wide range of statistical libraries, including NumPy, SciPy, and 

StatsModels, that facilitate advanced statistical analysis. Researchers can perform 

descriptive statistics, inferential statistics, hypothesis testing, regression analysis, and 

other statistical techniques to explore relationships, patterns, and trends within the 

research data. 

3. Visualization 

   Visualization plays a crucial role in interpreting research findings and 

communicating results effectively. Python's libraries such as Matplotlib, Seaborn, and 

Plotly enable researchers to create insightful visualizations, including histograms, scatter 

plots, bar charts, box plots, and heatmaps, to illustrate key findings and trends in the data. 

4. Machine Learning 
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   In cases where the research involves predictive modeling or pattern recognition, 

Python's machine learning libraries like Scikit-learn provide a rich set of tools and 

algorithms. Researchers can apply machine learning techniques such as classification, 

regression, clustering, and dimensionality reduction to analyze complex patterns and 

make predictions based on the research data. 

5. Integration with Research Workflow 

   Python seamlessly integrates with other tools and technologies commonly used 

in research workflows. Researchers can incorporate Python scripts or Jupyter Notebooks 

into their workflow, enabling reproducibility, automation, and scalability in the analysis 

process. 

6. Customization and Extensibility 

   Python's open-source nature and vast ecosystem of libraries allow researchers to 

customize and extend their analysis pipelines according to specific research requirements. 

Researchers can leverage Python's flexibility to tailor analysis workflows, implement 

custom algorithms, and address unique challenges encountered in their research. 

7. Documentation and Collaboration 

   Python's rich documentation and community support make it easier for 

researchers to learn and troubleshoot issues during the analysis process. Additionally, 

Python facilitates collaboration and knowledge sharing among researchers through code 

sharing, version control, and collaborative coding platforms. In summary, Python serves 

as a versatile and effective tool for analyzing research data, offering capabilities for data 

handling, statistical analysis, visualization, machine learning, integration with research 

workflows, customization, documentation, and collaboration. By harnessing the power of 

Python, researchers can derive meaningful insights and conclusions from their research 

data, advancing knowledge and understanding in their respective fields.  
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3.7 Data Collection Procedures 

• A questionnaire comprising four sections was constructed for data 

collection purposes. 

• The questionnaire was then circulated randomly among the respondents, 

implying that participants were selected without any specific pattern or 

criteria. 

This approach ensures that the data collected is diverse and representative of the 

population under study, enhancing the reliability and validity of the research findings. 

Random sampling helps in minimizing selection bias, while the questionnaire allows for 

systematic data collection, facilitating the analysis of respondents' perspectives on the 

research topic. 

3.8 Data Analysis 

The data from surveys, interviews, and case studies will undergo qualitative and 

quantitative analysis. Thematic analysis, a qualitative data analysis method, will identify 

patterns, themes, and insights from the interviews and case studies. Survey data will 

undergo quantitative data analysis techniques such as statistical analysis and comparison 

tests to identify significant differences between Agile and Waterfall project management 

techniques in managing project parameters. 

The outlined research design aims to comprehensively evaluate the effectiveness 

of Agile and Waterfall project management in managing project parameters in the 

banking and financial sectors. Using multiple data collection methods and analysis 

techniques, this study aims to provide valuable insights to practitioners and decision-

makers in the industry. 
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3.9 Research Design Limitations 

The study that examines hybrid project management approaches in the banking 

and financial sector has certain flaws that need to be addressed. Despite the use of 

rigorous methodologies, several factors could impact the interpretation and generalization 

of the findings. One of the most significant issues is sampling bias, where inherent biases 

in participant selection or data collection methods could affect the sample's 

representativeness. Additionally, the statistical power and generalizability of the findings 

may be limited by constraints in sample size. 

Moreover, the validity and reliability of data collection methods and measures 

may vary, which could introduce measurement errors or inconsistencies in the data. 

External factors beyond the researcher's control, such as changes in socio-economic 

conditions or technological advancements, may also influence the research outcomes, 

creating confounding variables or affecting the stability of observed relationships. Ethical 

considerations, such as participant confidentiality and informed consent, must be 

considered throughout the research process to ensure the study's integrity. 

Furthermore, the researchers may need more time and resource constraints, which 

could force them to compromise on study design or data collection methods, leading to 

incomplete or less robust findings. Lastly, data analysis and interpretation subjectivity 

could introduce biases or inconsistencies in the research, underscoring the importance of 

transparency and reflexivity in the research process. Despite these limitations, 

acknowledging and addressing these constraints can enhance the credibility, rigor, and 

validity of the research findings, contributing to a more nuanced understanding of hybrid 

project management in the banking and financial sector.  
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3.10 Conclusion 

The present study aimed to evaluate the efficacy of hybrid project management 

approaches in the banking and financial industry, to gain an in-depth understanding of the 

factors that influence project success, and to compare traditional project management 

techniques. This research contributes to the existing knowledge base, providing insights 

into the challenges and benefits of implementing hybrid methodologies in the banking 

and financial industry. 

The study revealed that several factors, including team dynamics, resource 

allocation, budget management, and risk mitigation, significantly impact the success of 

projects within the banking and financial sector. Furthermore, comparing Agile and 

Waterfall methodologies showed their strengths and weaknesses in managing project 

cost, scope, timeliness, and quality, providing practitioners with evidence-based insights 

to inform decision-making. 

However, the study design had limitations, such as sampling bias, data validity, 

and external factors beyond the researcher's control. Thus, a cautious interpretation of the 

findings is necessary, and further research is needed to address these constraints and build 

upon the existing knowledge base. 

The research findings have practical implications for project managers, 

stakeholders, and policymakers within the banking and financial domain. Adopting a 

holistic approach to project management and leveraging the strengths of hybrid 

methodologies can enhance project success rates, adaptability, and overall performance in 

a dynamic and competitive environment. 
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In conclusion, this research contributes to advancing project management 

practices in the banking and financial sector, driving innovation, efficiency, and 

sustainable growth within the industry. Although the challenges and limitations are 

significant, the insights gained from this study are valuable for the industry and 

academia.  
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CHAPTER IV:  

RESULTS 

4.1 Introduction 

The results chapter is critical in any research paper as it clearly and 

comprehensively presents the empirical findings obtained during the study. In this 

chapter, we will present the outcomes obtained from applying Agile and Waterfall project 

management techniques on four key performance parameters: Scope, Cost, Quality, and 

Time. These findings are based on quantitative analyses, which include Mann-Whitney U 

tests for determining statistical significance, Cliff's Delta for measuring effect sizes, and 

violin plots for visually inspecting the data distribution. 

The chapter will meticulously delineate the results, highlighting the extent to 

which one project management technique may outperform the other in various contexts, 

thus providing a nuanced understanding of the comparative efficiency of PMTs in project 

management. Through this examination, the chapter aims to shed light on which 

technique, if any, demonstrates a superior impact on project outcomes, leading to a 

discussion on the potential merit of a hybrid approach tailored to organizational and 

project-specific needs. 

In this chapter will provide a detailed account of the empirical findings obtained 

from applying Agile and Waterfall project management techniques and their impact on 

the project's key performance parameters. The chapter aims to provide readers with a 

comprehensive understanding of the comparative efficacy of project management 

techniques and the potential merit of a hybrid approach in project management. 

4.1.1 Exploratory Data Analysis 

In the context of evaluating hybrid project management approaches in the banking 

and financial domain, data cleaning emerges as a pivotal step to ensure the integrity and 
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accuracy of research findings. This process encompasses several essential steps. Initially, 

collected data undergoes meticulous screening to identify any anomalies such as missing 

values, duplicates, or irrelevant entries. Subsequently, strategies are implemented to 

handle missing values, either through imputation techniques or the removal of 

corresponding records if necessary. Ensuring consistency and compatibility across the 

dataset, standardization and formatting procedures are applied to unify data formats. 

Additionally, data cleaning involves rectifying errors, such as typos or inconsistencies, to 

uphold the reliability of the dataset. Furthermore, outlier detection and treatment are 

crucial to prevent skewness in statistical analyses caused by aberrant data points. 

Through data transformation techniques, researchers enhance the distributional properties 

of the data, while integration of multiple datasets ensures coherence and completeness. 

Finally, comprehensive documentation of all cleaning steps is maintained, fostering 

transparency and reproducibility of the research findings. By rigorously implementing 

data cleaning protocols, researchers can bolster the credibility and robustness of their 

analyses in evaluating hybrid project management approaches within the banking and 

financial sector. 
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Figure 1 Data Cleaning Step Snapshot 

This process involves changing the column names and dropping the unnecessary 

columns that are irrelevant to the analysis, for example: “Timestamp” 

Then we code the categorical variables through replacing the values. The 

technique used is known as Ordinal Encoding as we have taken an ordinal scale for most 

of the columns. The rest that aren’t measured on this scale are nominal and nature and are 

coded accordingly. 

4.1.2 Descriptive Statistics 

We start the analysis by first focusing on the first section that deals with the 

hybrid project management technique. This section measures the combination that project 

managers and other stakeholders prefer using within the hybrid project management 

technique, if they follow. 

To address this, we visualise the same with a heatmap: 
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Figure 2 Parameters Involved In Analysis 

 

 
Figure 3 Heatmap of Parameter Vs Project Management Techniques (Waterfall and 

Agile in Hybrid) 
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This tells us about the number of combinations that exist for Waterfall and Agile 

project management techniques for each parameter- cost, scope, time and quality. 

1 has been coded as a waterfall and 2 as an agile project management technique. 

We try and visualise the same as a proportion of the whole (hybrid pmt): 

 

 
Figure 4 Proportion of Waterfall and Agile Preferred in Hybrid Techniques for each 

Parameter 

The bar chart presented seems to compare the preferences for using Waterfall vs. 

Agile methodologies in a financial context, focusing on four key project parameters: 

Cost, Scope, Quality, and Time. 
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The preference for Waterfall and Agile methods appears to be almost equal when 

considering cost. This could indicate that in the financial domain, both Waterfall and 

Agile methodologies are perceived to have a similar impact on project costs. Financial 

institutions may value the upfront planning and budgeting that Waterfall offers while also 

appreciating the cost efficiencies Agile can bring through iterative development and 

constant feedback. 

For scope, Agile has a slight preference over Waterfall. In finance, where projects 

may need to adapt to changing regulations, market conditions, or customer needs, Agile’s 

flexibility in managing scope can be particularly valuable. This preference suggests that 

iterative scope adjustment is more important for the financial domain. 

Agile is preferred significantly more than Waterfall in terms of quality. This could 

suggest that in financial software development, the iterative testing and continuous 

improvement aspects of Agile methodologies are crucial for ensuring high-quality 

outputs. The financial industry is known for its need for reliable and secure software, so 

the emphasis on quality is understandable. 

Agile is also preferred over Waterfall with respect to time. Time-to-market can be 

a competitive factor in the financial industry, with Agile's iterative and incremental 

approach possibly allowing for faster deployment of features and more responsive 

development cycles. 

In the financial industry, where speed, adaptability, compliance, and precision are 

highly valued, these preferences could reflect the need for methodologies that support 

rapid adaptation and continuous improvement, particularly in areas that impact quality 

and time-to-market. Agile methodologies may offer advantages in these respects over the 

more rigid and linear Waterfall approaches. 



 

 

83 

• Cost: Both Agile and Waterfall are used frequently for managing costs. 

Waterfall appears slightly more prevalent in cost management. 

• Scope: Usage is evenly split between Agile and Waterfall for scope 

management. Both techniques are similarly popular for this parameter. 

• Quality: Agile has a marginally higher frequency for quality management. 

Indicates a slight preference for Agile in quality-related aspects. 

• Time: Agile is notably more frequent in time management. Suggests Agile 

is preferred for managing project timelines. 

Each bar's total height represents the combined frequency of both techniques for 

the given parameter, while the length of each color segment shows the individual 

contribution of Agile (orange) and Waterfall (blue). The higher the segment, the greater 

the frequency of that technique for the parameter. 

Then we plot boxplot diagrams for each of the project management techniques 

with respect to each of the 4 parameters. As it's also helpful to visually inspect the 

distribution of your data, Boxplots can be particularly useful for this, as they show 

medians, quartiles, and potential outliers. 
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Figure 5 Boxplot for parameters of Hybrid Project Management Technique 

The box plot in figure 5 represent stakeholder feedback or assessments across four 

key parameters—Cost, Scope, Time, and Quality—each crucial to the success of services 

or projects within the financial domain. These responses are measured on a Likert scale, 

ranging from 1 to 5, where 1 indicates low satisfaction or poor performance, and 5 

indicates high satisfaction or excellent performance. 

Starting with Cost, the data depicted by the box plot reveals a relatively wide 

spread of opinions, as shown by the height of the box, which signifies the interquartile 

range (IQR). The median—indicated by the horizontal line within the box—suggests a 

moderate consensus on cost satisfaction. However, the presence of outliers, particularly at 

the lower end of the scale, highlights specific instances where cost is perceived as 

unsatisfactorily high or the value derived is significantly low. The Scope parameter 

shows a similar variance in responses but with fewer extremes, as indicated by the 
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absence of outliers. This could mean that while stakeholders have differing views on the 

breadth and comprehensiveness of financial services or features offered, there are no 

extreme deviations from a generally accepted level of scope provided by financial 

products or services. 

When it comes to Time, the responses are tightly clustered around the median on 

the scale, implying a general agreement among stakeholders that the time efficiency of 

financial services or the speed of project execution is neither particularly problematic nor 

outstandingly commendable. Finally, the Quality parameter seems to fare better than the 

others, with a box plot that displays a compact IQR and a median leaning towards the 

higher end of the scale. This indicates a positive agreement on the quality of financial 

services or products, suggesting that, overall, stakeholders are satisfied with the quality 

being delivered, as there are no outliers to indicate significant dissatisfaction. 

In summary, this box plot provides valuable insights into stakeholder perceptions 

in the financial sector, signaling areas where expectations are being met and where 

improvements might be necessary. The mixed responses on Cost and Scope, the 

consensus around Time, and the generally favorable view of Quality present a nuanced 

picture of stakeholder satisfaction and areas for potential enhancement in financial 

services and projects. 
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Figure 6 Boxplot for Parameters of Agile Project Management Technique 

 

 
Figure 7 Boxplot for parameters of Waterfall Project Management Technique 



 

 

87 

The boxplot diagrams for three project management techniques—Agile, Hybrid, 

and Waterfall—with respect to four parameters—cost, scope, time, and quality—can be 

interpreted as follows: 

The Agile, Hybrid, and Waterfall project management techniques have been 

evaluated based on cost, scope, time, and quality parameters. The moderate median for 

cost efficiency in the Agile technique is close to 3.5, with a few low outliers indicating 

some projects are rated significantly lower in cost efficiency. On the other hand, the 

median for scope is closer to 4, with a relatively tight interquartile range (IQR), 

suggesting consistent ratings without outliers. The median for time management is also 

around 4, with a tight IQR indicating consistent time management ratings. The median 

for quality is around 4, with no outliers and a tight IQR, suggesting consistently high-

quality ratings. 

In the hybrid technique, the cost is similar to that of Agile, with a median close to 

3.5 but a slightly wider IQR, indicating more variation in cost efficiency. The median and 

IQR of scope are similar to Agile, with no outliers, indicating consistent scope 

management. The median for time management is at 4, with a broader IQR than Agile, 

suggesting more variability in time management efficiency. The median for quality is 

also at 4, with a similar IQR to Agile, indicating consistent, high-quality ratings. 

In the waterfall technique, the median for cost is around 3.5, with a similar IQR to 

that of a hybrid, indicating some variability in cost efficiency. The median for scope is 

around 4, with an IQR comparable to Agile and Hybrid, suggesting consistent scope 

management. The median for time management is at 4, with a similar IQR to Hybrid, 

reflecting some variability in time management. The median for quality is 4, with an IQR 

slightly wider than Agile, suggesting consistent but slightly more variable quality ratings. 
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In summary, across all three project management techniques, the medians for 

quality and scope are consistently around 4, indicating a generally favorable view of 

these parameters. Time management is rated similarly across techniques, with some 

variation in the Hybrid and Waterfall techniques. 

4.2 Exploring Project Management in Banking and Finance 

As the banking and financial sector embraces technological advancements and 

digitization, the need for effective project management becomes essential. Project 

management plays a crucial role in ensuring the successful implementation of new 

technologies and digital initiatives within the banking and financial domain. Project 

management encompasses the planning, organizing, and controlling of resources to 

achieve specific goals and objectives. 

In the context of the banking and financial industry, project management ensures 

that technological innovations and digital initiatives are implemented efficiently, on time, 

and within budget. By following a structured project management approach, banks can 

minimize risks and optimize the use of resources, leading to successful outcomes. 

Effective project management allows banks to streamline processes, improve efficiency, 

and stay competitive in the rapidly evolving digital landscape. 

In addition to the demand for adaptation and efficiency, banks also face the 

challenge of maintaining institutional capacity (Korkmaz, 2020). To address this 

challenge, banks are investing in the implementation of digital technologies that not only 

streamline operations but also foster financial inclusion and competitiveness. One of the 

key areas where technology has transformed the banking sector is in the realm of data 

collection and analysis. 

Key challenges and complexities in project management within the banking and 

financial domain, the papers from above domain propose that the banking and financial 
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sector faces various challenges in project management, such as complying with 

regulations, adhering to traditional project management approaches, and facing 

competition from non-traditional competitors. According to Dewantari et al., (2021), the 

adoption of agile methodologies in the banking industry is primarily hindered by 

challenges related to project integration management and project resource management. 

Priambodo et al., (2019) has identified key success factors for implementing IT projects 

in the banking industry, which include the involvement of subject matter experts and the 

creation of a suitable development environment. Stankevych et al., (2022) suggests that 

the successful implementation of innovative IT projects in the banking industry 

necessitates the utilization of project management techniques that enable risk assessment 

and phased execution. On the whole, the papers indicate that project management 

challenges in the banking and financial domain are intricate and necessitate thoughtful 

consideration of regulations, traditional approaches, and innovative methods. 

 

Table 1  

Literature Summary on Project Management in Banking and Finance 

Author Year Desription Influenc in Finance Industry 

Bagiu et al. 2020 Discusses struggles with 

Agile methodology adoption 

in the automotive industry. 

Highlighted challenges and 

benefits of hybrid project 

management. 

Copola Azenha 

et al. 

2020 Analyzes hybrid approaches 

in technology-based product 

and service development. 

Demonstrated application of 

hybrid project management in 

technology projects. 

Krishnakumar 2020 Focuses on challenges of 

adopting hybrid methodology 

in IT infrastructure projects. 

Identified organizational 

culture and change 

management as adoption 
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factors. 

Kilu et al. 2018 Advocates for agile practices 

in enhancing software 

development processes in 

fintech. 

Demonstrated benefits of agile 

practices in financial 

technology sector. 

Mallidi et al. 2022 Explores benefits of using 

streaming platforms like 

Kafka for real-time data 

processing in banking and 

financial applications. 

Highlighted technological 

advancements for real-time 

data processing. 

Rodríguez 

Montequín et 

al. 

2022 Emphasizes importance of 

monitoring software factories' 

effectiveness in financial 

sector. 

Proposed utilization of 

scorecards and KPIs for 

process optimization. 

Bianchi et al. 2022 Offers technique for 

identifying project 

management patterns for 

various environments. 

Proposed innovative approach 

for extending agile methods 

beyond software. 

Gemino et al. 2020 Conducts study showing 

benefits of hybrid approaches 

in stakeholder success. 

Demonstrated effectiveness of 

hybrid methodologies in 

project success. 

Nigmatullin 

and Dmitriev 

2023 Highlights potential of hybrid 

methodologies in project 

management. 

Stressed importance of 

integrating best aspects of 

various methods. 

Brikoshina et 2020 Notes necessity of intelligent Emphasized importance of 
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al. capabilities in successful 

project execution. 

integrating intelligent 

capabilities in projects. 

Zotova 2023 Discusses importance of 

integrating modern software 

into banking business 

processes. 

Highlighted significance of 

software integration for 

banking operations. 

Bezliudna and 

Bobyr 

2021 Emphasizes need for 

competent planning and 

professional staff in financial 

project development and 

implementation. 

Identified gaps in professional 

skills for financial project 

management. 

Ayu et al. 2020 Presents case study aligning 

IT project management with 

business objectives in a bank. 

Demonstrated alignment of IT 

projects with business goals in 

banking sector. 

 

4.3 Assessing Key Parameters for Success in Banking and Finance Projects 

As per the hypothesis for objective 2, the success of business solution projects in 

the banking and financial sector is equally influenced by four factors: 

1. completion of the project within the set cost/budget, 

2. completion of the project within the given timeline, 

3. meeting the set scope of the project and 

4. delivering the expected quality of the project. 
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Figure 8 Kruskal-Wallis Test 

The Kruskal-Wallis H-test provides two critical pieces of information- the test 

statistic and the p-value. The test statistic, which in this case is 9.976, measures the 

overall differences between the groups. The Kruskal-Wallis H-test is calculated based on 

the ranks of the data points when all the groups are combined. A higher test statistic value 

indicates a more significant disparity between the groups. However, the significance of 

this disparity is determined by the p-value. 

The p-value tells you the probability of observing your data (or something more 

extreme), assuming that the null hypothesis is true. In the context of the Kruskal-Wallis 

H-test, the null hypothesis states that the population medians of all groups are equal. A p-

value of 0.019 means there is a 1.9% probability of observing the data you have (or 

something more extreme) if the population medians are indeed equal. Typically, a p-

value threshold (α, alpha) determines whether to reject the null hypothesis. Typical 

values for α are 0.05 (5%), 0.01 (1%), etc. 

Based on the data, the p-value (0.019) is smaller than the standard alpha level of 

0.05. This means that there is enough evidence to reject the null hypothesis. The 

conclusion is that the medians are significantly different based on the data, and the 

observed differences in medians could not be due to random chance. 
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4.4 Comparing Efficiency: Agile vs. Waterfall for Timely Project Completion 

In terms of timeliness and delivering good quality of the product Agile project 

management technique is more effective. 

4.4.1 Contingency Table Results 

We create contingency tables to tabulate the frequencies of each parameter for 

Waterfall and Agile project management techniques. 

 

 
Figure 9 Contingency Results in Respect to Time 

The uploaded file appears to be a contingency table that compares the frequency 

of ratings for time efficiency (Time_eff) between Agile and Waterfall methodologies. 

Each row represents a category on a Likert scale from 1 to 5, where 1 might represent 

'Not Time Efficient' and 5 'Very Time Efficient'. Here's an interpretation of the table: 
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• Category 1: Shows an equal frequency of 3 for both Agile and 

Waterfall methodologies, indicating a minimal preference for 

either method when rated as not time efficient. 

• Category 2: There's a noticeable preference for Waterfall (21) over 

Agile (8) at this level, suggesting that more respondents find 

Waterfall to be slightly more time efficient than Agile. 

• Category 3: The preference leans towards Waterfall (31) compared 

to Agile (13), maintaining the trend seen in category 2. 

• Category 4: A significant number of respondents rate both 

methodologies as being time efficient, with Agile (66) slightly 

ahead of Waterfall (55). 

• Category 5: In this highest category, representing a rating of very 

time efficient, Agile (57) is preferred over Waterfall (37), 

indicating a strong sentiment that Agile is more time efficient. 

In summary, for the categories indicating higher time efficiency (4 and 5), Agile 

has a higher frequency, suggesting that it is perceived as the more time-efficient 

methodology. In contrast, at the lower end of the scale (2 and 3), Waterfall has more 

frequency, suggesting that when Agile is not favored for time efficiency, Waterfall is 

considered as the better alternative. This data can be valuable for organizations in the 

financial sector that need to choose a project management methodology based on time 

efficiency considerations. Agile seems to be the preferred methodology for those 

prioritizing time efficiency, whereas Waterfall could be considered for contexts where the 

rigidity and structure of the methodology do not impact the perceived time efficiency 

negatively. 
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Then we perform a chi-square test for each parameter. The two independent 

groups were - Agile and Waterfall. 

Chi-Square Test: 

 

 
Figure 10 Chi-Square Test in Respect to Timeliness 

The provided text describes the results of a Chi-Square test for the time efficiency 

(Time_eff) of Agile vs. Waterfall methodologies. 

Chi-Square Statistic: The Chi-Square statistic is a measure of how expectations 

compare to actual observed data. In this case, a value of approximately 18.446 is 

relatively high, indicating that there is a significant disparity between what was expected 

and what has been observed in terms of time efficiency ratings for the two 

methodologies. 

P-value: The p-value is a measure of the probability that the observed results (or 

more extreme) would occur if the null hypothesis were true. A p-value of approximately 

0.0010 is very low, well under the standard threshold of 0.05. This small p-value 

indicates a very small probability that the observed differences in time efficiency ratings 

are due to random chance alone. 

Degrees of Freedom: Degrees of freedom (df) in a Chi-Square test refer to the 

number of categories minus one. With four degrees of freedom in this test, it suggests 
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that there were five categories used in the Likert scale (since df = number of categories - 

1). 

Interpretation: Given the low p-value and the relatively high Chi-Square statistic, 

the test suggests there is a statistically significant difference in the time efficiency 

between Agile and Waterfall methodologies. This statistical significance tells us that the 

preference for either Agile or Waterfall in terms of time efficiency is unlikely to have 

occurred by random chance, and there is a real difference in how these methodologies are 

perceived or perform regarding time efficiency. 

In simpler terms, the results suggest that one methodology (either Agile or 

Waterfall) is consistently rated as more time efficient than the other across different 

ratings and that this result is statistically robust, not just a product of random variation in 

the sample. For decision-makers in the financial industry, this could be a critical piece of 

evidence when deciding on a project management approach, particularly if time 

efficiency is a paramount concern. 

The summary indicates that when considering the efficiency in terms of time, 

there is a statistically significant difference between Agile and Waterfall methodologies. 

This means that the way these two methodologies manage time in project execution is 

different, and this difference is not due to random chance—it is a meaningful 

discrepancy. 

 

 
Figure 11 Cliff's Delta Values Interpretation 
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Mann-Whitney U Tests, Effect Size Test And Violin Plots For time Parameters. 

The Mann-Whitney U test, also known as the Wilcoxon rank-sum test, is a non-

parametric test that does not assume data to be normally distributed, which is often a 

requirement for other tests like the t-test. Here are some key points about this test: 

Comparison of Two Groups: It is utilized to compare two independent samples to 

determine whether there is a difference in their central tendency, often the median. The 

groups being compared must be independent of each other. 

Test of Medians/Distributions: While it's commonly referred to as a test of 

medians, it actually assesses differences in the overall distribution of the data between the 

two groups. It ranks all the data points together and then compares the sums of ranks 

between the two groups. 

Null Hypothesis: The null hypothesis for the Mann-Whitney U test posits that 

there is no difference in the medians of the two groups, suggesting that the two samples 

are from identical populations in terms of the distribution. 

The violin plot is a method for visualizing the distribution of the data that 

combines a box plot with a kernel density estimate (KDE): 

Box Plot Features: A violin plot includes a box plot inside, which typically shows 

the median, the interquartile range, and potential outliers within the data. 

Kernel Density Estimate (KDE): The KDE provides a smoothed estimate of the 

data's distribution. It's mirrored on both sides of the box plot, creating a shape like a 

violin, hence the name. The width of the shape at various levels indicates the density of 

the data, with wider sections representing higher density (more data points). 

In summary, when analyzing data from two different groups within the financial 

domain, one might use the Mann-Whitney U test to determine if there's a significant 

difference in their distributions, particularly if the data doesn't follow a normal 
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distribution. On the other hand, violin plots can be used to visualize such data, offering a 

clear picture of the distribution, median, and variability of the values, which can be 

especially useful for financial data analysis, as it provides more insights into the structure 

of the data compared to a traditional box plot. 

 

 
Figure 12 Mann Whitney U Test 

Interpretation If MWU Test: 

The information provided suggests that a Mann-Whitney U test was conducted, 

yielding a U statistic of 13395.500 and a p-value of 0.000. Despite both groups having 

the same median score of 4.0, the test indicates a statistically significant difference in the 

distribution of the scores between the two groups, leading to the rejection of the null 

hypothesis (H0) which posited that the medians (and by extension the distributions) of 

the two groups would be equal. 

U Statistic: The Mann-Whitney U statistic is a large number (13395.500), but 

without context or comparison to critical values, its magnitude isn't informative on its 

own. It is the ranking-based test statistic used to determine the significance of the test. 

P-value: The p-value is reported as 0.000, which is less than any conventional 

alpha level (e.g., 0.05, 0.01), suggesting that the result is highly significant statistically. 
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This means there is a negligible probability that the observed difference in distributions 

occurred by random chance. 

Distribution: Despite both groups having an identical median, the "different 

distribution" note implies that the two groups differ in other aspects of their distributions, 

such as variance or the shape of the distribution. 

Rejection of Null Hypothesis: The null hypothesis (H0), which states that there is 

no difference in distributions between the two groups, is rejected based on the test results. 

In a financial context, this could imply that even though two investment options 

or strategies have the same median return (median of 4.0), they might differ in risk (as 

indicated by the distribution of returns). The investment with the more favorable 

distribution might have a higher frequency of positive returns or fewer extreme losses, 

despite having the same median as the other group. The Mann-Whitney U test helps to 

uncover these differences, which are vital for making informed decisions in finance 

where risk and return profiles are key factors. 

Effect Size: 

 

Violin Plot: 
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Figure 13 Violin Plot for Efficiency of Agile and Water- Time Parameter 

In the context of financial project management, this plot could indicate the 

following: 

Agile Efficiency: If the violin for Agile is broad at higher ratings, it suggests that 

Agile is commonly perceived as highly efficient in terms of time. The specific shape of 

the violin could also indicate the consistency of this view among respondents. 

Waterfall Efficiency: Similarly, a broad upper section for Waterfall would suggest 

that many respondents find it to be time-efficient. However, the shape might also reveal 

any inconsistencies in perceptions of Waterfall’s time efficiency. 
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If the median ratings for both Agile and Waterfall are high and comparable, 

financial professionals might infer that both methodologies are, on average, considered 

effective for time management in projects. However, they would also need to consider 

the full distribution as shown by the violins for insights into the consistency of these 

ratings and to understand the spread of opinions among their teams or stakeholders. This 

information could be critical when choosing a project management technique based on 

time efficiency in the financial industry. 

4.5 Comparing Efficiency: Agile vs. Waterfall for Project Cost Management 

We create contingency tables to tabulate the frequencies of each parameter for 

Waterfall and Agile project management techniques. 

 

 
Figure 14 Contingency Table for Cost Parameter 

The contingency table you've provided presents a comparison between the Agile 

and Waterfall methodologies based on perceived cost efficiency. Each row represents a 

Likert scale category from 1 to 5, where 1 may indicate 'Not Cost Efficient' and 5 

indicates 'Very Cost Efficient'. 
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Analyzing the table, we can deduce the following: 

• Category 1: There are 4 responses for Agile and 5 for Waterfall, 

suggesting a slightly higher perception of poor cost efficiency for 

Waterfall. 

•  Category 2: More respondents rated Waterfall (25) as not very 

cost-efficient compared to Agile (11), indicating a perception that 

Agile may be more cost-effective than Waterfall at this level. 

• Category 3: Responses are fairly similar between Agile (32) and 

Waterfall (30), indicating a moderate perception of cost efficiency 

for both methodologies. 

• Category 4: Agile has a higher number of responses (64) compared 

to Waterfall (57) at this level, which may suggest a leaning 

towards Agile being perceived as more cost-efficient. 

• Category 5: Agile (36) is again perceived as more cost-efficient 

than Waterfall (30) at the highest level of the scale. 

In the financial sector, where cost efficiency can be a crucial factor, this data 

suggests that Agile may be perceived as more cost-efficient compared to Waterfall. This 

could be due to Agile's iterative nature, allowing for more flexibility and potentially 

lower costs due to continuous improvement and adaptation, as opposed to Waterfall's 

more rigid, linear approach. Decision-makers in finance might consider these perceptions 

when choosing a project management methodology, especially in cost-sensitive 

environments. 

Then we perform a chi-square test for cost parameter. The two independent 

groups were - Agile and Waterfall. 

Chi-Square Test: 
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Figure 15 Chi-Square Test for Cost Parameter 

The figure 15 contains results from a Chi-Square Test on the cost efficiency 

(Cost_eff) of Agile versus Waterfall methodologies. The key points of the results can be 

interpreted as follows: 

Chi-Square Statistic: The calculated value of the Chi-Square statistic is 

6.574849097728309. This value is used to assess whether there is a significant 

association between the two variables being tested (in this case, the project management 

methodology and the perceived cost efficiency). 

P-value: The p-value associated with this Chi-Square statistic is 

0.1604030896759295. This value is greater than 0.05, which is the conventional 

threshold for statistical significance. A p-value higher than 0.05 suggests that there is not 

enough evidence to reject the null hypothesis. 

Degrees of Freedom: The degrees of freedom for this test are 4. This is calculated 

based on the number of categories minus one for each variable (in this case, there are 5 

categories for the Likert scale, so \(5 - 1 = 4\)). 
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Interpretation: Since the p-value is greater than 0.05, the test indicates that there is 

no statistically significant difference in the cost efficiency between the Agile and 

Waterfall methodologies based on the sampled data. In other words, any observed 

difference in cost efficiency between Agile and Waterfall in the data could be attributed 

to random chance rather than a systemic difference between the two methodologies. 

For decision-making in the financial domain, this might mean that the choice 

between Agile and Waterfall methodologies should not be made solely on the basis of 

cost efficiency, as there is no significant statistical evidence suggesting a difference in 

this respect. Decision-makers should consider other factors and perhaps conduct further 

analysis or consider additional data to determine the best methodology for their specific 

financial projects. 

The results from the Chi-Square Test for cost efficiency presented here indicate 

the following: 

Chi-Square Statistic: The value of the Chi-Square statistic is approximately 6.570. 

This statistic measures the difference between the observed and expected frequencies of 

responses for cost efficiency in Agile and Waterfall methods. 

P-value: The p-value is approximately 0.160. This is the probability of obtaining 

the observed results, or more extreme, if the null hypothesis is true. In this context, the 

null hypothesis would be that there is no difference in cost efficiency between the Agile 

and Waterfall methods. 

Degrees of Freedom: There are 4 degrees of freedom for this test, which likely 

corresponds to the five levels of response categories minus one (since (df = number of 

categories - 1)). 

Interpretation: Since the p-value is greater than 0.05, the commonly used 

threshold for statistical significance, the results suggest that there is no statistically 
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significant difference in perceived cost efficiency between Agile and Waterfall methods. 

In simple terms, we do not have sufficient evidence to claim that one method is more 

cost-efficient than the other based on the data provided. 

In a financial context, this could mean that the decision between using Agile or 

Waterfall methods should not hinge solely on cost efficiency concerns, as the statistical 

evidence does not favor one over the other significantly. Other factors such as project 

scope, complexity, risk, and team expertise might be equally or more important 

considerations for selecting the appropriate project management methodology. 

Mann-Whitney U test, also known as the Wilcoxon rank-sum test, is a non-

parametric test for assessing whether two independent samples come from the same 

distribution: 

 

• It is used to compare two independent groups of sampled data. 

• It is essentially a test of medians, although it applies more generally to the 

distribution of the data. 

• The null hypothesis is that the median of the two groups is equal, or that 

their distributions are identical. 

 A violin plot combines the features of a box plot with a kernel density estimate 

(KDE), showing the distribution of the data across different categories. 

MANN-WHITNEY U TEST: 
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Figure 16 Mann-Whitney U Test for Cost Parameter 

Based on the information provided in the image, the results are from a statistical 

test, most likely a Mann-Whitney U test, given the context from the previous discussion. 

Here's the interpretation of the results: 

Statistic: The value of the statistic is 12058.500. This value by itself doesn't 

indicate significance but is part of the formula used to calculate the p-value. 

 

P-value: The p-value is 0.071, which is above the conventional alpha level of 

0.05, used to determine statistical significance in many social science research contexts. 

Distribution: The statement "Same distribution" implies that there is no statistical 

evidence to suggest a difference in the distributions of the two groups being compared. 

Medians: Both groups have the same median score of 4.0. The median is a 

measure of the central tendency of a data set, representing the middle value when a data 

set is ordered from least to greatest. 

Interpretation: Since the p-value is above 0.05, the null hypothesis, which posits 

that there is no difference between the two groups, fails to be rejected. In other words, the 

test does not provide enough evidence to conclude that there is a significant difference 

between the two groups in terms of their median scores. 



 

 

107 

From a financial perspective, if Group 1 and Group 2 represent different 

investment options, financial strategies, or project management methods, this test result 

would suggest that there is no significant difference in their median performance or cost 

efficiency, assuming the 'Statistics' value is related to one of these financial aspects. 

Decision-makers should, therefore, look beyond median performance and consider other 

factors or distribution characteristics in their assessments. 

INTERPRETATION OF MWU TEST: 

• Cost: Mann-Whitney U Test Result: The test statistic is large (12058.500), 

but since no context for its scale is provided, we focus on the p-value. 

• P-Value: A p-value of 0.071 suggests that the difference in distributions is 

not statistically significant at the conventional alpha level of 0.05. 

• Medians: Both groups have the same median score of 4.0, which suggests 

that the central tendency of the responses is similar. 

• Conclusion: There is no significant difference in cost efficiency ratings 

between the two groups. 

EFFECT SIZE: 
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Figure 17 Violin Plot for efficiency of Agile and Water- Cost Parameter 

The provided figure 17 appears to be a violin plot that compares the efficiency of 

Agile and Waterfall project management techniques with respect to cost, as judged on a 

Likert scale from 1 to 5. 

Violin plots are useful for showing the distribution of data points, where the width 

of the plot indicates the density of data at different levels of the efficiency scale. The 

central box within each violin plot typically represents the interquartile range (IQR) of 

the data, with the line in the middle of the box indicating the median. 

Here's what we can infer from the description of the violin plot: 
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Both Agile and Waterfall show a distribution of efficiency ratings across the scale 

from 1 to 5. The wider sections of the plot indicate where a higher density of responses is 

located. 

For both Agile and Waterfall, the plots are widest at the top end of the scale near 

5, suggesting that many respondents rated both methodologies as highly cost-efficient. 

The median efficiency rating for both methods, as indicated by the horizontal line 

within the box, appears to be above the midpoint of the scale, which suggests a generally 

favorable perception of cost efficiency for both Agile and Waterfall. 

The shape and spread of the violins could provide additional insights into the 

distribution characteristics, such as whether one methodology has a more varied set of 

responses or if there are any significant outliers. 

In the context of financial project management, this visualization would suggest 

that both Agile and Waterfall are considered to be cost-efficient by a significant number 

of respondents, with a tendency towards higher efficiency ratings. Decision-makers might 

use this information alongside other factors, like project complexity, team dynamics, and 

project scope, to select the most appropriate project management methodology for 

maximizing cost efficiency. 

4.6 Comparing Efficiency: Agile vs. Waterfall for Project Scope Management 

We create contingency tables to tabulate the frequencies of each parameter for 

Waterfall and Agile project management techniques. 
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Figure 18 Contingency Table for Scope Parameter 

The figure 18 provided contains a contingency table for a variable called 

Scope_eff, likely representing the perceived effectiveness of Agile vs. Waterfall 

methodologies with respect to their scope efficiency. The table shows the frequency of 

responses rated on a Likert scale from 1 to 5, where 1 may represent 'Not Effective' and 5 

'Very Effective'. 

Here’s an analysis based on the described contingency table: 

• Category 1 (Not Effective): More respondents find Waterfall less effective 

in terms of scope (8 responses) compared to Agile (3 responses). 

• Category 2: Again, more respondents have rated Waterfall (17 responses) 

as not very effective compared to Agile (10 responses). 

• Category 3 (Neutral)**: For a neutral effectiveness rating, Waterfall (22 

responses) still has more responses than Agile (8 responses), suggesting a 

trend where Waterfall is perceived as less effective in terms of scope 

compared to Agile. 

• Category 4 (Effective): This is where the trend reverses—Agile receives 

more responses (78) indicating it is effective, as opposed to Waterfall (59). 
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• Category 5 (Very Effective): Agile (48 responses) is also rated as very 

effective more frequently than Waterfall (41 responses). 

From this data, we can infer that Agile is generally perceived as more effective in 

terms of scope than Waterfall, particularly in the higher effectiveness categories (4 and 

5). This may reflect Agile's flexibility and adaptability, traits that are conducive to 

managing project scope effectively. Conversely, Waterfall's structured and sequential 

approach might be seen as less adaptable, potentially leading to a perception of reduced 

scope efficiency. 

In the financial industry, scope efficiency is critical, as projects can be complex 

and require flexibility to adapt to new information or changes in the market. This data 

suggests that Agile methodologies might better serve projects where scope adaptability 

and responsiveness are required. However, Waterfall might still be preferred for projects 

with well-defined scopes that are unlikely to change. Decision-makers would need to 

consider these perceptions alongside the specific needs and circumstances of their 

projects when choosing a project management methodology. 

Then we perform a chi-square test for each parameter. The two independent 

groups were - Agile and Waterfall. 

Chi-Square Test: 

 

 
Figure 19 Chi-Square Test for Scope Parameter 
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The figure 19 contains results from a Chi-Square Test for Scope_eff, which seems 

to relate to the efficiency of scope management in Agile vs. Waterfall methodologies. 

Here's how you can interpret the results: 

 Chi-Square Statistic: The Chi-Square statistic is 13.80647314978596. This value 

is a measure of the discrepancy between the observed frequencies and the frequencies 

expected if there was no association between the methodologies and perceived scope 

efficiency. 

P-value: The p-value is 0.008793902781183668. Since the p-value is less than 

0.05, this indicates that there is a statistically significant difference between the observed 

frequencies and the expected frequencies. In other words, there is a significant 

association between the project management methodology and the ratings of scope 

efficiency. 

Degrees of Freedom (df): There are 4 degrees of freedom for this test. This 

typically relates to the number of categories minus one, indicating there were five levels 

of response categories for scope efficiency. 

Interpretation: The statistically significant p-value suggests that the null 

hypothesis (which posits no difference in the distributions of scope efficiency ratings 

between Agile and Waterfall) can be rejected. This means there is sufficient evidence to 

suggest that the way Agile and Waterfall manage project scope is perceived differently 

by respondents. 

In the context of financial project management, this could mean that respondents 

perceive either Agile or Waterfall as being more effective in managing project scope. 

Considering the Chi-Square statistic and the p-value together, it would be advisable for 

project managers or financial analysts to look deeper into which methodology is more 

beneficial for managing project scope efficiently in their specific context. 
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The Chi-Square Test results provided for the variable Scope_eff suggest the 

following: 

Chi-Square Statistic: The value is approximately 13.806, which is a quantitative 

measure of the association between the project management methods (Agile and 

Waterfall) and their perceived efficiency in scope management. 

P-value: The calculated p-value is approximately 0.0079. Since this value is 

below the common alpha level of 0.05, it indicates that the probability of observing the 

data assuming the null hypothesis is true (no difference in scope efficiency between Agile 

and Waterfall) is very low. 

Degrees of Freedom: The test has 4 degrees of freedom, which corresponds to the 

number of possible outcomes minus one (in this case, 5 categories on the Likert scale for 

scope efficiency minus 1). 

With the p-value being less than 0.05, the test indicates that there is a statistically 

significant difference in scope efficiency between Agile and Waterfall methods. This 

means that the difference observed in the distribution of responses related to scope 

efficiency is unlikely to have occurred by random chance, and there is likely a true 

difference in how Agile and Waterfall are perceived or actually perform in terms of 

managing project scope. 

In practical terms, especially within the financial domain, this could inform 

decision-makers that one method may be more beneficial than the other when it comes to 

managing the scope of financial projects. This finding could have implications for project 

planning and execution, as scope efficiency can impact a project's success, influencing 

timeline adherence, cost control, and overall project quality. 
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Mann-Whitney U test, also known as the Wilcoxon rank-sum test, is a non-

parametric test for assessing whether two independent samples come from the same 

distribution: 

• It is used to compare two independent groups of sampled data. 

• It is essentially a test of medians, although it applies more generally to the 

distribution of the data. 

• The null hypothesis is that the median of the two groups is equal, or that 

their distributions are identical. 

 A violin plot combines the features of a box plot with a kernel density estimate 

(KDE), showing the distribution of the data across different categories. 

MANN-WHITNEY U TEST: 

 

 
Figure 20 Mann- Whitney U Test for Scope 

The figure 20 contain results from a statistical test. Based on your previous 

messages, this seems to be a Mann-Whitney U test result comparing two groups, likely 

related to a certain variable such as project management methodology or another type of 

categorization. 
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Here's the interpretation of the results: 

Statistic: A statistic value of 12504.000 is presented. In the context of the Mann-

Whitney U test, this value represents the sum of ranks in one of the groups, but without 

additional context, we cannot directly interpret its significance. 

P-value: The p-value provided is 0.012, which is less than the commonly accepted 

alpha level of 0.05. This indicates that the probability of observing the data assuming the 

null hypothesis (that both groups are from the same distribution) is true is low. Therefore, 

we reject the null hypothesis. 

Different Distribution: The conclusion to "reject H0" indicates that there is a 

statistically significant difference in the distributions of the two groups being compared.  

Medians: Even though both groups have the same median score of 4.0, the Mann-

Whitney U test suggests differences in their distributions beyond the central tendency. 

This means that while the middle value is the same for both groups, the way data is 

spread around the median is different. 

In a financial context, two different investment strategies, financial products, or 

project management methodologies might have the same median performance (e.g., rate 

of return or efficiency), but their risk profiles (variability of returns) or other aspects of 

their distribution could be significantly different. The test result suggests that even with 

the same median, the overall behavior of the two groups is not the same, which might 

influence decision-making where distribution characteristics are important 

considerations. 

Interpretation Of MWU Test: 

• Scope: Mann-Whitney U Test Result: The test statistic is 12504.000. 
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• P-Value: With a p-value of 0.012, there is a statistically significant 

difference in the distribution of scope ratings between the two groups. 

• Medians: Both groups have a median score of 4.0. 

Conclusion: Although the median scores are identical, the overall distributions 

differ significantly, indicating that there may be differences in the spread or shape of the 

distributions. 

EFFECT- SIZE TEST (CLIFF’S DELTA): 

 

 

VILIN PLOT: 

 

 
Figure 21Violin Plot for Efficiency of Agile and Water- Scope Parameter 
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Based on the description provided, the violin plot is comparing the efficiency of 

Agile and Waterfall project management techniques with respect to the scope parameter 

on a Likert scale from 1 to 5. The plot reveals several points of analysis: 

1. Median Efficiency: The median value is indicated by the white horizontal line 

within each violin. If the medians of Agile and Waterfall are similar, it suggests that the 

average rating for scope efficiency is roughly equivalent for both methodologies. 

2. Interquartile Range (IQR): The IQR is shown by the thick black bar inside each 

violin, indicating the middle 50% of the data. A larger IQR could suggest a greater 

diversity of opinion among respondents about the scope efficiency of a methodology. 

3. Shape and Distribution: The overall shape of the violins shows the distribution 

of all responses. The width of the plot at different points indicates the frequency of 

responses, with wider sections corresponding to a higher number of responses at that 

efficiency rating.  

4. Peaks and Tails: Points where the violins are especially wide or narrow reveal 

the concentration of ratings. A violin that has a wider top suggests more high ratings for 

that method's scope efficiency. Conversely, a tapering tail towards the bottom indicates 

fewer low ratings. 

For financial project managers, the interpretation of such a plot is vital. If the 

median efficiency ratings are high for both methodologies, this may indicate general 

satisfaction with how both manage project scope. However, they must also consider the 

distribution of responses shown in the violin plot. If one methodology has a wider 

distribution at higher efficiency levels, it may suggest that it's perceived to manage scope 

more effectively in a larger number of cases. Decision-makers would need to consider 

these insights in conjunction with other project requirements and constraints to select the 

methodology that best aligns with their project's scope management needs. 
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4.7 Comparing Efficiency: Agile vs. Waterfall for Project Quality Management 

We create contingency tables to tabulate the frequencies of each parameter for 

Waterfall and Agile project management techniques. 

 

 
Figure 22 Contingency Table for Quality Parameter 

The figure 22 contain a contingency table comparing the perceived quality 

efficiency (Quality_eff) of Agile versus Waterfall methodologies, as represented by the 

frequencies across a Likert scale from 1 to 5. 

Here is an interpretation based on the figures you've provided: 

• Category 1 (Not Efficient): Fewer people have rated Agile (2 responses) 

as not efficient in terms of quality compared to Waterfall (7 responses). 

• Category 2: Again, fewer respondents have given Agile low efficiency 

ratings (5 responses) compared to Waterfall (23 responses). 

• Category 3 (Neutral Efficiency): For an average level of perceived quality 

efficiency, more people rated Waterfall (38 responses) than Agile (14 

responses). 
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• Category 4 (Efficient): A larger number of respondents rated Agile as 

efficient (65 responses) compared to Waterfall (48 responses). 

• Category 5 (Very Efficient): For the highest efficiency rating, Agile (61 

responses) is perceived as more efficient than Waterfall (31 responses). 

Overall, the contingency table suggests that Agile is generally perceived as more 

quality efficient compared to Waterfall, especially at the higher levels of efficiency. For 

project managers in the financial industry, these perceptions could guide the choice of 

methodology, especially if quality efficiency is a critical success factor for their projects. 

However, it's important to note that these are perceptions of efficiency and may not 

reflect actual efficiency outcomes. To make an informed decision, one would also need to 

consider the context in which these methodologies are applied and other performance 

metrics. 

Then we perform a chi-square test for quality parameter. The two independent 

groups were - Agile and Waterfall. 

Chi-Square Test: 

 

 
Figure 23 Chi-Square Test for Quality Parameter 

The Chi-Square Test results provided for Quality_eff suggest the following 

insights: 
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Chi-Square Statistic: The statistic of approximately 37.766 is quite high, 

indicating a strong divergence between the observed frequencies and those expected if 

there were no association between the methodologies and perceived quality efficiency. 

P-value: The p-value is approximately 1.25e-07 or 0.000000125. This extremely 

small p-value is far below the commonly used significance threshold of 0.05. It signifies 

that the likelihood of the observed differences being due to chance is extremely low. 

Degrees of Freedom: The test has 4 degrees of freedom, which likely corresponds 

to the five categories of the Likert scale for quality efficiency minus one (as degrees of 

freedom are calculated as the number of categories minus one). 

Interpretation: Given the very small p-value, we can reject the null hypothesis 

with a high level of confidence. This indicates a statistically significant difference in 

quality efficiency between the Agile and Waterfall methods. The high Chi-Square 

statistic reinforces this conclusion, suggesting strong evidence against the null hypothesis 

of no difference. 

From a financial project management perspective, these results imply that there is 

a meaningful and statistically significant difference in the perceived quality efficiency of 

projects managed with Agile versus those managed with Waterfall methodologies. In 

practical terms, if quality efficiency is a critical factor for a project's success, especially in 

the financial domain where precision and accuracy are paramount, this significant 

difference should inform the choice of project management approach. The choice may 

affect not only the project outcomes but also the overall perception of project success and 

customer satisfaction. 

The Mann-Whitney U test and violin plots are two different statistical tools that 

are useful for analyzing data, especially when comparing two independent groups. 

Mann-Whitney U Test: 
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This non-parametric test assesses whether two independent samples are likely to 

derive from the same distribution. It is non-parametric because it doesn't assume a normal 

distribution of the data. 

  It's commonly used when the data doesn't meet the assumptions that are 

necessary for a t-test. It evaluates whether the medians of two independent samples differ 

significantly, and it's also applicable to comparing their overall distributions. 

The null hypothesis (H0) for the Mann-Whitney U test is that the two samples 

have the same median or, more generally, the same distribution. If the p-value is less than 

the chosen level of significance (commonly 0.05), the null hypothesis is rejected, 

indicating that there is a statistically significant difference between the two samples. 

 
Figure 24 Mann-Whitney U Test for Quality Parameter 

Based on the figure 24 information provided, which appears to be from the output 

of a statistical test: 

Statistic Value: The value reported is 14787.000. This is likely the test statistic 

associated with a non-parametric test such as the Mann-Whitney U test. It's a measure 

used to assess the evidence against the null hypothesis. 

P-value: The p-value is 0.000, effectively zero when rounded to three decimal 

places. This indicates an extremely low probability that the observed differences in the 

distributions could be due to chance if the null hypothesis were true. 



 

 

122 

Different Distribution: The recommendation to "reject H0" (the null hypothesis) 

means the test has found sufficient evidence to conclude that there is a difference in the 

distribution of values between Group 1 and Group 2, despite them having the same 

median. 

Medians of Groups: Both Group 1 and Group 2 have the same median score of 

4.0. This suggests that while the central value around which the data is centered is the 

same for both groups, the way the rest of the data is distributed around that central value 

is different. 

In summary, even though both groups have the same median, the overall 

distributions of the data are significantly different. In a financial context, for instance, if 

Group 1 and Group 2 represent different investment portfolios, the same median return 

doesn't tell the whole story; one portfolio could have a more consistent performance (less 

spread out distribution), while the other might have greater variability (more spread out 

distribution), which could imply higher risk. A p-value of 0.000 strongly indicates that 

this difference in distribution is statistically significant and should be considered when 

making investment decisions or assessing project outcomes. 

INTERPRETATION OF MWU TEST: 

• Quality: Mann-Whitney U Test Result: The test statistic is 14787.000. P-

Value: The p-value is 0.000, which is statistically significant, indicating a 

difference in the distribution of quality ratings between the two groups. 

• Medians: Both groups have a median of 4.0, suggesting similar central 

tendencies. 

Conclusion: Despite having the same median score, the distribution of responses 

for quality efficiency is significantly different between the two groups. 

EFFECT SIZE: 
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Violin Plot: 

A violin plot visually represents data and combines elements from both box plots 

and kernel density plots. The 'violin' shows the distribution of the data, the width of 

which indicates the density of data at different levels.  

Inside the 'violin', you can often see a box plot which shows the median (the 

center of the box), the interquartile ranges (the edges of the box), and sometimes 

whiskers that indicate variability outside the upper and lower quartiles. 

Violin plots are especially useful when you want to compare the distribution of 

data across categories or groups. They not only show the median of the data like a box 

plot, but they also provide a deeper insight into the shape of the data distribution. 

In the context of financial analysis, the Mann-Whitney U test might be used to 

compare the returns of two different investment instruments to see if they differ 

significantly, while a violin plot could visually demonstrate the distribution of returns to 

help understand the risk profile or the variability of those instruments. Both tools can 

provide valuable insights into the financial data, aiding in making informed decisions. 
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Figure 25 Violin Plot for Efficiency of Agile and Water- Quality Parameter 

The uploaded image appears to be a violin plot visualizing the efficiency of Agile 

and Waterfall project management techniques in terms of quality, as rated on a Likert 

scale from 1 to 5. 

Here’s how to interpret the violin plot for the quality parameter: 

Shape and Width: The shape of the violin plot for both Agile and Waterfall shows 

the distribution of responses. A wider section indicates a higher density of responses at 

that efficiency rate. From the description, if the violins have a broader width at higher 

efficiency ratings, it suggests that respondents generally perceive both methodologies as 

highly efficient in terms of quality. 
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Median Line: The horizontal line inside each violin represents the median 

efficiency rating. If both Agile and Waterfall have medians at the same level, this implies 

that the central tendency for quality efficiency is rated similarly for both methodologies. 

IQR (Interquartile Range): The thickness of the box within each violin illustrates 

the middle 50% of the data. A taller box implies a wider range of responses around the 

median, indicating greater disagreement among respondents about the methodology's 

efficiency. 

Density Peaks and Tails: Peaks within the violins indicate common ratings of 

efficiency. If the plot has a single peak towards the upper end of the scale, it suggests a 

consensus on high efficiency. Long tails towards the lower end of the scale would 

indicate some ratings of low efficiency, albeit less frequent. 

In a financial project management setting, where quality is a critical success 

factor, this visual representation could help decision-makers understand not only the 

average perception of each method's quality efficiency but also the consistency of those 

perceptions among stakeholders. For instance, a financial organization considering which 

project management technique to adopt would use this data to weigh the general 

perception of quality against other factors like cost, scope, and time efficiency. 

4.8 Research Question Answers  

 

Research Questions Answers 

1) How to Identify the existing 

methodologies, including traditional, Agile, 

and hybrid approaches, and assess their 

strengths and limitations? 

Hybrid project management methods are 

preferred in banking and finance due to 

challenges like regulation and competition. 

Statistical analysis has confirmed that 

project success depends on meeting cost, 
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timeline, scope, and quality goals, with 

notable differences between project groups. 

2) What factors contribute to the success or 

delay in project completion timelines? 

Agile is significantly perceived as more 

time-efficient than Waterfall, supported by 

a Chi-Square test (p = 0.0010) and Mann-

Whitney U test (p = 0.000), despite both 

methods having the same median rating of 

4.0. This underscores Agile's consistently 

higher ratings for time efficiency, making it 

a preferred choice for timely project 

completion in finance. 

3) What is the correlation between the 

success of software deployment projects in 

the banking and financial sector in terms of 

cost management and the utilization of 

different project management 

methodologies? 

According to statistical tests, Agile and 

Waterfall have similar cost-efficiency 

scores in the banking and financial sectors. 

Both methodologies are perceived as cost-

efficient based on visual analysis through 

violin plots. 

4) How different methodologies success or 

challenges related to project scope in 

software deployment within the banking 

and financial sector, and what factors 

influence the achievement of project scope 

objectives? 

Agile receives more responses indicating 

effectiveness in scope management (78) 

compared to Waterfall (59), with 

significant statistical difference (Chi-

Square Statistic: 13.81, p-value: 0.0088). 

Mann-Whitney U test shows different 

distributions (p-value: 0.012) despite 

identical median scores (4.0), suggesting 
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varying perceptions in scope efficiency. 

 

4.9 Conclusion 

The analysis aimed to compare the Agile and Waterfall project management 

methodologies regarding four key parameters - time, cost, scope, and quality. The study 

involved a comprehensive statistical analysis of the responses received from the 

participants. The results indicated that the Agile methodology was more time-efficient 

than Waterfall, with a significant difference in the distribution of responses. This means 

that Agile is a more appropriate approach when there is a need to complete a project 

within a limited timeframe. 

However, respondents perceived that the two methodologies were similar in cost 

efficiency. This implies that organizations should consider other factors when selecting a 

methodology, as cost may not be the most significant differentiator. The analysis revealed 

that the Agile methodology was more efficient in managing project scope, with a 

significant difference in the distribution of responses. Agile's ability to adjust to changing 

requirements makes it easier to manage project scope than the Waterfall methodology, 

which typically involves a fixed scope. 

Quality efficiency was the most significant difference between Agile and 

Waterfall methodologies. The study showed that the two methodologies differ 

significantly in quality efficiency, with Agile scoring higher than Waterfall. This means 

that Agile is a more suitable approach for projects that require high-quality and 

continuous testing. 

Based on the comprehensive analysis, decision-makers should consider 

organizational needs, project specifics, and stakeholder preferences when selecting Agile 

and Waterfall methodologies. If time and quality are the primary concerns, Agile 
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methodology is better. However, other considerations may be necessary if cost is the 

primary factor. Overall, the study results provide valuable insights for organizations 

seeking to adopt an appropriate approach to project management. 
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CHAPTER V:  

DISCUSSION 

5.1 Discussion of Results 

The Agile and Waterfall methodologies have been debated in the constantly 

evolving field of project management. They each have their advantages and challenges. 

This discussion will analyze these two primary project management techniques (PMTs), 

examining their performance across four crucial parameters: scope, cost, quality, and 

time efficiency. This analysis is critical, as the chosen project management approach can 

significantly impact the success and sustainability of projects across various domains, 

especially in the fast-paced and rigorous financial sector. 

To dissect the efficiencies of Agile and Waterfall methodologies, we used a series 

of Mann-Whitney U tests and examined violin plots. The statistical rigor of the Mann-

Whitney U tests provided us with a p-value to gauge the significance of the differences 

observed. At the same time, the Cliff's Delta gave us insight into the magnitude of these 

differences, also known as the effect size. Violin plots provided us with a visual 

comparison of the data distributions, enhancing our understanding of the nuances behind 

the numbers. 

This multifaceted approach aimed to go beyond mere statistical significance to 

capture the practical implications of these differences, guiding stakeholders in the 

decision-making process. As projects in the financial industry grow in complexity and 

scale, the choice of PMT has significant implications for cost containment, scope 

management, timely delivery, and output quality. Therefore, this discussion aims to 

analyze the findings and draw practical recommendations for project management 

practitioners, focusing on the unique demands of the financial sector. 
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The results we discuss were obtained methodically, illuminating the strengths and 

limitations of each PMT, sometimes challenging conventional wisdom and anecdotal 

preferences. This discussion aims to provide a nuanced interpretation that can serve as a 

navigational beacon for financial project managers regularly tasked with making pivotal 

methodological choices. Let us explore the insights from the data and consider their 

implications for financial project management. 

5.2 Discussion of Key Parameters for Success in Banking and Finance Projects 

Banking and finance projects are unique in their need for rigorous compliance, 

accuracy, risk management, and responsiveness to market fluctuations. Key parameters 

for the success of such projects include scope, cost, quality, and time, each intertwining 

with the others to form a complex matrix of project management challenges and 

opportunities. 

5.2.1 Scope Efficiency 

In the realm of banking and finance, project scope must be clearly defined yet 

flexible enough to adapt to regulatory changes and market dynamics. The ability to 

manage scope effectively correlates directly with a project's success, as it ensures that the 

project's objectives align with strategic business goals. Agile methodologies, with their 

iterative approach and continuous feedback loops, seem slightly more adept at scope 

management, as indicated by a marginally higher median rating and statistically 

significant results. However, the small effect size suggests that while Agile may have an 

edge, it is not a clear-cut decision, and contextual factors such as project size and 

complexity must be considered. The need for incremental delivery and the ability to pivot 

as requirements evolve are particularly pronounced in financial projects, where market 

forces can dictate significant changes. 
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5.2.2 Cost Efficiency 

Cost management is critical in banking and finance projects, where budgets are 

often tight and closely monitored. The findings indicate that there is no significant 

difference in cost efficiency between Agile and Waterfall methodologies. This suggests 

that cost should not be the sole determinant when choosing between these two PMTs. 

Instead, project managers should weigh other factors more heavily, such as the 

complexity of the project, the need for fixed budgets versus flexible spending, and the 

financial organization's culture and readiness for a particular methodology. 

5.2.3 Quality Efficiency 

Quality is non-negotiable in the financial sector due to the high stakes involved in 

compliance and the potential for significant financial loss. The significant p-value and 

medium effect size for quality efficiency in favor of Agile suggest that Agile practices 

may better ensure high-quality outcomes. This could be due to Agile's emphasis on 

regular testing, continuous integration, and stakeholder involvement throughout the 

project life cycle. In banking and finance, where errors can have far-reaching 

consequences, the focus on quality and the reduction of long-term risks associated with 

Agile could be particularly advantageous. 

5.2.4 Time Efficiency 

Time efficiency is vital for banking and finance projects, as the market waits for 

no one. The ability to deliver projects on time can mean the difference between 

capitalizing on market opportunities and falling behind competitors. The data suggests a 

statistically significant difference in time efficiency, albeit with a small effect size. This 

indicates that while one methodology may lead to faster completion times, the practical 

difference may be minor. Agile's adaptive planning and iterative delivery can provide 

benefits for projects that require rapid response to changing financial conditions. 
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The discussion of key parameters for project success in the banking and finance 

sector points to a nuanced picture. Agile methodology may offer slight advantages in 

scope and quality management, which are essential in a rapidly changing financial 

environment. However, cost and time efficiencies do not show marked differences 

between Agile and Waterfall, suggesting that the choice between these methodologies 

should be based on a balanced consideration of all factors, including organizational 

culture, regulatory environment, and the specific goals and constraints of each project. 

Financial institutions should adopt a strategic approach when selecting a PMT, 

potentially considering a hybrid model that combines the strengths of both Agile and 

Waterfall to align with the project's needs and the organization's capabilities. The optimal 

approach would leverage the flexibility and quality focus of Agile with the structured 

planning and milestone-based delivery of Waterfall, ensuring the successful navigation of 

the complex landscape of banking and finance projects.  

5.3 Discussion of Comparing Efficiency: Agile vs. Waterfall for Timely Project 

Completion 

The banking and finance industry is characterized by its fast pace and the need for 

accuracy, regulatory compliance, and responsiveness to market changes. Within this 

context, the efficiency of project management methodologies, particularly regarding 

timely project completion, is paramount. The discussion here focuses on the comparison 

between Agile and Waterfall methodologies, as they relate to the timeliness of project 

completion, a key performance indicator in the financial sector. 

Agile Methodology: 
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Agile is known for its flexibility, adaptability, and iterative approach to project 

management. It allows for rapid response to changes, which is crucial in the dynamic 

financial environment.  

• Iterative Progress: Agile breaks down projects into smaller, manageable 

units, allowing for incremental progress and regular reassessment of 

project priorities and direction. This can lead to quicker releases and a 

focus on delivering the most value-driving features first. 

• Stakeholder Engagement: Agile emphasizes regular communication and 

collaboration with stakeholders, ensuring that the project remains aligned 

with business needs and can adapt to changes quickly. In banking and 

finance, where user requirements can change due to regulatory updates or 

market shifts, this ongoing engagement is critical. 

• Risk Management: With continuous feedback loops and early testing, 

Agile can identify and mitigate risks early in the project life cycle, 

potentially avoiding delays that might arise from last-minute revelations. 

Waterfall Methodology: 

Waterfall, with its structured and sequential approach, provides a clear, linear path 

for project completion.  

 

• Upfront Planning: In scenarios where requirements are well-understood 

and unlikely to change, such as regulatory reporting or infrastructure 

upgrades, the upfront planning inherent in Waterfall can lead to efficient 

project execution. 
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• Milestone Focus: Waterfall’s emphasis on pre-defined milestones can 

facilitate a clear timeline for project completion, provided there are no 

significant deviations from the initial plan. 

• Specialization and Documentation: The Waterfall model allows for 

specialization of work and comprehensive documentation at each stage, 

which is beneficial in tightly regulated financial environments where audit 

trails and regulatory compliance are necessary. 

Comparative Analysis for Timely Completion: 

In analyzing the efficiency of Agile and Waterfall concerning project timeliness, 

several factors must be considered: 

• Project Complexity and Size: For large-scale, complex projects, the 

Waterfall method may become cumbersome, and any changes can lead to 

significant delays. In contrast, Agile can more readily adapt to the 

evolving nature of such projects, potentially leading to more timely 

completion. 

• Change Management: Agile is generally more efficient for projects where 

changes are expected. It allows the project to pivot and reallocate 

resources without significant disruption. Waterfall can become inefficient 

when changes occur, as they may necessitate a return to the design phase, 

causing delays. 

• Stakeholder Satisfaction: Agile's regular iterations can lead to earlier 

stakeholder satisfaction, as parts of the project are completed and 

delivered continuously. Waterfall's 'big reveal' at the end of the project 

runs the risk of late discovery of issues, leading to project overruns. 
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The financial industry, with its complex, high-stakes, and regulation-driven 

projects, can benefit from both Agile and Waterfall methodologies, depending on the 

specific context of the project. Agile's flexibility appears to lend itself to timeliness in a 

rapidly changing environment, while Waterfall’s structured nature might offer efficiency 

in more stable and predictable project scenarios. The key lies in accurately assessing the 

nature and requirements of each project before selecting a methodology to optimize for 

timely project completion. Hybrid approaches are also emerging, which combine the 

strengths of both methodologies to suit the unique demands of each project within the 

banking and finance sector. 

5.4 Comparing Efficiency: Agile vs. Waterfall for Project Cost Management 

Project cost management is a critical concern in the banking and finance sector 

due to its direct impact on a company's financial performance and competitive edge. As 

such, the choice between Agile and Waterfall methodologies can have profound 

implications for the financial management of projects. The decision on which 

methodology to adopt must consider which approach offers superior cost efficiency and 

how each aligns with project goals, regulatory constraints, and stakeholder expectations. 

Agile Methodology: 

Agile is often lauded for its potential cost savings due to its iterative nature and 

emphasis on delivering the most critical features first. 

• Adaptive Planning: Agile allows for the continuous reprioritization 

of work, which can prevent overspending on less critical features 

and ensure that the project remains aligned with strategic business 

goals. 

• Early and Frequent Delivery: By delivering work in increments, 

Agile provides the opportunity to gauge and demonstrate value 
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early and often. This can be beneficial in controlling costs, as it 

prevents significant investment in features that may not meet user 

needs or expectations. 

• Continuous Improvement: Agile's iterative process facilitates 

ongoing improvement, potentially leading to cost efficiencies as 

teams become more effective over time. 

However, Agile's flexibility can also lead to scope creep if not properly managed, 

potentially increasing costs if additional features are continually added without rigorous 

prioritization. 

Waterfall Methodology: 

The Waterfall model is traditionally seen as providing a more predictable cost 

structure due to its extensive upfront planning and design. 

• Defined Scope and Budget: Waterfall's linear approach typically 

involves detailed requirements and scope definition from the 

outset, allowing for a more straightforward budgeting process. 

• Staged Deliverables: The sequential phases in Waterfall can make 

it easier to track spending against specific milestones, potentially 

offering clearer financial oversight. 

• Change Control: While Waterfall can be less accommodating of 

changes, its formal change control processes can help prevent 

unplanned increases in project costs. 

• The potential downside of Waterfall is that any changes or errors 

detected late in the process can be costly to address, as they may 

require revisiting and revising work from completed phases. 

Analysis Based on Results: 
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According to the provided statistical results, the Mann-Whitney U test yielded a 

p-value of 0.071 for cost efficiency, which suggests no significant difference in cost 

management between Agile and Waterfall methods. This is further corroborated by 

Cliff’s Delta, indicating a negligible probability of difference in costs between the two 

approaches. 

• Statistical Significance vs. Practical Significance: While statistical 

significance can highlight differences in data, practical significance 

considers whether these differences are meaningful in real-world 

application. The lack of significant difference in cost management 

suggests that both methodologies can be equally cost-effective 

under the right circumstances. 

• Sample Size Considerations: Large sample sizes can make it easier 

to find statistically significant differences. However, in the absence 

of significant findings, it reinforces the conclusion that the 

difference, if any, is minimal. 

• Effect Size Relevance: The negligible effect size as per Cliff's 

Delta highlights that any differences in cost management 

efficiency between Agile and Waterfall are minimal and unlikely 

to impact the choice of methodology significantly. 

The findings suggest that for cost management in banking and finance projects, 

both Agile and Waterfall methodologies can be equally effective. The choice between the 

two should therefore be guided by other project-specific factors such as complexity, 

required speed of delivery, regulatory compliance needs, and team expertise. Financial 

institutions should focus on robust project planning, clear definition of scope, and diligent 

monitoring of project progress to manage costs effectively, irrespective of the chosen 
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project management approach. Additionally, considering a hybrid approach that 

leverages the planning strengths of Waterfall with the adaptive execution of Agile may 

provide a balanced solution for cost management challenges. 

5.5 Comparing Efficiency: Agile vs. Waterfall for Project Scope Management 

In the context of project management within the banking and finance sector, 

scope management is a critical determinant of project success. It involves ensuring that a 

project's goals, tasks, deadlines, and deliverables are clearly defined and adhered to 

throughout the project lifecycle. The efficient management of project scope can prevent 

cost overruns, delays, and feature creep, all of which can undermine project value. The 

choice between Agile and Waterfall methodologies can significantly affect scope 

management. 

Agile Methodology: 

Agile offers a flexible and iterative approach to project scope management that 

can adapt to changing requirements. 

Agile's iterative nature allows for the constant refinement of project scope based 

on stakeholder feedback and evolving project understanding. This iterative approach is 

well-suited to the financial industry, where projects may need to adapt to changing 

regulations and market conditions. Agile methodology values customer collaboration 

over contract negotiation, meaning the project scope can be adjusted in a collaborative 

manner as the project progresses and as more information becomes available. 

Agile focuses on delivering the most valuable features first, which means the 

scope is continually reassessed and prioritized to ensure the project provides the highest 

possible value. However, Agile's flexibility can sometimes lead to scope creep if the 

boundaries of what is considered part of the project scope are not well-maintained. 

Waterfall Methodology: 
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Waterfall is characterized by a linear, sequential approach, and it traditionally 

involves defining and documenting the full project scope before any work begins. 

• Fixed Scope: In the Waterfall model, the project scope is defined up front 

and changes to the scope are generally discouraged once the project has 

begun. This can offer a clear, unambiguous understanding of what is to be 

delivered. 

• Documentation and Analysis: The emphasis on extensive documentation 

in Waterfall can help ensure that all stakeholders have a shared 

understanding of the project scope, which can prevent misunderstandings 

and misaligned expectations. 

• Phase Gates: Waterfall projects typically have phase gates or checkpoints 

where deliverables are reviewed against the original scope to ensure 

compliance before moving to the next phase. 

The challenge with Waterfall in scope management is its inflexibility to adapt to 

changes without significant disruption and potential additional costs. 

Analysis Based on Results: 

The results, as per the Mann-Whitney U test, indicated a p-value of 0.012 for 

scope efficiency, which is statistically significant. 

Statistical vs. Practical Significance: Although the p-value indicates statistical 

significance, Cliff’s Delta suggests only a small effect size. This means that, practically 

speaking, the difference in scope management efficiency between Agile and Waterfall 

may be minor. 

Violin Plot Interpretation: The violin plot for scope efficiency showed a slightly 

higher median rating for Agile, indicating that it may be slightly more efficient in scope 
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management than Waterfall. However, the difference is not pronounced, suggesting that 

both methodologies can effectively manage project scope when applied correctly. 

Based on the statistical significance and the small effect size, one can conclude 

that Agile might offer a slight advantage in managing project scope within the banking 

and finance industry. However, the difference is not substantial enough to be a sole 

deciding factor in methodology choice. Projects with well-defined scopes and low 

volatility may still benefit from the structured approach of Waterfall, whereas projects 

requiring greater flexibility may be better suited to Agile. The decision should also 

consider the nature of the project, the volatility of the project environment, and the need 

for adaptability. Ultimately, successful scope management will depend on clear 

communication, stakeholder engagement, and the project team's ability to manage 

change, regardless of the chosen methodology. 

5.6 Comparing Efficiency: Agile vs. Waterfall for Project Quality Management 

Quality management in project delivery is of paramount importance in the 

banking and finance industry, where products and services must meet stringent standards, 

comply with complex regulations, and satisfy customer expectations. The debate between 

Agile and Waterfall methodologies extends into how each approach manages and 

delivers quality within project constraints. Given the data and results provided, let's 

explore how each methodology fares in terms of quality management. 

Agile Methodology: 

Agile methodology is designed to accommodate changing requirements while 

maintaining a high level of quality through various practices. 

• Continuous Testing: Agile projects typically integrate testing 

throughout the development process, which allows for early 
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detection and correction of issues, thereby maintaining the quality 

of the final product. 

• Client Engagement: Regular stakeholder engagement and feedback 

loops ensure that the product aligns closely with user needs and 

expectations, a key indicator of quality in the financial sector. 

• Flexibility and Responsiveness: Agile's adaptability means that the 

project team can make necessary changes to enhance product 

quality without being constrained by a fixed project scope or 

sequence. 

The statistical test results for quality management revealed a highly significant 

difference between Agile and Waterfall, with a p-value of 0.000, indicating strong 

evidence against the null hypothesis of no difference. 

Waterfall Methodology: 

Waterfall methodology, with its structured phases, tends to approach quality 

management in a more linear fashion. 

• Upfront Quality Assurance: Quality standards and criteria are often 

established at the beginning of the project, and each phase 

concludes with a thorough review to ensure that these are met 

before moving on. 

• Documentation and Traceability: The heavy emphasis on 

documentation in Waterfall projects can enhance traceability and 

accountability, which are critical for quality management in 

finance projects. 
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• Controlled Changes: The formal change control process in 

Waterfall can help ensure that modifications are made in a manner 

that considers their impact on the project's overall quality. 

Despite these strengths, the p-value from the data suggests that Waterfall may be 

less effective at managing quality compared to Agile. This could be due to the late-stage 

detection of defects or the difficulty of incorporating feedback once the project has 

advanced past certain phases. 

Analysis Based on Results: 

The Chi-Square test produced a statistic of 37.766 for quality efficiency, 

underscoring a substantial difference in perceived quality management between the two 

methodologies. Despite both Agile and Waterfall having the same median score, the 

significant p-value points to different distributions of quality ratings, as Cliff's Delta 

shows a medium effect size. 

• Statistical vs. Practical Significance: The significant statistical 

difference coupled with the medium effect size implies a 

practically significant advantage of one methodology over the 

other in managing project quality. 

• Violin Plot Insights: The violin plot indicates that Agile has a 

slightly higher central tendency for quality ratings and a more 

concentrated distribution compared to Waterfall. This visual 

reinforcement of the statistical results suggests that Agile 

methodology may be perceived as more consistently delivering 

high-quality outcomes. 

In light of the findings, the Agile approach may offer superior quality 

management for projects within the banking and finance sector. Its iterative nature, 
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emphasis on continuous improvement, and stakeholder engagement are likely 

contributors to this outcome. However, it is important to recognize that Waterfall may 

still offer advantages in environments where the scope is fixed, and the requirements are 

unlikely to change. 

Given the results, financial institutions might consider favoring Agile for projects 

where quality is a dynamic and critical concern. For projects where quality requirements 

are well-defined and static, Waterfall could still be an appropriate choice. Ultimately, the 

selection of a PMT for quality management should be tailored to the specific context of 

the project, the volatility of the project environment, the regulatory landscape, and the 

institution's capacity for incorporating regular feedback and change. 

5.7 Conclusion 

The comprehensive analysis using Mann-Whitney U tests and violin plots on the 

efficiency of Agile and Waterfall project management techniques (PMTs) across four 

parameters—scope, cost, quality, and time—yields a nuanced understanding of the 

strengths and weaknesses of each approach. 

• The Mann-Whitney U test showed a statistically significant difference 

with a p-value of 0.012, although Cliff's Delta indicated only a small 

effect size. The violin plot revealed that Agile has a slightly higher 

median rating, but the difference between the PMTs is minimal. This 

suggests that while there is a statistically detectable difference, its 

practical impact on scope management might be limited. 

• The p-value of 0.071 indicated a lack of statistical significance in cost 

efficiency differences between Agile and Waterfall. The negligible 

effect size and the similar distributions in the violin plot support the 
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conclusion that there's no meaningful difference between the two PMTs 

for cost. 

• A highly significant p-value of 0.000 and a medium effect size as per 

Cliff's Delta suggest a notable difference between the two PMTs in 

quality efficiency. The violin plot confirms this, showing Agile with a 

slightly higher central tendency and more concentrated distribution of 

ratings compared to Waterfall. This indicates that Agile might be 

perceived as delivering higher quality efficiency than Waterfall. 

• While the Mann-Whitney U test indicates a significant difference with a 

p-value of 0.000, the small effect size measured by Cliff's Delta, along 

with similar distributions in the violin plot, suggests that the practical 

difference between the two PMTs in time efficiency is not substantial, 

despite statistical significance. 

The statistical evidence points to different areas of strength for Agile and 

Waterfall PMTs. Agile seems to lead slightly in terms of quality and possibly scope 

efficiency, while no significant differences are found in cost efficiency. For time 

efficiency, the significant statistical difference does not translate into a large practical 

effect. Given that neither methodology consistently outperforms the other across all 

parameters, a hybrid approach that combines the strengths of both Agile and Waterfall 

might be the most advantageous for organizations. Tailoring the approach to align with 

specific project requirements and organizational goals can leverage the benefits of both 

PMTs while mitigating their respective weaknesses. 
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CHAPTER VI:  

SUMMARY, IMPLICATIONS, AND RECOMMENDATIONS 

6.1 Summary 

The analysis's findings reveal the performance of Agile and Waterfall project 

management techniques in four parameters: Scope, Cost, Quality, and Time. The results 

of the Mann-Whitney U test and Cliff's Delta have been used to evaluate the statistical 

significance and effect size of the differences between the two techniques for each 

parameter. 

For the Scope parameter, the Mann-Whitney U test yielded a p-value of 0.012, 

indicating a statistically significant result. However, the effect size was small, as Cliff's 

Delta indicated, suggesting a negligible probability of a randomly selected value from 

one group being more significant than a randomly selected value from another group. The 

probability distributions of the two PMTs w.r.t Scope were compared using a violin plot, 

which suggested that while their distributions were similar in shape and range, the Agile 

technique had a slightly higher median rating. This suggests a minimal difference 

between Agile and Waterfall techniques for this parameter, which the Mann-Whitney U 

test has captured. 

For the Cost parameter, the Mann-Whitney U test yielded a p-value of 0.071, 

indicating a statistically significant result. However, the effect size was negligible, as 

Cliff's Delta indicated, suggesting a negligible probability of a randomly selected value 

from one group being more significant than a randomly selected value from another 

group. The probability distributions of the two PMTs w.r.t Cost were compared using a 

violin plot, which suggested that the cost efficiency ratings for Agile and Waterfall were 

similar in terms of the median, IQR, and overall range. Based on this plot, there were no 

apparent differences in the cost efficiency ratings between the two project management 
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techniques. This suggests no difference between Agile and Waterfall techniques for this 

parameter, as captured by the Mann-Whitney U test. 

For the Quality parameter, the Mann-Whitney U test yielded a highly significant 

p-value of 0.000, indicating a significant difference between the two techniques. Cliff's 

Delta suggested a medium effect size, indicating a medium probability of a randomly 

selected value from one group being more significant than a randomly selected value 

from another group. The probability distributions of the two PMTs w.r.t Quality were 

compared using a violin plot, suggesting that Agile showed a slightly higher central 

tendency with a more concentrated rating distribution. While also symmetric, Waterfall 

had a slightly lower median and a more distributed spread of ratings. The violin plot 

suggested that the Agile technique had a slightly higher median quality efficiency rating 

than Waterfall. This suggests a medium difference between Agile and Waterfall 

techniques for this parameter, as captured by the Mann-Whitney U test. 

For the Time parameter, the Mann-Whitney U test yielded a highly significant p-

value of 0.000, indicating a significant difference between the two techniques. The Cliff's 

Delta suggested a small effect size, indicating a small probability of a randomly selected 

value from one group being more significant than a randomly selected value from another 

group—the probability distributions of the two PMTs w.r.Time was compared using a 

violin plot, which suggested that while the distributions of ratings for time efficiency 

were similar for both Agile and Waterfall, the plot did not show one method being 

consistently rated higher than the other in terms of median values. The results suggest a 

minimal difference between Agile and Waterfall techniques for the Time parameter.  

The dissertation's findings illuminate the nuanced and situational efficiency of 

Agile and Waterfall methodologies in managing financial and banking projects. While 

neither methodology proved universally superior across all parameters, Agile generally 
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showed advantages in scope and quality management, areas that are often pivotal in the 

finance sector’s project outcomes. The decision to use Agile or Waterfall should thus be 

informed by a project's particular demands, with Agile favoring environments that 

require adaptability and high-quality deliverables and Waterfall suiting projects with 

fixed scopes and well-defined requirements. 

The analyses also highlighted the importance of considering both statistical 

significance and effect size when interpreting data, especially given that statistically 

significant results may not always translate into significant practical differences. This 

reinforces the notion that the choice of a project management methodology should not be 

made solely based on statistical outcomes but should also consider practical implications 

and the specific context of the project. 

The synthesis of these insights points to a strategic recommendation for a hybrid 

approach, integrating the adaptability of Agile with the structured planning of Waterfall, 

to harness the strengths of both methodologies for enhanced project management in 

banking and finance. The hybrid approach could offer a tailored solution to meet the 

diverse needs of projects in this sector, balancing the requirements for flexibility, quality, 

and precision with the necessity for clear scope and cost containment. 

6.2 Implications 

The comparison of Agile and Waterfall methodologies to manage banking and 

finance projects has far-reaching implications that can positively impact various 

stakeholders within the industry. This research provides a nuanced understanding of 

project management methodologies and sheds light on their application in financial 

projects, which can be categorized into strategic, operational, and methodological 

aspects. 
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6.2.1 Strategic Implications 

1. Better Informed Methodology Selection: Financial institutions can make better 

strategic decisions regarding project management methodologies. By understanding the 

conditions under which Agile or Waterfall might offer superior performance, 

organizations can tailor their approach to each project's unique characteristics and 

requirements, potentially enhancing project success rates. 

2. Hybrid Approach Endorsement: The findings advocate for a hybrid methodology that 

leverages the strengths of both Agile and Waterfall. This approach could be particularly 

beneficial in projects where the requirements are initially unclear but become more 

defined over time, or in regulatory projects that demand both flexibility and stringent 

documentation. 

3. Risk Management and Compliance: The emphasis on quality management highlights 

the need for methodologies that can adapt to the rigorous standards and rapid changes 

typical of the finance sector. Agile's superiority in quality management suggests its 

potential in projects with high compliance and quality assurance needs. 

6.2.2 Operational Implications 

1. Effective Resource Allocation: Understanding the impact of project management 

methodologies on cost and time efficiency aids in better resource allocation. Financial 

institutions can allocate resources more effectively, optimizing project costs and 

timelines based on the chosen methodology's strengths. 

2. Scope Management: The slight advantage of Agile in scope management implies that 

projects requiring flexibility due to evolving requirements or stakeholder inputs might 

benefit more from Agile practices. This insight can guide project managers in scope 

planning and adjustments throughout the project lifecycle. 
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3. Quality Assurance Practices: The significant difference in quality management 

between methodologies suggests a need for integrating quality assurance practices deeply 

within the project management approach, especially in Agile environments. This might 

include more rigorous sprint reviews or enhanced stakeholder feedback loops. 

6.2.3 Methodological Implications 

1. Project Management Training and Development: The findings underscore the 

importance of training project managers and teams in both Agile and Waterfall 

methodologies and hybrid approaches. This ensures they can select and apply the most 

appropriate methodology based on project-specific needs. 

2. Research and Development: The research opens avenues for further investigation into 

hybrid methodologies and their application in finance and banking projects. It also 

highlights the need for ongoing development of project management tools and practices 

to support these methodologies' unique demands. 

3. Policy and Governance: For financial institutions, the research implications may 

extend to policy formulation and governance structures, suggesting adopting flexible 

policies that support methodological diversity and encouraging a culture that values 

adaptability and continuous improvement. 

The comparative analysis of Agile and Waterfall methodologies in managing 

banking and finance projects provides valuable insights to enhance project management 

practices. Financial institutions can optimize resource allocation by embracing these 

insights, leading to successful project outcomes and greater organizational agility.  

6.3 Recommendations for Future Research 

The research comparing the efficiencies of Agile and Waterfall methodologies 

across various parameters in banking and finance projects opens new avenues for future 

investigations. These recommendations for future research are designed to build upon the 
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findings, address the limitations, and explore new dimensions that can further enhance 

the understanding and application of project management methodologies in the financial 

sector and beyond. 

6.3.1 Exploration of Hybrid Methodologies 

1. Hybrid Methodology Effectiveness: Future studies should delve into hybrid project 

management approaches that combine elements of Agile and Waterfall. Research could 

focus on identifying the conditions under which hybrid models offer superior 

performance, including the types of projects and organizational contexts where these 

models are most effective. 

2. Customization and Implementation: Investigate the process of customizing hybrid 

methodologies to suit specific project requirements, organizational cultures, and 

regulatory environments. This includes examining the challenges and best practices in 

implementing these customized approaches. 

6.3.2 Sector-Specific Studies 

1. Beyond Banking and Finance: Extend the comparative analysis of Agile and Waterfall 

methodologies to other sectors with unique challenges, such as healthcare, technology, 

and manufacturing. This would help in understanding if and how the implications of 

methodology choice vary across different industries. 

2. Regulatory Impact: Conduct research on the impact of regulatory changes on project 

management methodology effectiveness. This is particularly relevant in heavily regulated 

sectors like banking and finance, where external regulations can significantly influence 

project scope and requirements. 

6.3.3 Longitudinal and Case Study Research 

1. Longitudinal Studies: Future research could benefit from longitudinal studies that track 

the performance of Agile, Waterfall, and hybrid methodologies over time. This would 
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provide insights into how these methodologies adapt to and impact long-term project 

success and organizational growth. 

2. In-depth Case Studies: Conduct in-depth case studies of projects that have employed 

Agile, Waterfall, or hybrid methodologies. These case studies could focus on specific 

aspects such as cost management, time to market, or stakeholder satisfaction, providing 

detailed insights into the real-world application and challenges of each methodology. 

6.3.4 Quantitative and Qualitative Analyses 

1. Quantitative Analysis of Project Outcomes: Further quantitative research is needed to 

statistically analyze a broader range of project outcomes, including but not limited to 

return on investment (ROI), project delivery times, and failure rates across 

methodologies. 

2. Qualitative Insights: Qualitative research, including interviews and focus groups with 

project managers and team members, could provide deeper insights into the experiences, 

preferences, and perceived advantages and disadvantages of Agile, Waterfall, and hybrid 

methodologies. 

6.3.4 Technological Advancements and Project Management 

1. Technology’s Role: Investigate the role of emerging technologies (e.g., AI and 

machine learning) in enhancing project management methodologies. Research could 

focus on how technology can support decision-making, improve efficiency, and facilitate 

the adaptation of methodologies to project needs. 

2. Tool and Platform Evaluation: Evaluate the effectiveness of various project 

management tools and platforms in supporting Agile, Waterfall, and hybrid 

methodologies. This includes assessing how these tools impact project communication, 

collaboration, and overall success. 
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By addressing these recommendations, future research can significantly 

contribute to the body of knowledge on project management methodologies, offering 

practical insights and guidance to practitioners and scholars alike. The evolution of 

project management practices, influenced by ongoing research, holds the potential to 

drive project success rates higher across industries, particularly in dynamic and complex 

environments such as banking and finance.  

6.4 Conclusion 

This research presents an in-depth analysis of the Agile and Waterfall project 

management methodologies. It examines explicitly their effectiveness across four crucial 

parameters: time, cost, scope, and quality management in the banking and finance sector. 

The study utilized a meticulous approach, combining statistical analysis and visual data 

interpretation, to provide practitioners in the financial sector with valuable insights into 

each methodology's relative strengths and weaknesses. 

The research revealed several key findings. Firstly, Agile methodology 

demonstrated a slight advantage over Waterfall regarding time efficiency due to its 

flexibility and adaptability. However, the effect size needed to be bigger, limiting the 

practical impact of this difference. Secondly, no significant difference in cost efficiency 

was observed between the two methodologies, indicating that both approaches can 

effectively manage project costs when appropriately implemented. 

Thirdly, Agile methodology displayed a marginal superiority in scope 

management, attributed to its iterative nature, emphasis on collaboration, and 

responsiveness. While statistically significant, the small effect size suggests a nuanced 

advantage applicable only to some projects universally. Finally, Agile methodology 

demonstrated higher efficiency in quality management, supported by a statistically 
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significant p-value and a moderate effect size, indicating its potential for delivering 

superior project outcomes. 

Project managers should consider project-specific factors when selecting a 

methodology. Agile methodology appears best suited for projects that require flexibility, 

adaptability, and a focus on high-quality deliverables. At the same time, Waterfall's 

structured approach may be advantageous for projects with well-defined scopes and 

minimal changes. Furthermore, practitioners should explore hybrid methodologies that 

combine the strengths of both Agile and Waterfall approaches to tailor project 

management practices to the unique needs of banking and finance projects. Continuous 

learning and development in Agile and Waterfall methodologies should be emphasized so 

project managers and teams can adapt their approach. 

Finally, the study opens several avenues for future research, including exploring 

hybrid methodologies, sector-specific studies beyond banking and finance, longitudinal 

analyses of project outcomes, and the role of technology in enhancing project 

management practices. Ultimately, the research provides a foundation for more informed 

decision-making in project management methodology selection, emphasizing flexibility, 

quality, and efficiency to ensure project success in the dynamic financial sector.  
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APPENDIX A   

SURVEY COVER LETTER 

This research is to evaluate the effectiveness of hybrid project management 

approaches in deploying software products within the banking and financial domain. 

Specifically, the study aims to compare the effectiveness of two prominent project 

management methodologies, Waterfall and Agile, in the context of banking and financial 

projects. Both methodologies have distinct advantages and disadvantages, and this 

research seeks to identify which approach is most effective for software deployment in 

the banking and financial sector. By analyzing the performance of Waterfall and Agile 

methodologies, the study aims to provide insights into the optimal project management 

strategy for achieving successful software deployments in this domain. 

Section 1: Demographic Information 

1.1 Personal Information: 

1.1.1 Name (Optional): 

1.1.2 Position/Role: 

1.1.3 Years of Experience in Banking and Financial Domain: 

1.1.4 Current Organization: 

1.2 Which continents does your organization primarily operate in? (Check one or more): 

• North America 

• South America 

• Europe 

• Asia 

• Africa 

• Australia 

• Middle East 
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• Worldwide/ Global 

1.2 Project Information: 

1.2.1 Type of Project: 

(a) Core Business Application Implementation 

(b) Production Rollout 

(c) Digitization of Process 

Section 2: Project Management Methodologies 

1.0 Current Project Management Methodologies: 

1.0.1 What project management methodologies does your organization currently 

use for software deployment projects? (Select all that apply) 

• Traditional Project Management 

• Agile Project Management 

• Hybrid Project Management 

• Other (please specify): ______________ 

1.1 Traditional Project Management: 

1.1.2 On a scale of 1 to 5, rate the effectiveness of traditional project management in 

handling software deployment projects. 

(1) Not Effective 

(2) Somewhat Ineffective 

(3) Neutral 

(4) Somewhat Effective 

(5) Very Effective 

1.1.3 Rate the level of challenges faced when using traditional project management for 

software deployment projects. 

(1) Very Low Challenges 
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(2) Low Challenges 

(3) Moderate Challenges 

(4) High Challenges 

(5) Very High Challenges 

1.1.4 To what extent have you observed benefits when using traditional project 

management for software deployment projects? 

(1) Minimal Benefits 

(2) Some Benefits 

(3) Moderate Benefits 

(4) Significant Benefits 

(5) Exceptional Benefits 

1.1.5 How much has traditional project management contributed to the success of your 

recent software deployment projects? 

(1) Not at all 

(2) To a small extent 

(3) Moderately 

(4) To a large extent 

(5) Extremely 

1.2 Agile Project Management: 

1.2.2 On a scale of 1 to 5, rate the effectiveness of Agile project management in handling 

software deployment projects. 

(1) Not Effective 

(2) Somewhat Ineffective 

(3) Neutral 

(4) Somewhat Effective 
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(5) Very Effective 

1.2.3 Rate the level of challenges faced when using Agile project management for 

software deployment projects. 

(1) Very Low Challenges 

(2) Low Challenges 

(3) Moderate Challenges 

(4) High Challenges 

(5) Very High Challenges 

1.2.4 To what extent have you observed benefits when using Agile project management 

for software deployment projects? 

(1) Minimal Benefits 

(2) Some Benefits 

(3) Moderate Benefits 

(4) Significant Benefits 

(5) Exceptional Benefits 

1.2.5 How much has Agile project management contributed to the success of your recent 

software deployment projects? 

(1) Not at all 

(2) To a small extent 

(3) Moderately 

(4) To a large extent 

(5) Extremely 

1.3 Hybrid Project Management: 

1.3.2 On a scale of 1 to 5, rate the effectiveness of the hybrid project management 

approach in handling software deployment projects. 
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(1) Not Effective 

(2) Somewhat Ineffective 

(3) Neutral 

(4) Somewhat Effective 

(5) Very Effective 

1.3.3 Rate the level of challenges faced when using the hybrid project management 

approach for software deployment projects. 

(1) Very Low Challenges 

(2) Low Challenges 

(3) Moderate Challenges 

(4) High Challenges 

(5) Very High Challenges 

1.3.4 To what extent have you observed benefits when using the hybrid project 

management approach for software deployment projects? 

(1) Minimal Benefits 

(2) Some Benefits 

(3) Moderate Benefits 

(4) Significant Benefits 

(5) Exceptional Benefits 

1.3.5 How much has the hybrid project management approach contributed to the success 

of your recent software deployment projects? 

(1) Not at all 

(2) To a small extent 

(3) Moderately 

(4) To a large extent 
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(5) Extremely 

Section 2: Methodology Effectiveness 

2.1 Project Timeliness: 

2.1.1 On a scale of 1 to 5, rate the effectiveness of the current project management 

methodologies in ensuring timely completion of software deployment projects. 

(1) Not Effective 

(2) Somewhat Ineffective 

(3) Neutral 

(4) Somewhat Effective 

(5) Very Effective 

2.1.2 Rate the level of challenges faced in meeting project timelines using the current 

project management methodologies. 

(1) Very Low Challenges 

(2) Low Challenges 

(3) Moderate Challenges 

(4) High Challenges 

(5) Very High Challenges 

2.1.3 To what extent has the use of current project management methodologies 

contributed to delays in your recent software deployment projects? 

(1) Not at all 

(2) To a small extent 

(3) Moderately 

(4) To a large extent 

(5) Extremely 

2.2 Cost-Wise Success: 
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2.2.1 On a scale of 1 to 5, rate the effectiveness of the current project management 

methodologies in achieving cost-wise success in software deployment projects. 

(1) Not Effective 

(2) Somewhat Ineffective 

(3) Neutral 

(4) Somewhat Effective 

(5) Very Effective 

2.2.2 Rate the level of challenges faced in managing project costs using the current 

project management methodologies. 

(1) Very Low Challenges 

(2) Low Challenges 

(3) Moderate Challenges 

(4) High Challenges 

(5) Very High Challenges 

2.2.3 To what extent has the use of current project management methodologies 

contributed to cost overruns in your recent software deployment projects? 

(1) Not at all 

(2) To a small extent 

(3) Moderately 

(4) To a large extent 

(5) Extremely 

2.3 Project Scope Success: 

2.3.1 On a scale of 1 to 5, rate the effectiveness of the current project management 

methodologies in achieving project scope success in software deployment projects. 

(1) Not Effective 
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(2) Somewhat Ineffective 

(3) Neutral 

(4) Somewhat Effective 

(5) Very Effective 

2.3.2 Rate the level of challenges faced in meeting project scope objectives using the 

current project management methodologies. 

(1) Very Low Challenges 

(2) Low Challenges 

(3) Moderate Challenges 

(4) High Challenges 

(5) Very High Challenges 

2.3.3 To what extent has the use of current project management methodologies 

contributed to deviations from the initially planned project scope in your recent software 

deployment projects? 

(1) Not at all 

(2) To a small extent 

(3) Moderately 

(4) To a large extent 

(5) Extremely 

3.1 Stakeholder Engagement: 

3.1.1 On a scale of 1 to 5, rate the extent of stakeholder engagement in decision-making 

processes related to hybrid project management for software deployment projects. 

(1) Very Limited 

(2) Limited 

(3) Moderate 
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(4) Extensive 

(5) Very Extensive 

3.1.2 Rate the effectiveness of the hybrid project management approach in facilitating 

communication and collaboration among diverse stakeholders. 

(1) Very Poorly 

(2) Poorly 

(3) Adequately 

(4) Well 

(5) Very Well 

3.2 Project Adaptability: 

3.2.1 On a scale of 1 to 5, rate the effectiveness of the hybrid project management 

approach in handling changes and uncertainties during software deployment projects. 

(1) Not Effectively 

(2) Slightly Effectively 

(3) Moderately Effectively 

(4) Very Effectively 

(5) Extremely Effectively 

3.2.2 Rate the contribution of the hybrid approach to the overall adaptability of the 

project team to emerging challenges and opportunities. 

(1) Not at all 

(2) To a Small Degree 

(3) Moderately 

(4) To a Large Degree 

(5) Completely 

3.3 Resource Utilization: 
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3.3.1 On a scale of 1 to 5, rate how efficiently the hybrid project management approach 

utilizes resources (human, financial, and technological) in software deployment projects. 

(1) Inefficiently 

(2) Slightly Inefficiently 

(3) Adequately 

(4) Efficiently 

(5) Very Efficiently 

3.3.2 Rate the extent to which the hybrid approach contributes to cost-effective resource 

allocation in software deployment projects. 

(1) Not at all 

(2) To a Small Extent 

(3) Moderately 

(4) To a Large Extent 

(5) Completely 

3.4 Project Outcome: 

3.3.1 On a scale of 1 to 5, rate how well the hybrid project management approach 

contributes to the successful delivery of software products within the specified timelines. 

(1) Poorly 

(2) Slightly Poorly 

(3) Adequately 

(4) Well 

(5) Very Well 

3.3.2 Rate the extent to which the hybrid approach contributes to achieving the desired 

scope and functionality in software deployment projects. 

(1) Not at all 
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(2) To a Small Extent 

(3) Moderately 

(4) To a Large Extent 

(5) Completely 

3.5 Overall Satisfaction: 

3.5.1 On a scale of 1 to 5, rate your satisfaction with the overall performance and 

outcomes of software deployment projects managed using the hybrid approach. 

(1) Very Dissatisfied 

(2) Dissatisfied 

(3) Neutral 

(4) Satisfied 

(5) Very Satisfied 

3.5.2 Rate the likelihood that you would recommend the use of hybrid project 

management approaches for software deployment projects in the banking and financial 

domain. 

(1) Not at all 

(2) To a Small Extent 

(3) Moderately 

(4) To a Large Extent 

(5) Completely 
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APPENDIX B   

INFORMED CONSENT 

{Sample Text Sample Text Sample Text Sample Text Sample Text Sample Text 

Sample Text } 
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