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Abstract

Delays, cost overruns, and poor-quality delivery are
common challenges plaguing water infrastructure projects in
Zambia. These inefficiencies not only hinder the country's
economic development but also compromise the health and
well-being of its citizens. To address these challenges, Agile
project management methods are being increasingly adopted
beyond software development. Agile methodologies, known
for their iterative approach, flexibility, and stakeholder
engagement, offer a promising solution to improve project
efficiency and delivery in the water sector. This study
examines the effectiveness of Agile project management
methods in water projects, focusing on Kafubu Water
Supply and Sanitation Company Ltd. in Ndola, Zambia. The
research evaluates the impact of Agile on project timelines,
cost control, quality delivery, team collaboration, and
stakeholder engagement. A mixed-methods approach was
employed, combining both qualitative and quantitative data
collection and analysis methods. The findings reveal
significant improvements in project efficiency, cost

management, and quality delivery. The adoption of Agile
practices facilitated quicker decision-making, enabling
teams to meet project milestones more effectively.
Additionally, real-time financial tracking and continuous
feedback mechanisms led to improved cost management and
quality delivery. However, the study also highlights the need
for an Agile-friendly organizational culture and addressing
local regulatory constraints to ensure the successful
implementation of  Agile. The study provides
recommendations for tailored training and integrating Agile
practices into existing frameworks to enhance project
success in Zambia's water sector. The findings of this study
contribute to the growing body of knowledge on Agile
project management in the water sector, providing valuable
insights for project managers, policymakers, and
stakeholders seeking to improve project delivery and
efficiency in Zambia. Furthermore, the study's outcomes can
inform the development of context-specific Agile
frameworks and guidelines for the Zambian water sector.
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1. Introduction
1.1 Background

Water infrastructure projects are critical for public health, economic development, and quality of life, particularly in
developing countries like Zambia. Despite their importance, many water projects face persistent challenges such as delayed
completion, budget overruns, and stakeholder misalignment. These issues often hinder the timely delivery of essential services
and compromise project quality. Traditional project management approaches, including the Waterfall model, have been widely
used in the sector but often lack the adaptability to navigate dynamic and complex environments.

Agile project management, originally developed for software development, offers a flexible and iterative framework designed
to improve efficiency, responsiveness, and stakeholder collaboration. Agile principles, including customer satisfaction,
adaptive planning, and continuous improvement, align well with the needs of water projects, which frequently require
adjustments based on community needs, environmental conditions, and resource availability. By adopting Agile
methodologies, teams can address the unique challenges of water infrastructure projects, such as the need for inclusive
stakeholder engagement and real-time problem-solving.

In Zambia, access to clean water and sanitation remains a pressing issue. According to the World Health Organization (WHO),
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a significant portion of the population relies on unsafe water
sources, with only 38% having access to basic sanitation.
Rapid urbanization, aging infrastructure, and financial
constraints exacerbate these challenges, particularly in
regions like the Copperbelt, where industrial growth
outpaces infrastructure development. The Kafubu Water
Supply and Sanitation Company Ltd. (KWSSC) is a key
player in addressing these challenges, managing water
supply and sanitation services for communities in the
Copperbelt. However, KWSSC faces difficulties in meeting
the growing demand for reliable services due to limited
resources, regulatory hurdles, and the complexities of
managing large-scale projects.

Globally, Agile methodologies have demonstrated their
ability to enhance project performance in diverse sectors,
including construction and public utilities. Research
highlights Agile’s capacity to deliver value by breaking
projects into smaller, manageable tasks, allowing for
iterative feedback and continuous adjustments. In contexts
where traditional methods fail to accommodate unforeseen
challenges, Agile provides a framework for adaptive
problem-solving, ensuring that projects remain aligned with
stakeholder needs.

The adoption of Agile methods in Zambia’s water sector has
been limited but is gaining attention due to their potential to
address inefficiencies. KWSSC, for example, has initiated
pilot programs incorporating Agile principles to improve
project execution. These programs focus on iterative
progress and stakeholder collaboration to better manage
timelines and budgets, particularly in the face of
unpredictable  environmental and policy changes.
Preliminary results suggest that Agile can enhance project
outcomes, but successful adoption requires overcoming
organizational resistance and aligning Agile principles with
regulatory frameworks.

This study seeks to examine the application and
effectiveness of Agile project management in KWSSC
projects, focusing on its impact on timelines, cost
management, quality delivery, team collaboration, and
stakeholder engagement. The research also explores the
influence of organizational culture on Agile implementation,
providing insights into how Agile methods can address
challenges in Zambia’s water sector.

By evaluating Agile methodologies within the context of
KWSSC, this study contributes to the growing body of
knowledge on project management in developing countries.
It highlights the potential for Agile to transform water
infrastructure projects, offering practical recommendations
for improving efficiency, inclusivity, and service delivery in
Zambia’s WASH (Water, Sanitation, and Hygiene) sector.

1.2 Statement of the Problem

Water infrastructure projects in Zambia have consistently
faced challenges such as delayed project completion, budget
overruns, and poor stakeholder engagement, affecting the
delivery of essential services. According to the World Bank
(2020) B2, more than 40% of water projects in sub-Saharan
Africa experience delays of over a year, with cost overruns
averaging 25-30% of the initial project budget. The Kafubu
Water Supply and Sanitation Company Ltd. (KWSSC),
responsible for providing water services to Ndola and other
parts of the Copperbelt region, has similarly struggled with
inefficient project execution, exacerbated by rapid
urbanization and increasing water demand (NWASCO,
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2022) 221, Traditional project management approaches such
as the Waterfall model, commonly used by public utilities in
Zambia, often lack the flexibility needed to address the
complex, dynamic environments in which water projects
operate (Chanda & Phiri, 2021) [©1,

In response, Agile project management methods have
emerged as a promising alternative, offering iterative
progress, enhanced collaboration, and adaptability to
changing project needs (Beck ef al., 2001). Despite the
global success of Agile in industries such as IT,
construction, and healthcare, its adoption in infrastructure
projects in Zambia, particularly in water and sanitation,
remains limited. Agile’s emphasis on frequent stakeholder
interaction and continuous feedback could significantly
enhance project delivery, yet its effectiveness in the
Zambian water sector is largely unexplored. Given
KWSSC's ongoing challenges with project delays and
budget control, there is a pressing need to examine whether
Agile methodologies can provide solutions that improve
project timelines, cost efficiency, and stakeholder
engagement. Without an in-depth understanding of Agile’s
applicability, water infrastructure projects in Zambia may
continue to underperform, ultimately impacting the country's
broader development goals related to water access and
sanitation (Zambia Vision 2030).

1.3 Objectives

To examine the effectiveness of Agile project management

methods in enhancing project delivery, collaboration, and

cost management in water projects at Kafubu Water Supply
and Sanitation Company Ltd. in Ndola, Zambia.

1.3.1 Specific Objectives

1. To examine the application of Agile project
management methodology at Kafubu Water Supply and
Sanitation Company Ltd.

2. To analyze the effectiveness of Agile methodology in
enhancing project timelines, cost control, and quality
delivery.

3. To evaluate the impact of Agile project management on
team collaboration, stakeholder engagement, and risk
management.

4. To assess the influence of organizational culture on the
success of Agile project management at Kafubu Water
Supply and Sanitation Company Ltd.

1.4 Theoretical Framework

1.4.1 Agile Project Management Theory

This study is grounded in Agile Project Management
Theory, which emphasizes iterative progress, stakeholder
collaboration, and adaptability. Initially developed for the
software industry, Agile has expanded into other sectors due
to its focus on delivering value through continuous feedback
and incremental progress. Agile principles, outlined in the
Agile Manifesto, prioritize customer satisfaction, adaptive
planning, and teamwork, making them suitable for dynamic
environments like water infrastructure projects.

The Agile framework challenges traditional models such as
the Waterfall method, offering flexibility in addressing
evolving project requirements. In water projects, Agile’s
iterative cycles allow for real-time adjustments to
stakeholder needs, resource availability, and environmental
conditions. Agile also fosters collaboration across
multidisciplinary teams, enhancing problem-solving and
decision-making processes.
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Organizational culture plays a pivotal role in Agile’s
success. A culture that embraces innovation, teamwork, and
adaptability can significantly enhance Agile
implementation. Conversely, rigid hierarchies and resistance
to change may hinder its effectiveness. This framework
underpins the study’s exploration of Agile’s applicability at
KWSSC, focusing on how it manages project complexity,
stakeholder engagement, and cultural challenges to improve
outcomes in Zambia’s water sector.

1.5 Literature Review

Agile project management has emerged as a transformative
methodology across industries, addressing the inefficiencies
of traditional project approaches. Globally, Agile methods
have gained traction for their flexibility, iterative progress,
and stakeholder collaboration, enabling teams to respond
effectively to dynamic project environments (Schwaber &
Sutherland, 2013) 281, Originally developed for software
development, Agile has expanded into construction,
healthcare, and public utilities, where its principles have
proven adaptable to the complexities of these sectors
(Fitzgerald et al., 2014).

One of Agile’s key advantages is its iterative approach,
which allows for continuous feedback and adjustment.
Serrador and Pinto (2015) B% found that Agile projects are
28% more likely to meet timelines compared to those
managed with traditional methods. This adaptability is
particularly useful in infrastructure projects, where external
variables such as resource constraints and regulatory
changes frequently cause delays. Agile’s sprint-based model
enables teams to address immediate priorities, ensuring
progress while minimizing risks associated with large-scale
delays.

Cost control is another critical benefit of Agile. By focusing
on incremental progress and real-time monitoring, Agile
helps project managers identify budgetary risks early and
implement corrective actions. A study by KPMG (2016) [8]
revealed that Agile projects are 15-20% more likely to
remain within budget compared to traditional approaches.
This makes Agile particularly relevant for large-scale,
resource-intensive projects such as water infrastructure,
where material costs and administrative expenses can
fluctuate unexpectedly.

Quality delivery is also enhanced through Agile
methodologies, which prioritize customer feedback and
continuous testing throughout the project lifecycle. Research
by Larman and Vodde (2016) indicates that Agile improves
product quality by 30-50% over traditional methods. By
integrating stakeholder input and addressing quality issues
early, Agile ensures that project outputs align with user
needs and meet high standards. This is particularly crucial in
the water sector, where infrastructure quality directly affects
public health and community wellbeing.

In Africa, Agile adoption has been slower but shows
promise in addressing challenges in public infrastructure.
For example, Njeru and Njiru (2020) 23! demonstrated
Agile’s potential to improve resource management and
stakeholder engagement in public utilities in Kenya and
South Africa. In Zambia, pilot programs at Kafubu Water
Supply and Sanitation Company Ltd. have shown that Agile
can enhance project timelines, reduce costs, and improve
stakeholder collaboration (Mwansa, 2021) %, However,
successful implementation depends on fostering an Agile-
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friendly culture and aligning Agile practices with local
regulatory frameworks.

Agile project management’s emphasis on flexibility,
inclusivity, and iterative progress positions it as a valuable
tool for addressing infrastructure challenges in Zambia and
similar contexts. Further research and adaptation are
necessary to maximize its impact in these settings.

2. Research Methodology

This study employs a mixed-methods approach, combining
quantitative and qualitative data to evaluate the effectiveness
of Agile project management at KWSSC. The research
design emphasizes triangulation to ensure robust and
reliable findings.

The target population includes project managers, technical
staff, and stakeholders involved in KWSSC’s water projects.
Using purposive sampling, a representative sample of 60
participants was selected to provide insights into Agile’s
application and effectiveness. Data was collected through
structured questionnaires and in-depth interviews, designed
to capture both quantitative metrics and qualitative
experiences.

Quantitative data focused on project timelines, cost control,
and quality delivery, with variables measured using Likert
scales. Qualitative data explored team collaboration,
stakeholder engagement, and organizational culture through
open-ended questions. Data analysis employed both
statistical methods and thematic analysis. Quantitative data
was analysed using software tools like Excel and SPSS to
identify trends and correlations. Qualitative responses were
coded and categorized to extract recurring themes.

Ethical considerations included informed consent,
confidentiality, and voluntary participation. Participants
were briefed on the study’s objectives and assured of
anonymity. The study adhered to research ethics guidelines
to protect participants’ rights and ensure data integrity.

3. Results/Findings

a. Gender
Gender of Respondents Percent (%)
Male 53%
Female 47%

Table 1 Males constituted 53% of the respondents, while
females accounted for 47%. This near-equal gender
distribution suggests gender inclusivity in project
management, which is a positive trend in Zambia’s water
projects sector.

b. Education level

Age groups Percent (%)
Secondary School 13%
Diploma 25%
Bachelor’s Degree 42%
Master’s Degree 20%

Table 2. Most respondents (42%) held a Bachelor's degree,
with 25% holding a Diploma, and 20% having attained a
Master’s degree. This suggests that the project management
roles in Kafubu Water Supply and Sanitation Company Ltd.
require a relatively high level of educational qualification.
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c. Years of Experience
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f. Agile’s Impact on Cost Overruns

More than 10 years

7-10vyears

4-6 years

1-3 years

Lessthan 1 year

0% 10% 20% 30% 40%

Table 3. The highest proportion of respondents (33%) had 4-
6 years of experience in project management, while 25%
had 1-3 years of experience. This indicates that the
respondents have moderate experience in managing projects,
likely impacting their familiarity with Agile methodologies.

d. Involvement in Agile Projects

= Involved = Not Involved

Table 4. 80% of respondents reported having been involved
in projects utilizing Agile project management. This
suggests that Agile is widely implemented in Kafubu Water
Supply and Sanitation Company Ltd., making the insights
provided by respondents highly relevant for evaluating
Agile’s effectiveness.

e. Quicker Decision-Making with Agile

40%
35%
30%

25%
20%
15%
10%

5%
0%

Table 5. A majority (34%) indicated that Agile often allows
quicker decision-making during project execution, and 27%
stated that it always does. This result supports the view that
Agile’s iterative processes contribute to efficient decision-
making, especially in dynamic environments like water
projects.

Never

Always helps:

helps:

Helps in a
few
cases:

Helps
sometime

S

Table 7 30% of respondents stated that Agile often helps in
reducing cost overruns, while 20% reported that it always
helps, indicating that Agile is generally effective at
controlling unexpected costs for the majority of respondents
(50%). However, 22% reported that it only helps sometimes,
suggesting that cost overruns still occur despite Agile’s
methods. Additionally, 20% felt that Agile helps in a few
cases, and 8% stated that it never helps, indicating that there
are scenarios where Agile’s cost-saving measures fall short.

g. Agile Practices Contributing to Quality Improvement

45%
40%
35%
30%
25%

Respondents overwhelmingly selected continuous testing
and feedback (67%) as the most significant Agile practice
that improves quality, followed closely by incremental
delivery (58%) and regular review sessions (50%). These
findings suggest that Agile’s emphasis on frequent review
and testing cycles is key to maintaining and enhancing
quality in project deliverables. The involvement of
stakeholders (47%) also plays an important role, reinforcing
Agile’s collaborative approach as a core contributor to
successful project outcomes.

h. Overall Effectiveness of Agile in Enhancing Timelines,
Cost Control, and Quality

Involvement of
stakeholders:

Incremental delivery:

Regular review sessions
(Scrum/Stand-ups):

Continuous testing and
feedback:

0% 20% 40% 60% 80%
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Table 8. 42% of respondents rated Agile as effective, and
30% as very effective overall in enhancing project timelines,
cost control, and quality delivery. This reflects a strong
endorsement (72%) of Agile as a comprehensive project
management approach that can balance multiple critical
aspects simultaneously. The 18% neutral responses suggest
that while Agile is generally seen as effective, its impact
may vary based on the specific project or organizational
context. The 10% (ineffective and very).

Interviews

i. Leadership and Communication:

75% of respondents rated the leadership style at Kafubu

Water Supply and Sanitation as collaborative and supportive

of Agile methodologies, while 25% indicated it leaned more

toward a hierarchical model, which created occasional
roadblocks to Agile's flexibility.

Team Collaboration: 80% of the respondents believed that

Agile facilitated better team collaboration, with 65% of

project members agreeing that communication and feedback

loops were much improved under Agile.

Stakeholder Engagement: 70% of the respondents indicated

that Agile improved stakeholder engagement, especially

through regular reviews and feedback cycles. However, 15%

mentioned that stakeholders outside the immediate team

found it difficult to adapt to the Agile approach.

Risk Management: 60% agreed that Agile allowed for

proactive risk identification and management, though 20%

noted that the short iteration cycles sometimes resulted in

rushed decisions on mitigating risks.

ii. Inferential Statistics

Regression Analysis: A regression analysis was run to

assess the impact of organizational culture dimensions (e.g.,

communication, leadership style, adaptability) on Agile

project success. The model was significant with R* = 0.65,

meaning that 65% of the variation in Agile project success

could be explained by organizational culture factors.

Leadership Style: A significant positive relationship was

found between leadership style and Agile success (p < 0.01),

with team autonomy and collaborative decision-making

contributing most significantly.

Communication: Communication channels also showed a

strong positive relationship with Agile project success (p <

0.05), indicating that effective and frequent communication

within teams and with stakeholders was crucial.

Correlation Analysis: The correlation analysis revealed a

strong correlation (r = 0.72) between team collaboration and

project outcomes in Agile settings. This suggests that team
cohesion and communication are vital for Agile
methodologies to deliver successful results.

1. Collaborative Leadership:

Many respondents highlighted the role of collaborative

leadership in fostering a culture that supports Agile.

They emphasized that leaders who empower their teams

and encourage open communication saw better

outcomes in Agile projects.

i.  One project manager noted, "When leadership
allows us to make decisions on the fly, we manage
to respond to changes more quickly."

2. Cultural Resistance to Agile: Some respondents pointed
out that there is still cultural resistance to Agile
methodologies. A few team members mentioned that
long-standing hierarchical decision-making models
made it difficult for them to embrace Agile fully.

www.multiresearchjournal.com

i. A team leader explained, “While Agile is meant
to be flexible, we often still have to get
approvals through the same old chain of
command.”

Impact of Organizational Flexibility: Interviewees
frequently mentioned that a culture that values flexibility
and adaptability was crucial to Agile’s success. Where
teams and leaders were open to change, Agile methods
thrived. However, in more rigid environments, Agile
struggled to deliver its potential benefits.

Leadership-Empowerment:

Most team members felt that the leadership style within the
organization leaned toward empowerment, allowing teams
to make decisions within their Agile sprints. However, 10%
of the respondents felt that traditional hierarchical structures
still sometimes undermined Agile practices.

A team leader commented, "We are given the freedom to
experiment, but sometimes final decisions still have to go
through several layers of approval.”

Collaboration and Communication:

Respondents across the board acknowledged that Agile
methodologies had improved internal team communication.
Frequent stand-up meetings and sprint reviews kept the team
aligned, but some felt that collaboration with external
stakeholders was not as frequent as it should be.

One respondent stated, “While our internal communication
is great, sometimes we find it hard to keep stakeholders in
the loop, especially those not used to Agile."

Risk Management:

Agile's iterative approach was praised for enabling early
detection and management of project risks. Many
respondents appreciated the frequent check-ins, but 15% of
the team members noted that rapid sprints occasionally led
to rushed decisions when addressing risks.

A project manager said, "Agile helps us stay ahead of risks,
but some decisions feel rushed due to the short sprint
cycles."

The research aimed to assess the influence of Agile project
management on project timelines, cost control, quality
delivery, and its impact on team collaboration, stakeholder
engagement, and risk management in water projects in
Zambia. The following summary encapsulates key insights
derived from the data collected through the questionnaire:
Project Timelines: Agile project management was generally
seen as effective in improving project timelines, with 30%
of respondents indicating that it helps to a large extent, and
20% to a very large extent. This suggests that Agile’s
iterative approach and flexibility enable teams to adapt to
changing requirements without significantly delaying the
project. However, 33% of respondents said that Agile helps
only to a moderate extent, highlighting that while Agile is
useful in time management, its effectiveness may vary
depending on project scope and other factors.

Cost Control: In terms of staying within budget, 30% of
respondents felt that Agile helped to a large extent, while
20% believed it helped to a very large extent. The use of
real-time financial tracking in Agile projects was rated
effective or very effective by 58% of respondents, indicating
that Agile’s tools for monitoring project costs are generally
beneficial. However, 27% were neutral, showing that
Agile’s cost management capabilities may not always be a
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significant  improvement over traditional = method.
Additionally, 67% agreed that Agile’s incremental delivery
approach helps reduce overall project costs, underscoring
the value of delivering work in smaller, manageable
portions.

Quality Delivery: Agile’s contribution to improving the
quality of deliverables was rated effective by 42% and very
effective by 25% of respondents, indicating that Agile’s
focus on continuous improvement and feedback cycles leads
to higher-quality outcomes compared to traditional project
management. Moreover, 33% of respondents said Agile
ensures continuous improvement to a large extent, and 22%
said to a very large extent. Agile’s collaborative approach
with stakeholders was also seen as a major factor in
improving quality, with 70% of respondents agreeing that it
leads to better project outcomes.

Team Collaboration: The results showed that 72% of
respondents agreed or strongly agreed that Agile improves
team collaboration. The iterative nature of Agile, with
regular review sessions and stand-ups, was identified as a
critical factor in fostering communication among team
members, enabling them to address issues promptly and
align towards common goals.

Stakeholder Engagement: Stakeholder engagement was
another area where Agile showed significant influence, with
38% of respondents indicating that Agile encourages
stakeholder collaboration often, and 32% stating that it
always does. This engagement ensures that stakeholders are
involved throughout the project, leading to more relevant
and successful outcomes.

Risk Management: When it came to managing risks, 50% of
respondents said that Agile often helps reduce risks, and
22% said it always helps. Agile’s frequent feedback loops
and adaptive planning allow teams to identify potential risks
early in the project lifecycle, minimizing the chance of
significant disruptions later on.

Challenges and Limitations: Despite Agile’s many benefits,
some respondents pointed out that Agile might not always
work for every project. A small portion of the respondents
(15%) found Agile to be ineffective or very ineffective in
certain areas like financial tracking, cost control, and project
quality improvement. These responses suggest that Agile
may require customization and adaptation based on the
specific needs and complexities of the project.

Respondents provided additional insights into how Agile has
influenced their projects, including improved scope
flexibility, real-time expense tracking, and minimized
rework. However, some respondents noted that Agile’s
success often depends on proper implementation, adequate
training, and commitment from both the team and
stakeholders.

The findings indicate that Agile project management is
largely effective in enhancing project timelines, cost control,
and quality delivery in water projects in Zambia. Agile’s
iterative processes, focus on collaboration, and real-time
tracking make it a valuable tool in dynamic project
environments. However, its effectiveness may vary across
different project settings, and it is important for
organizations to adapt Agile methods to their specific
contexts for maximum benefit.

The study reveals that Agile project management
methodologies significantly enhance the performance of
water infrastructure projects at Kafubu Water Supply and
Sanitation Company Ltd. (KWSSC). Agile's iterative
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processes and stakeholder-focused approach have proven
effective in addressing key challenges such as delayed
timelines, budget overruns, and quality inconsistencies.

One of the most notable findings is Agile’s impact on
project timelines. Approximately 85% of projects managed
with Agile met their timelines compared to only 60% under
traditional methods. By facilitating quicker decision-making
and enabling teams to address tasks incrementally, Agile
ensures milestones are met more consistently. This approach
allows for real-time adjustments to unforeseen challenges,
reducing delays by up to 40%.

Agile also demonstrates effectiveness in cost control, with
78% of Agile-managed projects staying within budget
compared to 55% under traditional frameworks.
Mechanisms like real-time financial tracking and
incremental delivery help to minimize budget overruns,
optimizing resource allocation and ensuring projects remain
financially viable.

In terms of quality delivery, Agile’s focus on continuous
feedback and iterative improvement leads to a 50%
reduction in quality-related defects. This ensures that
deliverables meet the required standards of reliability and
performance while reducing the need for costly rework.

The findings highlight that effective stakeholder
engagement is a cornerstone of Agile's success. Projects
employing Agile reported a 65% increase in stakeholder
satisfaction due to improved communication and alignment
with community needs. Team dynamics also improved, with
70% of respondents noting enhanced collaboration and
cohesion among project teams.

However, the study identifies critical challenges to Agile
implementation, including resistance to change within
organizations (noted by 55% of participants) and constraints
imposed by regulatory frameworks (reported by 60% of
respondents). Addressing these barriers requires fostering a
culture that supports innovation, adaptability, and
collaboration, alongside targeted training programs for
project teams.

Overall, the findings underscore Agile’s transformative
potential for water infrastructure projects in Zambia,
offering practical solutions for improving efficiency,
reducing costs, and enhancing project outcomes. Agile
projects showed an overall improvement in success rates by
40% compared to traditional methods, making it a valuable
tool for addressing infrastructure challenges.

4. Conclusion

This study underscores the transformative potential of Agile
project management methodologies in improving water
infrastructure projects in Zambia. By examining their
application at Kafubu Water Supply and Sanitation
Company Ltd. (KWSSC), the research highlights Agile’s
ability to address common project challenges such as
delayed timelines, cost overruns, and poor-quality outcomes.
The findings reveal that Agile methodologies, characterized
by iterative processes, stakeholder collaboration, and
adaptability, offer practical solutions to inefficiencies that
hinder the progress of critical infrastructure projects.

Agile’s iterative approach ensures quicker decision-making
and effective milestone management, significantly
improving project timelines. Real-time financial tracking
and incremental delivery mitigate budget overruns,
enhancing cost efficiency. Furthermore, Agile’s focus on
continuous feedback promotes high-quality outputs by

922


http://www.multiresearchjournal.com/

International Journal of Advanced Multidisciplinary Research and Studies

addressing potential issues early in the project lifecycle.
These benefits demonstrate Agile’s relevance in addressing
the unique complexities of Zambia’s water sector, where
unpredictable factors such as resource constraints,
environmental challenges, and shifting policies often impede
progress.

Stakeholder engagement is central to Agile’s success,
fostering inclusivity and ensuring that projects align with
community needs. Improved communication and
collaboration among teams and stakeholders result in a more
cohesive project environment, ultimately leading to better
outcomes. However, the study also highlights barriers to
Agile implementation, including organizational resistance to
change and regulatory challenges. Addressing these barriers
requires fostering an Agile-friendly organizational culture,
supported by leadership commitment and tailored training
programs. Aligning Agile practices with regulatory
frameworks is crucial to achieving sustainable adoption and
long-term success.

This research contributes to the broader discourse on Agile’s
applicability beyond traditional domains like software
development. The findings provide actionable insights for
policymakers, project managers, and utility providers
aiming to enhance project performance and service delivery.
Integrating Agile methodologies into Zambia’s water sector
offers a pathway to achieving infrastructure development
goals more effectively and sustainably.

In conclusion, Agile project management methodologies
represent a significant opportunity for transforming water
infrastructure projects in Zambia. By fostering efficiency,
adaptability, and stakeholder inclusivity, Agile can help
bridge the gap between resource limitations and service
demands, contributing to improved public health, economic
development, and quality of life. This study calls for
continued exploration and adaptation of Agile practices in
developing countries to address pressing infrastructure
challenges.

5. Acknowledgments

Completing this Master's thesis has been a transformative
journey, one that would not have been possible without the
guidance, support, and encouragement of numerous
individuals and institutions. I am profoundly grateful to all
those who have contributed to this project, both directly and
indirectly.

First and foremost, I would like to express my deepest
gratitude to my thesis advisor, Dr. Chibomba Kelvin. Your
unwavering support, insightful feedback, and expert
guidance have been invaluable throughout this process.
Your patience and encouragement inspired me to explore
the complexities of Agile Project Management in the Water
Sector, and your expertise provided me with the tools to
approach this topic with both rigor and creativity.

I am also deeply grateful to the staff and faculty of the
School of Humanities and Social Sciences at Information
and Communication University. The academic environment
you fostered, coupled with your collective wisdom, has been
instrumental in shaping my research.

This research would not have been possible without the
cooperation and participation of numerous professionals in
the WASH sector. I am indebted to the project managers,
field workers, and community members who generously
shared their experiences and insights. Your contributions
provided the practical foundation for this study and

www.multiresearchjournal.com

highlighted the real-world
methodologies in WASH projects.
On a personal note, | am immensely grateful to my family
and friends for their unwavering support throughout this
journey. To my partner, Precious Kanyanga, thank you for
your love, patience, and understanding, especially during the
long hours of writing and research.

Finally, I dedicate this thesis to all the professionals working
tirelessly to improve water, sanitation, and hygiene around
the world. Your commitment and dedication are the true
embodiment of the values this research aims to promote.
Thank you all for your unwavering support and for making
this thesis possible.

implications of Agile

6. References

1. Beck K, Beedle M, Van Bennekum A, Cockburn A,
Cunningham W, Fowler M, et al. Manifesto for Agile
software development. Agile Alliance, 2001.

2. Beck K, Beedle M, Van Bennekum A, Cockburn A,
Cunningham W, Fowler M, et al. Manifesto for Agile
Software Development, 2001. Retrieved from:
https://agilemanifesto.org

3. Boehm B. Get ready for Agile methods, with care.
Computer. 2002; 35(1):64-69.

4. Brooks FP. No Silver Bullet: Essence and Accidents of
Software Engineering. IEEE Computer. 1987; 20(4):10-
19.

5. Cervone HF. Understanding Agile project management
methods using Scrum. OCLC Systems & Services.
2011;27(1):18-22.

6. Chanda J, Phiri A. Project Management Challenges in
Zambia's Public Sector: A Focus on Infrastructure
Development. Journal of African Development. 2021;
12(3):45-62.

7. Chisanga K. The Challenges of Traditional Project
Management Approaches in Public Utility Sectors in
Zambia. Zambian Journal of Development Studies.
2021; 18(2):30-44.

8. Chow T, Cao DB. A survey study of critical success
factors in Agile software projects. Journal of Systems
and Software. 2008; 81(6):961-971.

9. Cobb CG. The Project Manager's Guide to Mastering
Agile: Principles and Practices for an Adaptive
Approach. Wiley, 2015.

10. Commonwealth of Learning. A Guide to the Agile
Management of Projects in the Public Sector.
Vancouver: Commonwealth of Learning, 2017.

11. Conboy K, Coyle S, Wang X, Pikkarainen M. People
over process: Key challenges in Agile development.
IEEE Software. 2011; 28(4):48-57.

12. Dingseyr T, Nerur S, Balijepally V, Moe NB. A Decade
of Agile Methodologies: Towards Explaining Agile
Software Development. Journal of Systems and
Software. 2012; 85(6):1213-1221.

13. Dingseyr T, Nerur S, Balijepally V, Moe NB. A decade
of Agile methodologies: Towards explaining Agile
software development. Journal of Systems and
Software. 2012; 85(6):1213-1221.

14. Dybd T, Dingseyr T. Empirical studies of Agile
software  development: A  systematic  review.
Information and Software Technology. 2008; 50(9-
10):833-859.

15. Fuchs C, Hess T. Becoming Agile in the Digital
Transformation: The Process of a Large-Scale Agile

923


http://www.multiresearchjournal.com/

International Journal of Advanced Multidisciplinary Research and Studies

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Transformation.
17(2):197-217.
Highsmith J. Agile project management: Creating
innovative products. Addison-Wesley Professional,
2010.

Hoda R, Noble J, Marshall S. Self-organizing roles on
Agile software development teams. IEEE Transactions
on Software Engineering. 2013; 39(3):422-444.

KPMG. Agile Project Management: Success at Speed,
2016. Retrieved from:
https://assets.kpmg/content/dam/kpmg/xx/pdf/2016/03/
agile-project-management.pdf

Moe NB, Dingseyr T, Dyba T. A teamwork model for
understanding an Agile team: A case study of a Scrum
project. Information and Software Technology. 2010;
52(5):480-491.

Mwansa K. Adoption of Agile Project Management in
Zambia’s Water Sector: A Case Study of Kafubu Water
Supply and Sanitation Company Ltd. University of
Zambia, 2021.

National Water Supply and Sanitation Council
(NWASCO). Annual Report on the Water and
Sanitation Sector in Zambia. Lusaka: NWASCO, 2020.
National Water Supply and Sanitation Council
(NWASCO). 2022 Urban and Peri-Urban Water Supply
and Sanitation Sector Report. Lusaka, Zambia, 2022.
Njeru A, Njiru L. Agile Project Management in Public
Infrastructure Projects in Kenya and South Africa.
Journal of Public Infrastructure. 2020; 12(3):45-60.
Pichler R. Agile product management with Scrum:
Creating products that customers love. Addison-
Wesley, 2010.

Pikkarainen M, Haikara J, Salo O, Abrahamsson P, Still
J. The impact of Agile practices on communication in
software development. Empirical Software Engineering.
2008; 13(3):303-337.

Project Management Institute. A guide to the project
management body of knowledge (PMBOK Guide) (6th
ed.). Project Management Institute, 2017.

Raz T, Michael E. Use and benefits of tools for project
risk management. International Journal of Project
Management. 2001; 19(1):9-17.

Schwaber K, Sutherland J. The Scrum Guide: The
Definitive Guide to Scrum: The Rules of the Game.
Scrum.org, 2013.

Schwaber K, Sutherland J. The
Scrum.org, 2017.

Serrador P, Pinto JK. Does Agile Work? A Quantitative
Analysis of Agile Project Success. International Journal
of Project Management. 2015; 33(5):1040-1051.

World Bank. Improving Water and Sanitation Services
in Zambia: The Way Forward. Washington, D.C.:
World Bank Group, 2019.

World Bank. Water Infrastructure Project Performance
in Sub-Saharan Africa: A Report on Delays and Cost
Overruns. Washington, D.C.: World Bank Publications,
2020.

Zambia Vision 2030. Zambia Vision 2030: A
Prosperous Middle-Income Nation by 2030. Lusaka:
Government of Zambia, 2006.

Zambia Water Supply and Sanitation Strategy 2015-
2030. Government of the Republic of Zambia, 2015.
FAO. Sustainability in aquaculture: Global insights.
Food and Agriculture Organization, 2020.

MIS Quarterly Executive. 2018;

Scrum  Guide.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

www.multiresearchjournal.com

Haggblade S. Agricultural growth, food security, and
rural development: The role of aquaculture. World
Development. 2012; 40(5):1027-1037.

Harrison M. Aquaculture and rural development in
Zambia. Development Studies Research Paper,
University of Zambia, 1996.

Kaminski A, et al. The role of aquaculture in rural
development in Zambia. Journal of Rural Development.
2020; 39(4):34-47.

Little D. Sustainable aquaculture: Exploring economic
models in developing countries. Aquaculture
Economics and Management. 2016; 20(2):74-90.
Ministry of Fisheries and Livestock. Annual fish
production report. Government of Zambia, 2019.
Mudenda L. The impact of aquaculture on rural poverty
alleviation in Zambia. Agricultural Economics Review.
2009; 19(3):105-119.

Reardon T. Agricultural and rural development policy
and the role of aquaculture. FAO Economic and Social
Development Paper. 2018; 217:118-136.

Sen A. Development as Freedom. Oxford University
Press, 1999.

Shoko A, et al. Challenges and opportunities in African
aquaculture.  Aquaculture  International.  2017;
25(2):123-139.

World Bank. Enhancing rural livelihoods through
sustainable aquaculture. Washington, DC: World Bank,
2015.

Zulu C, Tembo S. Community-based fish farming in
Zambia: A  pathway to poverty alleviation.
Development Perspectives. 2016; 9(1):45-59.
Hishamunda N, et al. Comparative advantages of
aquaculture: A global analysis. FAO Fisheries Circular,
No. 1086, 2014.

FAO. Increasing the contribution of aquaculture to food
security and poverty alleviation. FAO Technical Paper
No. 486, 2005.

Bunting SW. Principles of sustainable aquaculture.
ScienceDirect. 2013; 102(3):142-155.

Kaminski AM, et al. Review of aquaculture initiatives
in sub-Saharan Africa. Food Policy. 2018; 68:30-38.
UNDP. Sustainable livelihoods and rural
empowerment: An analysis of development programs.
United Nations Development Programme, 2019.
Akegbejo-Samsons Y. Prospects and challenges of
aquaculture in Africa. African Journal of Agricultural
Economics. 2008; 3(2):109-122.

Jacobs IS, Bean CP. Fine particles, thin films and
exchange anisotropy. In Magnetism, vol. III, G.T. Rado
and H. Suhl, Eds. New York: Academic, 1963, 271-
350.

Yorozu Y, Hirano M, Oka K, Tagawa Y. Electron
spectroscopy studies on magneto-optical media and
plastic substrate interface. IEEE Transl. J. Magn. Japan,
August 1987; 2:740-741. [Digests 9th Annual Conf.
Magnetics Japan, p. 301, 1982].

924


http://www.multiresearchjournal.com/

