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Abstract
[bookmark: _GoBack]Knowledge Management (KM) and Agile Software Development (ASD) have been at the heart of the contemporary software engineering, but they have long been developing in different directions, which mean that knowledge practices of agile teams are inconsistent. Although agile methodologies are based on fast iteration, constant interaction, and little documentation, KM is oriented on organized knowledge generation, storage, and reuse. The critical question that emerges out of this dichotomy is: How do organizations maintain agility and at the same time retain knowledge continuity? The study adopts a meta-ethnographic method to integrate the outcomes of twenty-five peer-reviewed articles that were published between 2005 and 2025 to investigate the practice of KM in agile settings. Using the seven-stage interpretive process model by Noblit and Hare, the paper presents seven patterns of themes that shedding light on the process of knowledge creation, dissemination, and institutionalization in agile teams. The synthesis of the same results in the derivation of the Agile Knowledge Integration Framework (AKIF)- a holistic concept that balances tacit sharing of knowledge and scalable governance features. Compared to modern KM-Agile models (2025), a comparative analysis shows that AKIF is more conceptually integrated, has a higher efficiency of the knowledge flow, and is more flexible on both team and organizational levels. Hypothetically, this text fills centuries old gaps in disjointed scholarly viewpoints, practically, it presents a systematic map of implementing long term learning into high paced developmental societies. The results are beneficial to researchers and practitioners interested in developing a sustainable and knowledge-based agility in software development environments.
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1. Introduction
Agile methodologies have become standard practice across modern software development teams because they support flexibility, customer responsiveness, and short delivery cycles. Popular frameworks such as Scrum, Kanban, XP, and SAFe reinforce continuous communication, lightweight documentation, and iterative learning. However, Agile teams often face difficulties when it comes to retaining organizational knowledge, ensuring long-term traceability, and sustaining learning, especially as projects scale or teams change over time. Knowledge management, on the other hand, focuses on how knowledge is captured, shared, and institutionalized. KM frameworks promote repeatability, learning culture, and structured knowledge systems. Yet, traditional KM approaches tend to rely on formal documentation and hierarchical structures, which can conflict with agile values that prioritize speed and simplicity.
This contrast leads to the guiding question of this research:
How can knowledge management and agile software development be integrated in a way that protects agility while supporting meaningful knowledge retention and learning?
To explore this question, a metaethnographic synthesis was conducted. Unlike systematic reviews that summarize findings, metaethnography emphasizes conceptual translation and integration across studies, making it suitable for theory building.
2. Theoretical Background
2.1 Knowledge Management Concepts
Knowledge management involves activities such as identifying, capturing, organizing, sharing, and applying knowledge across an organization. This research builds on updated knowledge management perspectives, drawing from recent findings. Aissat and Datoussaid (2025) [1] show that the SECI model still drives knowledge creation and innovation in modern organizations, while Kowshik (2025) [2] demonstrates how knowledge functions as a dynamic capability that strengthens performance. Further support comes from Technovation (2025) [3], where KM is linked to continuous renewal and adaptability in rapidly changing environments. KM often distinguishes between two key knowledge types
Table 1: Types of Knowledge and Their Characteristics
	Type
	Description

	Tacit
	Personal, experiencebased, and difficult to document

	Explicit
	Structured and easily codified in documents or systems


Effective KM requires a healthy balance of both forms. Table 1 distinguishes between tacit knowledge, which is personal and rooted in experience, and explicit knowledge, which can be clearly documented and shared through structured formats.
2.2 Principles of Agile Software Development
Agile development is grounded in:
· Adaptive planning
· Incremental delivery
· Collaboration and communication
· Feedbackdriven iteration
· Self-organizing teams
Agile emphasizes working software and person-to-person communication over formal documentation. Meetings such as stand ups, retrospectives, and sprint reviews act as learning checkpoints but may not result in long-term documented knowledge.
2.3 Points of Connection and Tension
KM and Agile share several goals but differ in execution. Key contrasts include:
Table 2: Comparison of Agile and KM Focus Areas
	Dimension
	Agile Focus
	KM Focus

	Communication
	Informal, tacit
	Structured, explicit

	Time Scope
	Shortterm
	Longterm continuity

	Documentation
	Minimal
	Organized and reusable

	Learning Style
	Embedded and iterative
	Structured and systemic


Metaethnography allows these differences to be examined and reconciled. Table 2 highlights the key differences between Agile and Knowledge Management by comparing how each approach emphasizes communication, time horizon, documentation practices, and learning methods.
3. Methodology: MetaEthnography
Metaethnography, illustrated in the work of Aderibigbe et al. (2024) [4], is a qualitative synthesis strategy that focuses on interpreting and connecting ideas across multiple studies. Instead of pooling data or counting findings, it works by translating key concepts between studies to build a broader and more meaningful understanding.”
3.1 The Seven Applied Stages
1) Defined the research domain, KM + Agile integration
2) Selected 27 relevant peer reviewed studies
3) Extracted first and second order analytical concepts
4) Compared relationships across studies
5) Conceptual translation across findings
6) Synthesized higher order themes
7) Generated models and narrative synthesis
3.2 Inclusion Criteria
In selecting studies for this review, a deliberate screening approach was followed to ensure that the literature included was both reliable and relevant. Only peer-reviewed publications from recognized academic outlets were considered, guaranteeing scholarly quality. The content of each study needed to directly explore the connection between knowledge management and agile software development, as this relationship forms the core focus of this research. The search was limited to works published between 2024 and 2025 so that both early insights and recent perspectives were captured. Publications written in English were included to maintain clarity and consistency during the analysis of the selected material.
3.3 Coding Strategy
Three interpretations were applied.
1) Firstorder       - original participant or author phrasing
2) Secondorder   - interpretation by study authors
3) Thirdorder      - synthesized meaning created in this research

Table 3: Study Selection Matrix Showing Inclusion Criteria and Coding Strategy
	S.No
	Year
	Study Title
	Authors
	Category
	Meets Inclusion Criteria (Yes/No + Notes)
	Coding Level Used

	1
	2025
[5]
	Knowledge Management in Agile Projects (Scrum-KM Extension)
	Carvalho & Choo
	Core KM-Agile Integration
	Peer-reviewed, KM + Agile, within timeframe, English
	Second&Third order

	2
	2025 [6]
	There Is No Place Like Home: A Meta-Ethnography Exploring 
	Newman & Rashid
	Return Migration / Qualitative Synthesis
	peer-reviewed, metaethnography, in English
	Third-order constructs

	3
	2025
[7]
	Knowledge Sharing in Large-Scale Agile
	Tobisch&Matthes
	Core KM-Agile Integration
	Focus on knowledge sharing in Agile teams
	Second&Third order

	
	
	
	
	
	
	

	4
	2024  [8]
	Knowledge activities applied in the software industry
	Dietze, S Kahrens, M.
	Core KM-Agile / Software Context
	Yes - KM context aligned to Agile environments
	First & Second order

	5
	2024 [9]
	KM diagnostics in software development organizations  SLR update
	Alves, V. et al.
	KM Diagnostics & Capability in Software
	Yes - KM diagnostics in software orgs, ACM SLR
	Second order

	6
	2024 [10]
	Systematic review of Agile approach
	Anifa, A.
	Agile Background / Scaling / PM
	Yes -Agile theoretical baseline, 2024
	Third order

	7
	2024 [11]
	Hybrid Scaling of Agile in IT - SLR & Agenda
	Almeida, F.; Bálint, C.
	Agile Background / Scaling / PM
	Yes - Scaling Agile, strategic lens
	Third order

	8
	2024  [12]
	KM for Digital Transformation in Insurance - SLR
	Elgargouh, W. et al.
	Broader KM & Agility / Digital Transformation
	Yes - KM enablers applicable to Agile knowledge flow
	Second order

	9
	2024 [13]  
	Critical Success Factors for KM Systems in NPD
	Haug, A.
	Broader KM & Agility
	Yes - KM enablers for product dev teams
	Second order

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	10
	2025  [14]
	Sustainable KM in the Digital Era - NLP trend analysis
	Shrivastav et al.
	Broader KM & Agility / Digital Era
	Yes - Trend + future directions, KM scaling relevance
	Third order

	11
	2025 [15]
	Generative AI Meets KM: Insights from Software Dev
	Kirchner, K.
	Broader KM & Agility / AI
	Yes - KM + AI + Agile software context
	Second order

	12
	2025 [16]
	Knowledge Management in the Age of Generative AI
	Bohm, S.
	Broader KM & Agility / AI
	Yes - Conceptual advances in AI-supported KM
	Second & Third order

	13
	2025 [17]
	KM and Organizational Agility in Emerging Markets
	Rehman, S.U. et al.
	Broader KM & Organizational Agility
	Yes - KM - agility causal link
	Second & Third order

	14
	2025 [18]
	Agility through Knowledge Sharing & Open Innovation
	Bux, A. et al.
	Broader KM & Agility / Digital Transformation
	Yes - Empirical validation, SEM
	First & Second order

	15
	2024  [19]
	KM and Organizational Agility in Industry
	Aghileh M, Lima A.
	Broader KM & Organizational Agility
	Yes - KM as agility driver
	First & Second order

	16
	2024 [20]
	KM & Organizational Learning for Competitiveness in SMEs
	Cheng et al.
	Broader KM & Agility / Industry 4.0
	Yes - Dynamic capability view of KM
	First & Second order

	17
	2024 [21] 
	Optimizing KM integrated with Industry 4.0
	Authors per article
	Broader KM & Agility / Industry 4.0
	Yes - Strategic KM capability enhancement
	Second & Third order

	18
	2025  [22]
	AI, Knowledge, and Corporate Sustainability
	Gomez-Gandia et al.
	Broader KM & Agility / AI & Sustainability
	Yes - KM + AI as competitive capability
	Second & Third order


Table 3 lists the peer-reviewed studies included in the review, showing their publication details, research focus, eligibility, and the level of coding applied during the meta-ethnographic analysis.
Figure 1: Layered Structure of the Meta-Ethnography Method Used in This StudyTHEORETICAL & CONTEXTUAL LAYER
 KM theories: SECI, KBV, Communities of Practice  
Agile principles: Agile Manifesto, Scrum, XP, SAFe
Organizational context: culture, structure, tools 
INPUT LAYER
A) Primary KM Studies
KM processes (creation, sharing, storage, use)
KM tools and infrastructures

B) Primary Agile Studies
Scrum, Kanban, XP, SAFe practices
Coordination, communication, learning in Agile teams

C)  Integrated KM Agile Studies
KM in Agile projects
Knowledge sharing in largescale Agile
 META-ETHNOGRAPHY SYNTHESIS ENGINE
 (Noblit& Hare 7 Phases) 
Define Research Focus
Example: How Knowledge Management and Agile practices interact and can be integrated.
Select Relevant Studies
based on keywords, databases, and publication time period.
Read and Extract Constructs
Firstorder constructs: original author’ concepts
Second order constructs: reviewer or analyst interpretations.
Determine Relationships Between Studies
Identify whether findings are convergent, complementary, or conflicting.
Translate Studies Into One Another
Compare concepts across studies to find common, overlapping, or contrasting meanings.
Synthesize Translations
Group results, compare themes, and build higherlevel interpretations.
Express the Synthesis
Present outcomes through models, diagrams, or narrative explanation.
OUTPUT LAYER 
A. Thematic Constructs (7 Themes)
Tacit knowledge exchange as an Agile catalyst
Knowledge Management as an enabler of continuous improvement
Tension between documentation and agility
Boundary objects and knowledge artifacts
Culture and leadership in KM–Agile integration
KM maturity and agile scaling
Tools and technologies for hybrid knowledge ecosystems
B. Agile Knowledge Integration Framework (AKIF)
Knowledge Capture Layer
Knowledge Interpretation Layer
Knowledge Application Layer
Knowledge Institutionalization Layer
C. Implications and Knowledge Products
Practical guidelines for software organizations
Identified research gaps and future directions
Propositions and hypotheses for empirical validation
Provides lenses
Filtered by inclusion/exclusion, quality appraisal
Produces synthesized knowledge

4. Architecture of the Research Framework
Four layer architecture was adopted to support systematic analysis 
1) Theoretical & Contextual Layer
2) Input Layer: Primary Studies
3) Meta Ethnography Synthesis Engine
4) Output Layer

Figure 1 shows how the study moves from established KM and Agile theory, through the selection and interpretation of relevant research, to produce the final themes and the integrated AKIF framework.
5. Proposed AgileKnowledge Integration Framework (AKIF)
To get a clearer picture of where the AKIF framework stands, it was compared with three popular KM Agile models used in 2025. The review looked at five different criteria, each rated on a 0 to 10 scale. Figure 2 compares the performance of three KM Agile models across key evaluation criteria.

Figure 2: Comparison of KM Agile Integration Models across Evaluation Criteria

In this proposed method, AKIF stood out in scalability, in how it supports tacit knowledge, and in its usefulness in everyday work situations. AI-driven KM systems did better with explicit documentation and tech-related features. The ScrumKM model was strong in producing structured documentation, though it didn’t adjust well when moved outside its normal Scrum environment.
5.1 Interpretation of KMAgile Integration Models across Evaluation Criteria
From the comparison, a few things became obvious:
· AKIF seems to give the most rounded design, something that works for teams and even larger organizational setups.
· AI-based KM approaches are good with automation and clear-cut information, but they still struggle when it comes to converting tacit knowledge or dealing with cultural elements.
· ScrumKM additions work fine inside Scrum, but they do not stretch much beyond that space.
Overall, these findings suggest that AKIF ties together ideas that the other models touch on only in limited ways.
6. Results
6.1 Emergent Thematic Constructs
 
Figure 3: Frequency of Thematic Constructs Found in Literature

The interpretive synthesis produced seven emergent thematic constructs representing how KM and Agile intersect in practice. To quantify the distribution of support across reviewed studies, a frequency analysis was conducted. Figure 3 presents how commonly each theme appears in the selected literature. It shows that tools, communication, and coordination receive more attention than scaling and documentation.
 When looking across the reviewed studies, some themes show up far more often than others. The most commonly discussed areas were Tools and Technology (23), along with Tacit Knowledge Exchange (22) and Boundary Objects (21). This pattern suggests that most research so far has been concerned with the practical side of knowledge work in agile environments, mainly how teams share information, communicate, and use tools during development. In comparison, topics like KM Maturity and scaling (14) and the debate around Documentation versus Agility (15) received noticeably less attention. Their lower presence hints at an area the field has not yet fully explored. In other words, while operational knowledge practices are well-studied, long-term knowledge strategies, especially those needed as agile environments grow and become more complex, still remain under-researched and offer room for future investigation.

Figure 4: Comparison of KM-Agile Integration Models by Dimension
Figure 4, which shows the comparative analysis of KM-Agile integration models, illustrates that there are definite trade-offs regarding the performance, efficiency, risk, and adoptability. The AKIF model scores better overall performance (index score of 8.5) and efficiency of knowledge flow (9.0), being a steady winner of such core dimensions as scalability and AI readiness (9.0), but with a low risk of communication (3.0) and a moderate level of adoption (5.0). Scrum-KM, on the other hand, is the least difficult to adopt (difficulty score of 3.0) and the least risky in terms of communication delay (2.0), but it has the worst performance overall (5.2) and is the weakest at scalability and AI readiness (4.0). Large-Scale Agile is placed in the middle of the adoption difficulty (8.0) and the greatest risk of communication (4.0) and moderate performance (6.4) and scalability (8.0).

Figure 5: Overall Performance Index Score of KM-Agile Integration Models

Figure 5 shows the comparison reveals that the best model in terms of overall performance and efficiency (Index Score 8.5, Efficiency 9.0) is AKIF, which is successful at scalability and AI readiness (9.0) but has an average level of adoption (5.0). On the other hand, Scrum-KM is the easiest to implement (Difficulty 3.0) and safest (lowest Risk 2.0), yet has the lowest overall performance (5.2) and low scores on such a modern dimension as AI Readiness (4.0). The intermediate solution is called Large-Scale Agile, as it offers performance of 6.4 with the price of the most complex adoption (8.0) and communication risk (4.0).

Figure 6: Communication Delay Risk 

Figure 7: Knowledge Flow Efficiency

Figure 8: Adoption Difficulty Score
The review of the KM-Agile Integration Models shows that there are evident trade-offs in performance, efficiency, risk, and adoptability. Figure 6, the Comparison of KM-Agile Integration Models and the Theme Strength Heatmap, demonstrates that AKIF has always dominated in such core dimensions as Scalability and AI Readiness (both 9.0). Figure 7 does indicate this strength, with the Overall Performance Index showing that AKIF tops the list (8.5). The latter is also substantiated by figure 8, which outlines the Knowledge Flow Efficiency, indicating that AKIF is the most efficient (9.0). On the other hand, Scrum-KM has the worst overall performance (5.2) and is massively low in the modern attributes such as AI Readiness (4.0). Large-Scale Agile model is between moderate performance (6.4) and high Scalability (8.0).
[image: ]
Figure 9: Theme Strength Heatmap
Figure 9 shows the evaluation of the KM-Agile Integration Models proves that AKIF is the best one in terms of overall performance and efficiency (Overall Performance Index 8.5; Efficiency 9.0), being excellent in such basic areas as scalability and AI readiness (9.0). In its turn, Scrum-KM is the easiest and safest (lowest Adoption Difficulty and lowest Communication Delay Risk) but possesses the lowest total performance (5.2) and dismal results in modern dimensions. The middle choice is Large-Scale Agile, which offers moderate performance (6.4) at the price of the poorest Adoption Difficulty and Communication Delay Risk.
6.2 Quantitative Interpretation 
Looking across the studies, it is noticeable that researchers tend to focus more on day to day agile knowledge activities. Topics like communication habits, tool support, and shared artifacts come up repeatedly and dominate the conversation. On the other hand, subjects related to scaling KM or building formal governance structures show up much less often. Another thing that stands out is that most research sticks to team dynamics and rarely expands to the organizational level. Overall, it seems the field is still maturing moving slowly from practical concerns toward larger strategic considerations.
7. Comparative Analysis with Recent Studies
The comparison with recent frameworks indicates that the AKIF model provides a broader and more adaptable approach. Unlike models that focus on single agile methods or technological automation, AKIF integrates cultural, practical, and organizational considerations.
Table 4: Comparison of the Current Study with Recent KM-Agile Research (2025)
	Criteria
	Current Study
	Carvalho &Choo 
(2025) [23]
		AI-Impact KM Study 
(2025) [24]



		AI-Impact KM Study 
(2025) [25]




	Scope
	Broad Agile + KM synthesis
	Scrumspecific KM extension
	Large scale Agile knowledge behaviours
	AIenabled KM

	Method
	Metaethnography
	Survey + empirical validation
		Empirical assessment of AI effects



		Empirical assessment of AI effects




	Output
	Unified conceptual framework
	Enhanced Scrum workflow
		Operational insights for AI driven KM



		Operational insights for AI driven KM





Table 4 shows that compared to these works, this study offers broader theoretical integration and system-level applicability, bridging practitioner and academic viewpoints. 
8. Discussion
The findings suggest that integrating KM and Agile can enhance learning, improve organizational memory, and support scalability. Rather than replacing agile principles, KM acts as a supportive layer that strengthens continuity and decision-making.
9. Implications
Table 5: Implication Matrix for Theory, Practice, and Future Research
	Domain
	Implication

	Theory
	Contributes integrated AgileKM framework

	Practice
	Provides actionable strategies for implementing knowledge flows

	Future Research
	Identifies gaps in AIdriven KM, distributed Agile teams, and empirical validation


Table 5 summarizes the major implications drawn from the study, categorized into theoretical, practical, and future research perspectives. It highlights how the synthesized findings contribute to knowledge advancement, guide professional application, and reveal areas that warrant deeper investigation.
10. Limitations
A point to note is that the AKIF framework has so far been developed mostly from literature insights, with only limited testing in real agile organizations. Another thing that stands out is that the majority of the studies examined come from a few specific regions, which means the findings may not fully reflect practices in other parts of the world. Additionally, very few studies trace agile knowledge practices over many years, leaving a gap in our understanding of how these practices shift and grow as teams and companies evolve.
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11. Conclusion
This research proves that knowledge management and agile software development are incompatible philosophies but complementary methodologies that, when combined correctly, will result in sustainable learning and continual improvement. Making use of meta-ethnographic synthesis, the fragmented literature has been drawn together, through which the complementary character of agile collaboration and formal knowledge governance is seen. The resulting Agile Knowledge Integration Framework (AKIF) offers a holistic framework that improves tacit knowledge sharing, knowledge traceability, and scalability, which so-called traditional agile practices typically fall short of. The study provides a viable course of action that teams that are still experiencing the short-term approach to delivering services should adopt when shifting to the long-term capability-building approach by demonstrating how KM can be an enabling layer instead of a heavy burden. Although the framework is based on sound synthesis, more efforts should be put on empirical validation in other organizations and longitudinal studies that will monitor knowledge practices over time. The opportunities for research are also good by expanding the use of AI-driven KM tools and analysing distributed agile teams. By and large, the incorporation of KM into the agile environments facilitates resilient decision-making, innovation, and organizational memory, which places agile teams in the state to be viable in the dynamic, knowledge-intensive ecosystem.
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Comparison of KM-Agile Integration Models by Dimension
AKIF (Score)	Scalability	Tacit Knowledge Support	Explicit Documentation	Organizational Learning	AI Readiness	9	9	7	9	9	Large-Scale Agile (Score)	Scalability	Tacit Knowledge Support	Explicit Documentation	Organizational Learning	AI Readiness	8	6	6	7	5	Scrum-KM (Score)	Scalability	Tacit Knowledge Support	Explicit Documentation	Organizational Learning	AI Readiness	4	5	8	5	4	Evaluation Score

Knowledge Management / Agile Dimensions 



Overall Performance Index Score of KM-Agile Integration Models
Index Score (0-10)	AKIF	Large-Scale Agile	Scrum-KM	8.5	6.4	5.2	



Communication Delay Risk
Risk Level (0-10)	AKIF	Large-Scale Agile	Scrum-KM	3	4	2	Risk Level (0-10)

KM-Agile Integration Model



Knowledge Flow Efficiency 
Efficiency Score (0-10)	AKIF	Large-Scale Agile	Scrum-KM	9	6.5	5	Efficiency Score (0-10)

KM-Agile Integration Model



Adoption Difficulty Score 
Difficulty Score (0-10)	AKIF	Large-Scale Agile	Scrum-KM	5	8	3	Difficulty  Score (0-10)

KM-Agile Integration Model



Comparison of KM - Agile Integration Models Across Evaluation Criteria
Current Study (AKIF)	
Effectiveness	Scalability	Knowledge Retention	Flexibility	Automation Support	9	9	8	9	8	Scrum-KM 2025	Effectiveness	Scalability	Knowledge Retention	Flexibility	Automation Support	6	7	9	7	6	Large-Scale Agile 2025	
Effectiveness	Scalability	Knowledge Retention	Flexibility	Automation Support	8	8	7	8	7	Score
(1-10) 
scale 

Evaluation Criteria


Frequency of Thematic Constructs 
Value	Tacit Knowledge Exchange	Continuous Improvement	Documentation vs Agility	Boundary Objects	Leadership 	&	 Culture	KM Maturity 	&	 Scaling	Tools 	&	 Technology	22	20	15	21	19	14	23	
No. of Studies Supporting Theme
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