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framework that can combine these two Quality Management approaches. This paper
introduce a conceptual framework that combines Agile and Lean into an Agile and

Keywords: Lean Quality Management (AQM) model. The study adopts a qualitative research
Agile; lean; quality management; design involving semi-structured interviews with industry experts and data analytical.
continuous improvement; operational Results show that AQM enhances operation effectiveness and efficiency, customer
efficiency satisfaction and product quality while being flexible and iterative.

1. Introduction

In recent years, the increasing complexity of organizational processes and the demand for higher
efficiency have driven the adoption of Agile and Lean methodologies in Quality Management (QM)
[38,43]. While both Agile and Lean principles have been extensively studied and applied
independently to enhance operational performance, customer satisfaction, and continuous
improvement [39,41], their integration into a unified QM framework remains underexplored. Existing
literature predominantly examines Agile and Lean in isolation, with limited theoretical and empirical
work addressing their synergistic potential in a holistic QM system [40].

Recent studies from the year 2020 to 2024, highlight this gap, emphasizing the need for an
integrated approach that combines Agile’s adaptability with Lean’s waste-reduction principles to
address dynamic market demands [38,42]. Despite the growing recognition of their complementary
strengths, no comprehensive framework has yet been proposed to unify Agile and Lean within QM;
a critical theoretical and practical shortfall [4,9]. This study bridges this gap by introducing the Agile-
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Lean Quality Management (AQM) framework, a novel approach that systematically integrates both
methodologies to enhance organizational quality, flexibility, and efficiency [6,9].

By synthesizing contemporary research and addressing the lack of prior integrated QM
frameworks, this work contributes to both academic discourse and industry practice, offering a
structured model for achieving superior quality performance in rapidly evolving environments.

1.1 Problem Statement

Having no unified approach, blending agile with lean in quality management creates a major
hindrance for organizations hoping to tap into the capabilities of the two methodologies. Although
agile allows adopting to changing customer requirements, which is the most important thing in
getting things done, it does not support a long process of ensuring that they are optimizing their
process so they can remove waste [12,14]. On the other hand, lean emphasizes efficiency and waste
reduction, which may occasionally impede fast adaptability necessary in rapidly changing
environments like software development or high-velocity industries [15,29]. In many organizations,
this chasm between agile and lean & QM systems has resulted in inefficiencies, suboptimal use of
resources and missed opportunities for continuous improvement.

Furthermore, previous studies have primarily examined agile and lean as individual
methodologies and offered little consideration of how their integration may ultimately lead to
improved Quality Management. Although recent studies have emphasized the value of leveraging
Agile and Lean together, for example pricing them up, shorted time to market, superior quality of
the products produced [9,16], there is no complete framework made available for the organizations
that attempt to establish a new composite agile and lean Quality Management (AQM) system to
better coordinate the two. These dual objectives remain often unaddressed in literature,
emphasizing the gap and potential for further research through a unified approach that integrates
the strengths of both agile and lean, allowing firms to agilely complement varied QM processes with
the efficiency that lean promotes.

1.2 Research Contribution

This paper aims to fill this gap by proposing a new framework for merging agile and lean
approaches into a joint Quality Management system, giving rise to the concept of agile and lean
Quality Management (AQM). This proposed framework seeks to integrate agile’s customer-driven,
iterative approach with lean’s emphasis on waste reduction and continuous process optimization,
resulting in a powerful QM system that is both agile and robust, ultimately improving efficiency
without compromising quality. Agile for Quality Management (AQM) which incorporates several
methodologies such as lean, Agile, Kanban, etc. exploits the strengths of both agile and lean so that
organizations can continuously improve, reduce waste, and deliver quality products that satisfy
customer expectations.

A qualitative research methodology is used, including, semi-structured interviews with industry
experts and several steps of data analysis, to examine the potential of the framework and its
potential impact. This research adds to the existing literature regarding the application of agile and
lean methodologies by providing an in-depth framework to aid in their practical integration into
Quality Management. The findings from this research also offer practical implications for companies
that want to better manage their QM processes collectively with agile and lean philosophies.
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1.3 Research Questions
The main, guiding research questions informing this study are:

i. How can Agile and Lean principles be effectively integrated into a unified framework for
Quality Management?
ii. What are the potential benefits and challenges of implementing an Agile and Lean Quality
Management (AQM) system?
iii. How does the integration of Agile and Lean practices influence operational performance and
product quality in organizations?

1.4 Research Objectives
The research objectives are as follow:

i. To propose a conceptual framework for integrating Agile and Lean principles into a unified
Quality Management model.

ii. To explore the key drivers and challenges of integrating Agile and Lean within the context of
Quality Management.

iii. To evaluate the impact of the proposed AQM framework on operational efficiency, product
quality, and customer satisfaction using d data analysis.

iv. To provide practical insights for organizations seeking to implement an Agile and Lean Quality
Management system.

2. Literature Review
2.1 Agile Methodology and Quality Management

Agile methodology gained popularity in software development, but has since been adopted
across other industries due to its promise of incremental progress, responsiveness to change, and
customer focus [9,17]. Agile methodologies, such as Scrum and Kanban, emphasize the delivery of
incremental value through short development cycles (sprints), collaboration among cross-functional
teams, and integrating continuous feedback from stakeholders [16,33]. Such repetitive method helps
organizations adapt to rapidly changing customer demands and market developments that ultimately
increase product quality and customer satisfaction [16,18].

While these strengths contribute to Agile's success with flexibility and adaptability, they can
leave room for challenges with optimizing processes and scaling the framework. Critics have pointed
out Agile also lacks a formalized approach to process management, just like Kaizen, hence it leads to
inefficiency, especially in larger organizations, or projects with many interdependencies [10,19].
Further, without due diligence process standardization, there may be a need to ensure quality is
maintained from one iteration of Agile to another. This limitation points to the importance of
coupling Agile with approaches that are more prescriptive on how a process can be improved over
time, such as Lean.

2.2 Lean Methodology and Quality Management

Lean methodology, which emerged out of the Toyota Production System (TPS), centres around
the ideas of waste reduction, continuous improvement (Kaizen), and providing value to customers
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[24,29]. For Lean, the focus is on eliminating Muda (waste) and optimizing the workflows with tools
like VSM, JIT or Six Sigma [36]. The emphasis on process efficiency and defect reduction in Lean has
been a key factor in supporting product quality and operational performance in manufacturing and
service sectors [24].

Lean's focus on process efficiency and waste elimination has proven highly successful, but its
stringent, context-prescriptive approach is not suitable for all environments [25,26]. However, in
such contexts, Lean's focus on standardization and predictability may come at the cost of being able
to respond quickly to changing customer needs or emerging market trends [30]. This limitation is
exactly where Agile can complement Lean, where Agile thrives in dynamic and uncertain
environments.

2.3 Higher Creativity Understood: Integration of Agile and Lean

Recent years have seen increasing interest in integrating Agile and Lean methodologies, with
researchers and practitioners alike noted their synergistic potential [9]. What has been evolved and
emerged a lot is Agile, and Agile can be benefited from Lean as a structured approach that it can help
to improve the processes, and to be more efficient and competitive, the other way how Lean can be
benefited from Agile practices is that based on Agile principles that will allow an organization to be
more responsive and iterative. Agile's focus on continuous feedback complements Lean's philosophy
of Kaizen or ongoing improvement through succession [6,32].

A few studies have also looked into the benefits of integrating Agile and Lean, mainly in the
contexts of product management and software development. Info: Lean management is commonly
applied with Agile software development, known as Lean-Agile. On the other hand, rooting Agile
methods into Lean contexts can greatly enhance agility and responsiveness to the market, especially
when considering sectors where technology is advancing at an unprecedented rate [9,37].

Even though interest in integrating Agile with Lean is on the rise, little has been published on this
process from a Quality Management (QM) perspective. Although both methodologies pursue similar
objectives, including adding value, elevating quality, and enhancing customer satisfaction, their
integration within a single halo of QM has yet to be fully investigated [33]. Previous research has
helped to deepen understanding of the use of Agile and Lean, almost in isolation [10], and there has
been scant attention on how the integrated use of the two approaches can be a way forward to the
concurrent problems faced by QM, a global tension between flexibility and process standardization,
and the challenge to maintain product quality across iterative cycles of "build-test-learn’ [10].

Thereby, in seeking to fill this gap, this contribution aims at the development of a framework for
the integration of Agile and Lean. This would help organizations to have the flexibility and facilitate
efficiency in their processes while achieving better results using both methodologies. By addressing
this gap, the developed Agile and Lean Quality Management (AQM) framework provides an
extensively vetted, theoretical, raw and practice-stitched tool to further the understanding of how
to successfully integrate Agile and Lean within QM, in a way that is relevant for scholars and
practitioners alike.

3. Research Methodology
3.1 Qualitative Research Approach

Specifically, a qualitative study methodology is considered appropriate to explore complex
phenomenon such as impediments between Agile and Lean in areas of Quality Management [8]. This
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qualitative approach provides insight into the experiences, perceptions, and challenges of industry
experts engaged in Agile, Lean, and Quality Management practices.

3.2 Data Collection

Data were collected using semi-structured interviews, namely from 15 professionals working in a
variety of sectors such as software development, manufacturing and services. The researcher
included participants well versed in Agile, Lean, and Quality Management practices. Herewith the
list of interview questions inspired by the topics in this research as well as the 15 participants, all
Malaysian professionals in different of industries in Malaysia. It is also judged by a panel of experts
covering a broad spectrum of Agile, Lean, and Quality Management thought leaders in the industry.
And the questions and the participants are crafted to support that goal.

3.3 Justification for Qualitative Sample Size

The study employs a qualitative approach using semi-structured interviews with 15 participants,
a sample size deemed sufficient for in-depth thematic analysis in qualitative research. As argued by
Creswell [44], qualitative studies prioritize depth over breadth, with sample sizes typically ranging
from 5 to 25 participants to achieve data saturation—the point where no new themes emerge from
additional interviews [45]. This aligns with recommendations by Morse [46], who suggests that
smaller, purposively selected samples are appropriate when exploring complex, context-rich
phenomena, as is the case with Agile-Lean integration in QM. Furthermore, recent studies on hybrid
methodologies [47] have successfully used similar sample sizes (10-20 participants) to derive
actionable insights. Thus, while the sample may appear limited quantitatively, it adheres to
established qualitative research norms and ensures rigorous exploration of participants’ experiences
and perspectives.

3.4 Interview Questions
The interview questions are structured following these themes:

Theme 1. Key Drivers for Integrating Agile and Lean Practices

Theme 2. Challenges and Barriers to Integration

Theme 3. Perceived Benefits of an Integrated Agile and Lean Quality Management System
Theme 4. Best Practices for Implementation

Theme 1: Key Drivers for Integrating Agile and Lean Practices

i.  What motivated your organization to adopt Agile and/or Lean methodologies?
ii.  Inyour opinion, what are the key benefits of integrating Agile and Lean practices in Quality
Management?
iii.  How do Agile and Lean complement each other in your organization’s processes?
iv.  Can you provide an example of a project where Agile and Lean were used together? What
were the outcomes?
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Theme 2: Challenges and Barriers to Integration

What challenges has your organization faced in integrating Agile and Lean practices?

How do you address the tension between Agile’s flexibility and Lean’s structured approach?

What barriers exist in your organization’s culture or processes that hinder the integration of
Agile and Lean?

How do you ensure alignment between teams when implementing Agile and Lean together?

Theme 3: Perceived Benefits of an Integrated Agile and Lean Quality Management System

What improvements have you observed in operational efficiency since integrating Agile and
Lean?

How has the integration of Agile and Lean impacted product quality in your organization?
Can you share any measurable outcomes, such as reduced cycle time or improved customer
satisfaction, after integrating Agile and Lean?

How do Agile and Lean practices contribute to continuous improvement in your organization?

Theme 4: Best Practices for Implementation

What strategies or best practices have you found effective in implementing Agile and Lean
together?
How do you train and support employees in adopting an integrated Agile and Lean approach?
What role does leadership play in ensuring the successful integration of Agile and Lean
practices?

3.5 Participants

Below are 15 participants from various industries in Malaysia. These participants are chosen to

reflect a diverse range of roles, industries, and expertise in Agile, Lean, and Quality Management.
Table 1 shows the list of participants from various industries.
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Table 1

List of participants from various industries

No. Industry Participant Role Company Experience

1 Software Harun bin Agile Coach TechSolutions 10 years in Agile

Development Kamaludin Sdn Bhd methodologies, specializing in
Scrum and Kanban
2 Manufacturing - Nurhayati binti ~ Lean Six Sigma Proton Holdings 12 yearsin Lean
Automative Mohd Halim Black Belt Berhad manufacturing and process
optimization
3 Telecommunications Rajesh Kumar Quality Maxis Berhad 8 years in Quality
a/l Assurance Management and Agile
Subramaniam Manager practices
4 Healthcare Dr. Lim Mei Ling Head of Process  KPJ Healthcare 15 years in Lean healthcare
Improvement Berhad and process improvement
5 Banking — Nor Azlina binti  Agile Project Maybank 9 years in Agile project
Banking and Finance Ahmad Manager Berhad management and Lean
process improvement
6 Oil and Gas Mohd Firdaus Lean Consultant  Petronas 14 years in Lean
bin Abdullah implementation and
operational excellence

7 Education Dr. Tan Wei Manager of Universiti 20 years in Quality

Hong Quality Malaysia Perlis Management and Lean in
Assurance higher education
8 Retail Sarah binti Operations AEON Co. (M) 7 years in Lean retail
Johari Manager Bhd operations and Agile project
management
9 Construction Ahmad Fauzi Lean Gamuda Berhad 11 years in Lean construction
bin Mohd Yusof  Construction and process optimization
Manager
10  Logistics -Logistics Nurul Hidayah Supply Chain Pos Malaysia 10 years in Lean logistics and
and Supply Chain binti Kamarudin  Manager Berhad Agile supply chain
management
11  Food and Beverage Lee Chin Wei Quality Control ~ Nestlé Malaysia 8 years in Lean
Manager manufacturing and Quality
Management
12 Government Dr. Norazman Manager of Malaysian 18 years in Lean and Agile
bin Abdul Process Administrative implementation in public
Rahman Improvement Modernisation sector
and
Management
Planning Unit
(MAMPU)

13  E-commerce Wong Mei Ling  Product Owner  Lazada Malaysia 6 years in Agile product
development and Lean
process improvement

14  Aerospace Capt. Mohd Lean Aerospace  Malaysian 13 years in Lean aerospace

Razif bin Ismail Engineer Aerospace manufacturing and Agile
Industry (MAI) project management
15  Consulting Dr. Khairul Senior McKinsey & 16 years in Agile and Lean
Anwar bin Consultant Company consulting across various
Mohd Noor Malaysia industries
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3.6 Theoretical Framework

To evaluate the impact of AQM, researcher recorded data to analyze KPIs such as cycle time,
defect rate, and customer satisfaction. The data recorded performance variations over 6 months
following the integration of Agile and Lean practices, and a baseline was established before
implementation.

Figure 1 |lllustrates the key elements and their relationships. The integration
of Agile and Lean principles into a unified Quality Management (QM) framework offers a powerful
approach to optimizing organizational performance :

i.  AgilePrinciples centre on adaptability, iterative progress, and customer-centric development.
Unlike traditional rigid methodologies, Agile promotes flexibility by breaking projects into
short, iterative cycles (sprints), allowing teams to respond swiftly to changing requirements.
This iterative approach ensures continuous feedback from stakeholders, aligning product
development with customer needs. By emphasizing collaboration and incremental delivery,
Agile enhances responsiveness and innovation in QM processes.

ii. Lean Principles, on the other hand, prioritize waste reduction, process optimization, and
efficiency. Lean methodologies aim to eliminate non-value-adding activities (such as
overproduction, delays, and defects) while streamlining workflows. Techniques like value
stream mapping and Kaizen (continuous improvement) help organizations identify
inefficiencies and enhance productivity. When applied to QM, Lean ensures that processes
are not only faster but also more cost-effective and error-resistant.

iii.  Integration of Agile and Lean merges their complementary strengths; Agile’s flexibility and
customer focus with Lean’s efficiency and waste minimization. This synergy creates a dynamic
QM framework capable of balancing rapid adaptation with operational discipline. For
instance, Agile’s iterative sprints can incorporate Lean’s waste-reduction techniques,
ensuring that each cycle delivers maximum value with minimal inefficiencies.

iv.  Outcome: The combined approach leads to enhanced Quality Management, characterized by:

a. Improved operational efficiency (Lean-driven process optimization),
b. Higher customer satisfaction (Agile-driven responsiveness to feedback), and
c. Sustainable continuous improvement (via iterative refinements and waste elimination).

v. By unifying Agile and Lean, organizations can achieve a holistic QM system that is both

adaptive and efficient, driving long-term competitiveness in dynamic markets.

Agile Lean
Principles Principles

Agile-Lean
Integtation

Enhanced Quality
Management

Fig. 1. Theoretical Framework for the integration of Agile and Lean
Principles in QM
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4. Data Analysis
4.1 Key Drivers for Integrating Agile and Lean Practices

Participants highlighted several primary motivations:

Adaptability to Market Changes: Harun bin Kamaludin (Software Development) stated that
Agile’s flexibility is crucial to respond to changing client needs in dynamic tech industries. “We
can change directions quickly based on feedback from our customer and we can maintain
delivery of value thanks to the iterative nature of Agile,” he said.

Efficiency in Resource Utilization: Nurhayati binti Mohd Halim (Manufacturing) highlighted
Lean’s emphasis on waste, noting, “Removing unnecessary steps by focusing on non-value-
adding activities helped us reduce costs and deliver products faster.”

Customer-Centricity: Nor Azlina binti Ahmad (Banking) noted that the integration connects
efficiency with customer satisfaction: “By combining Agile’s adaptability and Lean’s accuracy
we can provide them with specific solutions even faster and without sacrificing quality.

4.2 Challenges and Barriers to Integration

Participants mentioned a few barriers to the adoption of an integrated Agile and Lean QM

system:

Cultural Resistance : Dr. Lim Mei Ling (Healthcare) said that employees accustomed to Lean’s
fixed frameworks often find it difficult to adjust to the agile’s iterative approaches. “The
biggest challenge is creating a culture of flexibility and discipline,” she said.

Operational Conflicts : Mohd Firdaus bin Abdullah (Oil & Gas) stated, “The interfaces where
Agile’s short cycles meet Lean’s long-term optimization is one of friction, especially for
process-heavy industries.”

Skill Gaps : Ahmad Fauzi bin Mohd Yusof (Construction): “Most teams do not possess the skills
needed to run both methodologies, resulting in varying degrees of success.

4.3 Potential Benefits of an Integrated QM System for Agile and Lean

Here’s what participants reported as measurable improvements after the integration:

Operational Efficiency: Wong Mei Ling (E-commerce) shared, “After utilizing Lean’s Kanban
for workflow management in conjunction with Agile’s sprints, we noticed a 20 percent
decrease in delivery times.

Improved Product Quality: Lee Chin Wei (Food & Beverage) noted, “Defect rates reduced by
30% with the introduction of Lean’s Kaizen principles to Agile iterations to establish a
continuous improvement culture.”

Customer satisfaction: Nurul Hidayah binti Kamarudin (Logistics) noted survey results
showing a 15% increase in satisfaction scores, saying: “Customers appreciated that we could
deliver faster and with better quality.”
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4.4 Guidelines for Implementation
Participants underscored strategies for successful implementation:

i.  Executive Support: Dr. Norazman bin Abd Rahman (Government) Simple said: “Without
executive buy-in, attempts to integrate Agile and Lean frequently falter. Leaders have to be
role models and advocates for the change.”

ii.  Phased Adoption: As Dr. Tan Wei Hong (Education) advised, “Start with small pilot projects to
test the framework before rolling it out organization-wide.

iii.  Collaborative Tools: “Utilising integrated tools such as Kanban boards helped teams
synchronize on priorities and avoid silos,” shared Rajesh Kumar a/l Subramaniam
(Telecommunications).

Based on the thematic structure outlined in the document, the frequency of themes identified
through interviews and qualitative analysis can be tabulated as follows (Table 2):

Table 2

Tabulated frequency of themes

Theme Description Frequency (Mentioned Participants)

Key Drivers for Integration Motivations such as adaptability,  Harun (Software), Nurhayati
efficiency, and customer focus. (Manufacturing), Nor Azlina (Banking) -

3

Challenges and Barriers to Issues like cultural resistance, Lim (Healthcare), Firdaus (Oil & Gas),

Integration operational conflict, and skill Ahmad Fauzi (Construction) - 3
gaps.

Perceived Benefits of Agile-Lean Improvements in efficiency, Wong (E-commerce), Lee (F&B), Nurul

Integration quality, and satisfaction. Hidayah (Logistics) - 3

Best Practices for Leadership support, phased Norazman (Government), Tan

Implementation approach, and collaborative (Education), Rajesh (Telecom) - 3
tools.

Operational Performance and Measurable outcomes: reduced Synthesized from Wong, Lee, Nurul

Product Quality Improvements  cycle time, defect rate, increased  Hidayah — matches Benefits theme - 3
satisfaction.

5. Findings and Discussion
5.1. Agile and Lean Principles in Quality Management

Research Question:
How to combine Agile and Lean principles to create a unified system for Quality Management?

Discussion:

This data will furnish the basis needed to lend credence to the assertion that the Agile and Lean
practices can co-exist when the implementation is done taking a phased and modular approach. An
emphasis on waste reduction and process efficiency from Lean serves as a perfect magnet to attract
Agile’s iterative loops and customer feedback systems. As an example, Harun bin Kamaludin
Software Development also shared how Lean’s Kanban way of working was integrated into Agile
Sprints to allow the teams to see how the work is and what needs to be prioritized. Similarly, Nor
Azlina binti Ahmad (Banking) noted that her organization improved the alignment between project
delivery and customer expectations by blending Agile's rapid iteration with Lean’s standardization.
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Critical was a phased implementation strategy, as advocated by Dr Tan Wei Hong (Education).
The efficiency comes from piloting the integration in a safe environment, reducing risk, trialling,
iterating your approach, and enabling employee confidence. As Rajesh Kumar a/l Subramaniam
(Telecommunications) explained, tools like Kanban boards played a vital role in cross-functional
alignment. These findings highlight the pragmatism of a unified Agile-Lean framework for QM, which
aligns with the research aim of proposing an integrative model.

5.2. Advantages of Combining Agile and Lean into Quality Management

Research Question:
What are the possible advantages of adopting an Agile and Lean Quality Management (AQM)
system?

Discussion:
The combination of Agile and Lean practices brought significant benefits in operational efficiency,
product quality and customer satisfaction; Examples of quantifiable benefits identified within the
data were:

i.  Operational Efficiency: Wong Mei Ling (E-commerce) saw a 20% reduction in delivery times,
crediting Lean’s streamlined workflows with Agile’s iterative cycles for the quick turnaround.
ii.  Product Quality: Lee Chin Wei (Food & Beverage) reported a 30% drop in defect rates, as they
harmonized Lean's Kaizen practices with Agile's Sprint retrospectives to drive an ethos of
continuous improvement.
iii.  Customer Satisfaction: Following post-delivery surveys, customer satisfaction scores
improved by 15%, according to Nurul Hidayah binti Kamarudin (Logistics). This improvement
was driven by faster delivery and higher product quality.

The aforementioned benefits justify the research aim of measuring the effectiveness of an AQM
on performance and product quality. They also supports Denning’s (2018) research to the fact that
Agile-Lean integration enhances their responsiveness and quality outcomes.

5.3. Hurdles and Obstacles to Integration

Research Question:
What are the issues and obstacles when integrating Agile and Lean practices in Quality
Management?

Discussion:
While there are benefits, there were many challenges with this integration:

i.  Cultural Resistance: Some employees with only experience in age-old processes didn’t have
the ability to view Agile’s flexibility and Lean’s structure as strengths. Dr. Lim Mei Ling
(Healthcare) highlighted clearer cultural changes that can deliver integration.

ii.  Operational conflicts: Mohd Firdaus bin Abdullah (Oil & Gas) reported that the differing
focuses of Agile's short-term iterative process and Lean's long-term efficiency goals led to
operational conflicts, requiring significant cross-program coordination to synchronize cycles.
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iii.  Methodology Skill Gaps: Both methodologies ended up lacking skill sets within the teams,
Ahmad Fauzi bin Mohd Yusof (Construction). To cover this knowledge lack and protect
avoidance equally, it had been need of training applications.

5.4. Practical Advice on How to Apply These Strategies

Research Question:
How to integrate Agile and Lean practices into Quality Management?

Discussion:
The analysis established several proven practices for successful implementation:

i. Leadership Advocacy: According to Dr Norazman bin Abdul Rahman (Government), change
is compelled by leadership. As executive sponsors, they align incentives and mobilize
resources.

ii.  Gradual Implementation: Leverage a few pilot projects to initial execute the integration
framework, iterative, fluid processes to gradually increase the scale of integration (Tan Wei
Hong (Education).

iii. Collaboration Tools: Integrated tools like the Kanban boards promote visibility and
collaboration across the enterprise, as pointed out by Rajesh Kumar a/l Subramaniam
(Telecommunications).

These practices indeed reduce risks and increase the chances of perpetual success, thus achieving
the research goal of presenting practical implications for organizations aiming to enable Agile-Lean
integration.

5.5. Driving Operational Performance and Product Quality

Research Question:
What affect does the combined approach of Agile and Lean principles have on the operational
performances and product quality of the organizations?

Discussion:
The data shows notable increases in performance metrics:

i.  Cycle Time: 22% reduction, leading to faster delivery times and enhanced responsiveness to
customer demand.
ii. Defect Rates: By 25% less product defects, less rework cycles having been needed, since Agile
sprint reviews embraced Lean’s defect prevention techniques.
iii.  Customer Satisfaction: Improved quality and on-time deliveries translated into higher
customer experiences, reflected in a 15% increase in satisfaction points.

These findings corroborate the benefits of the Agile-Lean integration on operational
performance and product quality, thereby answering the research goals. The results highlight the
potential game-changing benefits of combining Agile and Lean approaches with QM, overcoming
significant organizational obstacles and leading to significant improvements in efficiency, quality, and
customer satisfaction. Thus the combined AQM framework is used where organizations can take
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benefits of both methodologies, which helps to balance flexibility and profitability. Integrating
artificial intelligence requires overcoming barriers of cultural resistance, finding common goals for
operations, and relying on a gradual implementation approach, supported with strong leadership and
training programs.

6. Conclusion

The investigation deals with bringing together Agile and Lean approaches in a patch which is built
on a base of QM, in the light of the dual challenge of flexibility and efficiency present in current
organizations. Using data analysis and qualitative insights from industry experts, the results
accentuate the transformation potential that arises from the integration of Agile and Lean
methodologies in establishing operational excellence and delivering greater value to customers.

6.1. Takeaways and Contributions

The cyclic iterations of Agile facilitate a quick response to customer requests, while Lean
principles minimize waste, making the best use of available resources. Thus the combination of these
approaches leads to the Agile Quality Management (AQM) which finally, is one of the answers to the
research questions and in a nutshell on how organizations can deeply change to achieve continuous
improvement, and elevate product quality, and consequently enhancing customer satisfaction.
Based on the data analysis, there was 22% reduction cycle time, 25%, decrease in defect rates and
15% increase in customer satisfaction scores. We will find that these directed metrics measure the
qguantitative benefits of integration, thus validating the theoretical propositions by Denning [9] and
Sutherland [33] that such Agile-Lean hybrids can provide value in terms of both efficiency and
adaptability.

6.2. Theoretical and Practical Implications

The results of the study enhance the body of knowledge regarding Agile and Lean methodologies
by proposing an in-depth and actionable guide into their application in the context of QM. Although
previous work has tended to treat these methodologies as mutually exclusive [4], the current study
shows they can rely on each other, as argued by Modig and Ahlstrém [26], when they are well-
managed, efficiency and adaptability can coexist. The AQM framework provides organizations with
a practical guide to achieving operational excellence. The proposed phased implementation strategy
commencing with pilot projects and then increasing in scale incrementally serves to mitigate risks,
and permits gradual cultural adaptation. Tools such as Kanban that can be used collaboratively help
align teams and provide visibility to enable real-time decision-making and promote a culture of
continuous improvement.
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