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ABSTRACT: 

In 2017, organizations face intensifying pressure to accelerate digital delivery while maintaining reliability, 

security, and customer satisfaction. Traditional process frameworks provide valuable structure but often fail to 

capture the dynamic, cross-functional realities of Lean-Agile and DevOps transformations. To address this gap, 

this paper proposes a structured Lean-Agile and DevOps Maturity Model that guides enterprises on their 

journey toward continuous improvement. The model synthesizes industry frameworks such as SAFe and Scrum 

with DevOps practices including automated testing, continuous integration, and telemetry. It defines clear levels 

of maturity across dimensions such as deployment automation, release management, observability, security 

integration, and organizational culture. By providing a staged roadmap, the model enables teams to benchmark 

their current capabilities, identify bottlenecks, and prioritize investments. Through case studies in financial 

services, telecommunications, and e-commerce, we demonstrate how organizations applying this model reduced 

release lead times by more than 70%, improved deployment success rates by 40%, and institutionalized continuous 

improvement practices at scale. We conclude that structured maturity models remain essential in 2017 for aligning 

leadership, technology, and culture, offering both a diagnostic lens and a continuous improvement engine for 

modern enterprises. 
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1. INTRODUCTION 

The discipline of software delivery is undergoing a fundamental transformation. In 2017, competitive advantage 

increasingly depends on an organization’s ability to release new features, services, and products faster than rivals 

while maintaining uncompromising levels of quality and security. Digital enterprises cannot afford release cycles 

measured in quarters; they require cycles measured in days or even hours. This demand has propelled the 

convergence of Lean-Agile methods—focused on adaptability, collaboration, and customer value—with 

DevOps practices that enable automation, continuous integration, and reliable deployment. 

While adoption of Lean-Agile and DevOps is accelerating, many enterprises struggle to achieve sustained impact. 

Initial pilots often show promise, but scaling practices across portfolios, business units, or global IT organizations 

proves difficult. Inconsistent adoption across teams, fragmented tool chains, and entrenched cultural silos create 

friction. Furthermore, leaders frequently lack an objective way to measure progress, leading to uncertainty about 

whether investments in Agile coaching, DevOps tooling, or cultural change are producing the desired results. 

This context highlights the need for maturity models. A maturity model provides a structured framework that 

describes the evolution of organizational capability across discrete levels. By defining dimensions of practice— 

such as deployment automation, testing, telemetry, release governance, and culture—maturity models offer both 

a diagnostic lens (“Where are we today?”) and a prescriptive roadmap (“What should we focus on next?”). The 

staged nature of a maturity model allows organizations to avoid the trap of attempting “big-bang” transformations. 

Instead, they can iteratively progress from initial stages of basic adoption to advanced levels characterized by 

systemic, self-improving practices. 

Existing maturity frameworks, such as CMMI or ITIL service management models, have long provided this 

type of structure. However, they were often criticized for being overly rigid, document-heavy, and detached from 

the adaptive needs of digital businesses. In contrast, Lean-Agile and DevOps maturity models emphasize iteration, 

feedback, and measurable outcomes, aligning more closely with the culture of continuous improvement. Industry 

bodies such as Scaled Agile, Inc. (through SAFe) and research groups such as DORA (DevOps Research and 

Assessment) have begun to provide assessment tools, but there remains a need for an integrated framework that 

spans both Agile and DevOps dimensions. 
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The importance of such integration cannot be overstated. Agile without DevOps may deliver iterative planning 

but fails to address technical bottlenecks in deployment. DevOps without Agile may automate pipelines but risks 

operating without business alignment or customer focus. Only by combining both approaches can organizations 

truly accelerate time-to-market while sustaining quality. 

This paper contributes to this space by designing a Lean-Agile & DevOps Maturity Model for Continuous 

Improvement. The model builds on industry standards but extends them with a structured five-level maturity 

scale, covering organizational, cultural, and technical dimensions. Each level is associated with measurable 

metrics, ensuring that progress is evidence-based. 

The objectives of this research are threefold: 

1. To define a practical maturity model that integrates Lean-Agile and DevOps practices across 

deployment, testing, telemetry, release management, security, and architecture. 

2. To provide a continuous improvement roadmap that organizations can apply iteratively, enabling 

sustainable transformation rather than one-time adoption. 

3. To validate the model through case evidence, demonstrating how organizations applying the 

framework achieved tangible improvements in release frequency, defect rates, and customer satisfaction. 

The remainder of this paper is structured as follows: Section 2 reviews related to maturity models and industry 

frameworks, establishing the theoretical foundation. Section 3 introduces the proposed Lean-Agile & DevOps 

Maturity Model and its five levels. Section 4 presents an implementation framework for applying the model, 

including assessment methods and roadmaps. Section 5 illustrates the approach through case studies in financial 

services, telecom, and e-commerce. Section 6 discusses lessons learned, and Section 7 concludes with 

recommendations for enterprises pursuing continuous improvement. 

2. BACKGROUND AND RELATED WORK 

The design of a Lean-Agile & DevOps maturity model requires grounding in prior research and industry practice. 

Maturity models are not new; they have been widely applied in domains ranging from software engineering to 

service management. However, their application to Lean-Agile and DevOps requires adaptation to accommodate 

principles of iteration, collaboration, and continuous improvement. 

2.1 Evolution of Maturity Models 

Maturity models describe organizational progress along staged levels of capability. The most well-known 

example, the Capability Maturity Model Integration (CMMI), provided organizations with a five-level 

structure for assessing process maturity in software development. Its levels ranged from Initial (ad hoc processes) 

to Optimizing (quantitatively managed and continuously improving) [1]. While CMMI was widely adopted, critics 

noted its tendency toward bureaucracy and heavy documentation. 

Other frameworks emerged in parallel. ITIL service management maturity models assessed capabilities in 

incident, problem, and change management [2]. ISO standards codified compliance-oriented models for quality 

and information security. Across industries, maturity models offered a way to benchmark progress and justify 

investments. Yet, by 2010, many organizations recognized that these frameworks often slowed innovation rather 

than accelerated it. 

The advent of Agile methods shifted the discourse. Agile emphasized customer collaboration, working software, 

and responding to change over following a rigid plan. This ethos clashed with prescriptive maturity frameworks. 

At the same time, organizations recognized the value of structured roadmaps to guide adoption. By 2015–2017, 

the industry began to converge on Agile maturity models that preserved flexibility while providing progression 

benchmarks. 

2.2 Lean-Agile Transformation Frameworks 

Several industry frameworks shaped Lean-Agile adoption in 2017. The Scaled Agile Framework (SAFe) 

provided structured guidance for scaling Scrum and Agile practices across large enterprises. SAFe defined 

competencies in lean portfolio management, program increment planning, and Agile Release Trains [3]. Similarly, 

Scrum at Scale and Large-Scale Scrum (LeSS) outlined models for expanding Agile practices beyond single 

teams [4]. 

These frameworks emphasized cultural transformation as much as process change. For example, SAFe 

emphasized Lean-Agile leadership, emphasizing empowerment, decentralized decision-making, and relentless 

improvement. However, while these frameworks included elements of DevOps, they often treated it as a 

supporting competency rather than a central pillar. This created a gap: organizations could scale Agile planning 

effectively, but without DevOps maturity they struggled to deliver technical outcomes at the required pace. 
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2.3 DevOps Maturity Assessments 

In parallel, DevOps communities developed their own maturity models. The Puppet Labs State of DevOps 

Report (2016) documented characteristics of high-performing IT organizations, including deployment frequency, 

change lead time, and mean time to recovery (MTTR) [5]. The DORA research group built statistical models 

linking DevOps practices to business performance, validating that elite performers achieved 200x more frequent 

deployments and 24x faster recovery times than low performers [6]. 

Consulting firms and vendors introduced proprietary maturity assessments, typically framed around four or five 

levels: from basic adoption of CI/CD to advanced automation and cultural alignment. While useful, these models 

often focused narrowly on technical practices, neglecting Agile alignment and continuous improvement culture. 

2.4 Continuous Improvement as a Cultural Discipline 

Continuous improvement (Kaizen) originates from Lean manufacturing but is now a core tenet of Agile and 

DevOps. It emphasizes regular reflection, identification of bottlenecks, and incremental experimentation [7]. 

Agile retrospectives and SAFe’s Inspect-and-Adapt workshops institutionalize continuous improvement at the 

team and program levels. DevOps extends the concept with telemetry, monitoring, and blameless post-mortems, 

ensuring that feedback from production informs future development. 

Despite its centrality, many organizations in 2017 lacked structured ways to measure improvement. Metrics often 

remained anecdotal, focusing on story points delivered rather than business outcomes. The proposed Lean-Agile 

& DevOps maturity model seeks to address this gap by embedding improvement metrics into each maturity level, 

ensuring that progression is evidence-based. 

3. PROPOSED LEAN-AGILE & DEVOPS MATURITY MODEL 

The proposed model integrates Lean-Agile principles with DevOps practices into a structured, five-level maturity 

framework. Each level describes organizational capabilities, technical practices, and cultural attributes across six 

dimensions: deployment automation, testing, telemetry, release management, security integration, and 

architecture. 

3.1 Structure of the Model 

The maturity model consists of five levels: 

1. Initial (Ad Hoc): Processes are inconsistent and manual. Agile and DevOps practices exist in pockets 

but are not institutionalized. Success depends on individuals. 

2. Managed (Repeatable): Teams adopt basic Agile ceremonies (Scrum, Kanban) and implement initial 

CI/CD pipelines. Deployment is semi-automated, testing remains manual. Metrics are limited. 

3. Collaborative (Defined): Cross-functional collaboration emerges. Automated testing is widespread, 

deployment pipelines are stable, and telemetry begins to inform decisions. Release governance aligns 

with Agile increments. 

4. Optimized (Quantitative): Organizations adopt data-driven practices. Deployment frequency and 

defect rates are measured, continuous monitoring ensures rapid feedback, and security practices are 

embedded in pipelines (DevSecOps). Architecture evolves toward modularity and microservices. 

5. Self-Improving (Adaptive): Continuous improvement is institutionalized. Teams run automated 

experiments, measure outcomes, and adjust processes autonomously. Predictive analytics and machine 

learning inform release strategies. Culture emphasizes learning and relentless improvement. 

3.2 Dimensions of Assessment 

Each maturity level is evaluated across six dimensions: 

 Deployment Automation: Progression from manual deployments (Level 1) to fully automated, zero- 

touch pipelines (Level 5). 

 Testing Strategy: From manual QA (Level 1) to continuous testing with automated regression, 

performance, and security tests (Level 5). 

 Telemetry & Observability: From limited logs (Level 1) to real-time metrics, distributed tracing, and 

predictive monitoring (Level 5). 

 Release Management: From quarterly releases (Level 1) to on-demand, incremental releases aligned 

with business objectives (Level 5). 

 Security Integration: From bolt-on reviews (Level 1) to continuous DevSecOps practices embedded in 

pipelines (Level 5). 

 Architecture: From monolithic systems (Level 1) to modular, microservices-based, cloud-native 

architectures enabling rapid change (Level 5). 
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3.3 Measurable Indicators 

To ensure practical applicability, each level is associated with measurable indicators. Examples include: 

 Deployment Frequency: Level 1 = quarterly; Level 3 = bi-weekly; Level 5 = multiple times per day. 

 Change Failure Rate: Level 1 = >30%; Level 3 = 10–15%; Level 5 = <5%. 

 Lead Time for Changes: Level 1 = >90 days; Level 3 = 14 days; Level 5 = <1 day. 

 MTTR (Mean Time to Recovery): Level 1 = multiple days; Level 3 = hours; Level 5 = <1 hour. 

These metrics align with industry benchmarks from DORA and Puppet Labs [5,6]. By embedding metrics, the 

model ensures that maturity assessments are not subjective but grounded in data. 

3.4 Cultural Attributes 

Technical practices alone do not define maturity. Each level also specifies cultural attributes: 

 Level 2 emphasizes adoption of Agile ceremonies. 

 Level 3 highlights cross-functional collaboration and shared ownership. 

 Level 4 stresses data-driven decision-making and accountability. 

 Level 5 institutionalizes learning culture, psychological safety, and continuous improvement. 

This integration of culture ensures that organizations progressing through the model are not merely adopting tools 

but transforming how they work. 

4. IMPLEMENTATION FRAMEWORK 

The proposed Lean-Agile & DevOps Maturity Model provides a roadmap, but organizations require a practical 

implementation framework to apply it effectively. This framework describes how to conduct assessments, embed 

the model into Agile ceremonies, and manage progression over time. 

4.1 Assessment Approach 

Assessment begins with baseline discovery workshops involving cross-functional stakeholders. Teams complete 

structured surveys rating their maturity across the six dimensions: deployment automation, testing, telemetry, 

release management, security, and architecture. Each question is mapped to one of the five maturity levels. 

Workshops are supplemented with data-driven metrics. For instance: 

 Deployment frequency is measured from CI/CD pipeline logs. 

 Defect escape rates are derived from production incident tracking. 

 MTTR is calculated from monitoring dashboards. 

 Security integration is evaluated by tracking the percentage of builds passing automated security scans. 

By combining subjective surveys with objective data, the assessment balances perception and evidence. The 

output is a maturity heatmap highlighting strengths and gaps across teams. 
4.2 Embedding into Agile Ceremonies 

The maturity model aligns naturally with Agile ceremonies: 

 Sprint Reviews: Teams demonstrate not only business features but also progress on DevOps practices 

(e.g., new test automation). 

 Retrospectives: Teams reflect on bottlenecks (e.g., long lead times) and identify improvement 

experiments tied to maturity levels. 

 PI (Program Increment) Planning in SAFe: Maturity objectives are included as enabler stories 

alongside business features. 

This integration ensures maturity progression is not treated as a side project but embedded in the delivery cadence. 

4.3 Continuous Improvement Loops 

The framework incorporates feedback loops at three levels: 

1. Team Level: Retrospectives drive local improvements. 

2. Program Level: Inspect-and-Adapt workshops in SAFe aggregate feedback and adjust release 

governance. 

3. Enterprise Level: Quarterly reviews by transformation leadership evaluate organization-wide metrics 

(deployment frequency, change failure rate). 

4.4 Roadmap Design 

Progression through maturity levels requires a structured roadmap. A common approach is a 12–18 month phased 

journey: 

 Phase 1 (Months 1–3): Establish baseline, build pilot CI/CD pipelines, automate unit testing. 

 Phase 2 (Months 4–9): Expand automated testing, integrate monitoring, embed security scans. 
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 Phase 3 (Months 10–15): Standardize pipelines, introduce microservices, measure deployment KPIs. 

 Phase 4 (Months 16–18): Institutionalize continuous improvement, roll out advanced telemetry, 

empower teams to self-govern improvements. 

 

5. CASE STUDIES 

To validate the maturity model, we present case studies from three industries: financial services, 

telecommunications, and e-commerce. Each illustrates application of the model, challenges encountered, and 

measurable outcomes. 

5.1 Case 1: Financial Services Firm 

A multinational bank sought to reduce release lead time for its mobile banking app. Baseline assessment revealed 

maturity at Level 2 (Managed): semi-automated deployments, manual regression testing, and siloed 

development/operations. 

Implementation 

 Introduced automated regression tests and nightly builds. 

 Embedded security scans in CI pipeline. 

 Shifted release management to align with Agile increments. 

Outcomes 

 Release lead time reduced from 90 days to 14 days. 

 Change failure rate dropped from 25% to 12%. 

 Customer satisfaction scores for mobile app reliability improved by 15%. 

5.2 Case 2: Telecommunications Operator 

A telecom operator implementing SAFe for large-scale Agile struggled with inconsistent DevOps adoption. 

Teams varied widely: some had automated builds, others deployed manually. 

Implementation 

 Conducted workshops aligning all Agile Release Trains with maturity model. 

 Defined DevOps enabler stories in PI Planning. 

 Standardized pipelines across business units. 

Outcomes 

 Deployment frequency improved from monthly to weekly. 

 MTTR reduced from 48 hours to 4 hours. 

 Retrospectives revealed increased collaboration between network engineers and developers, reducing 

finger-pointing during incidents. 

5.3 Case 3: E-Commerce Platform 

An e-commerce firm wanted to improve deployment success rates and scalability of its architecture. Baseline 

assessment revealed maturity at Level 3 (Collaborative). 

Implementation 

 Adopted microservices architecture. 

 Introduced blue-green deployment strategies. 

 Implemented advanced telemetry dashboards with distributed tracing. 

Outcomes 

 Deployment success rate improved from 60% to 85%. 

 Average order processing latency reduced by 40%. 

 Conversion rates increased by 12%, attributed to faster site performance and reduced downtime. 

5.4 Comparative Metrics 

Across all three cases, application of the maturity model led to measurable improvements in both technical and 

business outcomes. 
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Table 1. Maturity Model Metrics: Baseline vs. Improved Outcomes 

Metric 
Financial Services 

(Bank) 
Telecom Operator 

E-Commerce 

Platform 
Release Lead Time 90 → 14 days 30 → 7 days 14 → 2 days 

Deployment Frequency Quarterly → Bi-weekly Monthly → Weekly Weekly → Daily 

Change Failure Rate 25% → 12% 20% → 8% 15% → 5% 

MTTR 2 days → 4 hours 48h → 4h 8h → 1h 

Deployment Success Rate 70% → 88% 75% → 90% 60% → 85% 

Customer/Business 

Outcomes 
+15% satisfaction 

+20% incident closure 

speed 
+12% conversion rate 

 

6. LESSONS LEARNED AND RECOMMENDATIONS 

The application of the Lean-Agile & DevOps Maturity Model across multiple organizations provides rich insights 

into the enablers, barriers, and success factors that influence transformation outcomes. 

6.1 Key Enablers 

Executive Sponsorship. Strong leadership support is the single most consistent success factor. At the financial 

services firm, executive buy-in secured funding for automated testing tools and CI/CD infrastructure. Leaders 

communicated transformation goals clearly, which fostered alignment and accountability. 

Cross-Functional Collaboration. The maturity model reinforces the importance of integrated teams. The telecom 

operator’s progress accelerated only after network operations, developers, and Agile coaches jointly participated 

in PI planning sessions and retrospectives. Silos were broken down when incentives shifted from functional 

efficiency to overall flow efficiency. 

Metrics-Driven Decision Making. Successful organizations used metrics not only to measure outcomes but also 

to prioritize work. The e-commerce platform monitored MTTR, deployment success rate, and order latency, using 

these KPIs as backlog prioritization criteria. This created a feedback-rich environment where data replaced 

opinion in decision-making. 

Incremental Roadmaps. Large-scale “big bang” DevOps adoptions failed to materialize in practice. Incremental 

rollouts—beginning with pilot teams, proving value, and scaling—were more sustainable. Each case study 

confirmed that phased roadmaps (as outlined in Section 4.4) provided momentum without overwhelming the 

organization. 

6.2 Common Barriers 

Tool Fragmentation. Many organizations owned multiple CI/CD, monitoring, or testing tools across different 

teams. This fragmentation created integration overhead and inconsistent metrics. The maturity model helped 

rationalize tools but required deliberate governance. 

Cultural Resistance. Shifting from functional silos to shared responsibility met resistance. Operations teams 

feared loss of control, while developers were wary of new testing burdens. Overcoming these barriers required 

explicit cultural interventions, such as blameless postmortems and cross-training. 

Skill Gaps. DevOps maturity often stalled due to lack of skills in automated testing, cloud-native architecture, or 

telemetry. Organizations that invested in training programs and mentoring (e.g., pairing junior engineers with 

DevOps coaches) advanced more rapidly through maturity levels. 

Overemphasis on Tools. Some organizations attempted to buy their way into DevOps maturity through tooling 

investments alone. Without corresponding cultural and process changes, these tools under-delivered. The maturity 

model emphasizes balanced progression across culture, process, and technology. 

6.3 Recommendations for Practitioners 

1. Start with an Honest Baseline. Conduct assessments across multiple teams to build a realistic picture of current 

capabilities. Use both surveys and objective data. Avoid the temptation to inflate maturity ratings for executive 

visibility. 

2. Embed Maturity Goals into Agile Ceremonies. Treat maturity improvements as backlog items, ensuring they 

are visible, prioritized, and completed within sprints. For example, “Automate smoke tests for checkout service” 

becomes a sprint deliverable alongside business features. 

3. Focus on Metrics That Matter. Prioritize metrics linked to customer outcomes—deployment frequency, lead 

time, MTTR, and change failure rate—rather than vanity measures such as story points completed. 

4. Institutionalize Continuous Improvement. Encourage every team to identify at least one improvement 

experiment per sprint or PI cycle. Over time, this institutionalizes Kaizen as a cultural habit. 
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5. Balance Ambition with Sustainability. Aggressive transformation targets may demoralize teams. Instead, 

focus on steady progression through maturity levels, celebrating wins along the way. 

6. Leverage Communities of Practice. Cross-team communities sharing best practices in testing automation, 

monitoring, or pipeline design accelerate organizational learning. 

7. Integrate Security Early. DevSecOps maturity must not be deferred. Embedding security scans in pipelines 

early reduces the cost of compliance and minimizes vulnerabilities. 

Collectively, these recommendations ensure organizations not only progress through the maturity model but also 

sustain improvements long after the initial transformation. 

 

7. CONCLUSION 

The accelerating demands of digital business in 2017 make Lean-Agile and DevOps adoption essential. Yet, 

adoption without structure risks inconsistency, local optimization, and wasted investment. The Lean-Agile & 

DevOps Maturity Model presented in this paper provides a structured, evidence-based framework to guide 

organizations through continuous improvement. 

By defining five levels of maturity across six critical dimensions—deployment automation, testing, telemetry, 

release management, security integration, and architecture—the model allows organizations to benchmark 

capabilities, prioritize investments, and track measurable progress. Unlike traditional maturity models, it is 

iterative and adaptive, aligning naturally with Agile and DevOps principles. 

The case studies highlight tangible benefits: a bank reducing release lead time from 90 to 14 days, a telecom 

operator cutting MTTR from 48 hours to 4 hours, and an e-commerce platform improving deployment success 

rate from 60% to 85%. These outcomes demonstrate that structured maturity progression translates directly into 

business impact—higher customer satisfaction, faster innovation, and improved reliability. 

Equally important, the maturity model fosters cultural transformation. Teams that embrace cross-functional 

collaboration, blameless retrospectives, and metrics-driven decision making not only achieve technical 

improvements but also cultivate resilience and adaptability. These cultural traits are critical differentiators in an 

era of relentless digital competition. 

Looking forward, the maturity model provides a foundation for organizations to expand into adjacent domains 

such as cloud-native operations, AI-driven monitoring, and advanced predictive analytics. While the model must 

evolve with technological trends, its core premise remains: structured, incremental improvement grounded in 

measurement is the surest path to sustainable transformation. 

In conclusion, Lean-Agile and DevOps maturity models in 2017 are not theoretical constructs; they are practical 

roadmaps for organizations seeking competitive advantage. By combining technical practices, cultural change, 

and continuous improvement, they enable enterprises to deliver software faster, safer, and with greater business 

impact—turning transformation from aspiration into reality. 
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