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Abstract: The adoption of DevOps brings extensive benefits but also poses significant challenges for
organizations. This paper explores the key barriers faced when implementing DevOps, encompassing
technological, cultural, and organizational dimensions. A comprehensive literature review identifies
critical issues including lack of awareness, resistance to change, integration with legacy systems,
absence of continuous testing, and skill gaps. The paper explains effective strategies to address these
adoption challenges, highlighting the importance of cross-functional collaboration, automation,
upskilling, and executive buy-in. Additionally, case studies provide insights into real-world DevOps
transformations, revealing crucial success factors like infrastructure automation, monitoring, and
overcoming legacy barriers. By harmonizing research around DevOps adoption challenges and
outlining measures to navigate these hurdles, this paper contributes towards smoother adoption journeys
for organizations pursuing DevOps.
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1. INTRODUCTION

The goal of the DevOps methodology is to facilitate communication between the teams and close the
gap between software development and operations by merging best practices from both fields (Patel,
2020) .The three main tenets of DevOps are continuous deployment, continuous integration, and
continuous delivery(2020). Historically, companies have enhanced their software development
processes by considering perceived trends in the industry (Gokarna & Singh, 2021).

But as DevOps gains popularity, more companies are trying to adopt this new approach to
development(Akbar et al., 2023) (Zarour et al., 2021). However, there are challenges involved in
putting DevOps into practice( HAMUNEN, 2016) (Khan et al.,, 2022). The necessity to integrate
DevOps approaches into existing projects, the complexity of previous deployment procedures, and
software engineers' lack of technical deployment knowledge are acceptance challenges for DevOps
(2021)

IT development and operations professionals may also be resistant to DevOps adoption due to task- and
structural-related changes, increased responsibility, unclear lines of authority, job security risks, and
complicated performance metrics(Khan et al., 2022). Implementing DevOps can frequently be impeded
by the requirement to incorporate DevOps techniques into ongoing projects. (2022)

This paper aims to explore the challenges faced in the adoption of DevOps. It will examine the cultural,
technological, and organizational barriers that organizations encounter when implementing DevOps
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practices. This work attempts to add to the body of knowledge by offering a thorough summary of the
difficulties encountered during the DevOps adoption process.

The research paper question is °” what are the challenges faced in the DevOps adoption process and
how can organizations overcome them?’.

The objective of this paper is to:

Identify the challenges faced in the DevOps adoption process.
Explain how organizations overcome these challenges.

The rest of the paper is organized as follows: section 2 explains the methodology, section 3 is the
literature review, section 4 explains the Challenges and strategies for overcoming them, section 5
presents case studies, section 6 is the conclusion, and section 7 presents the limitation for this research.

2. METHODOLOGY

The methodology of this paper involves a comprehensive review of existing literature, including studies
and case reports, to identify the challenges and strategies associated with DevOps adoption. The paper
draws on a range of sources to provide a thorough understanding of the complexities and opportunities
in implementing DevOps within organizations. The review encompasses various aspects of DevOps,
including technological viability, organizational culture, integration challenges, and the need for
continuous learning and development. Additionally, the paper incorporates insights from case studies
to illustrate successful DevOps transformations and the associated benefits and obstacles. This
methodology allows for a comprehensive exploration of the challenges and strategies related to DevOps
adoption, contributing to a deeper understanding of this domain.

3. LITERATURE REVIEW

Multiple challenges have been identified by previous work in the DevOps domain. According to
(Gokarna & Singh, 2021) these difficulties include technological viability, lack of awareness, lack of
support, and change adaptation. Another major barrier to the adoption of DevOps is organizational
culture. According to (Singh, 2020), employees may exhibit resistance and reluctance to embrace
change if the current organizational processes and culture are not in line with the principles and practices
of DevOps.

Furthermore, it can be difficult to integrate DevOps into current workflows and infrastructure without
making major changes(Khan et al., 2022). One more challenge to DevOps adoption is legacy systems.
The continuous integration/continuous deployment (CI/CD) and automation techniques that are

fundamental to DevOps may not work with these legacy systems. A comprehensive strategy is needed
to address these issues (2022).

Along with technological changes, the organization's culture must also change. A collaborative,
communicative, and continuous improvement culture will be fostered as part of this change. The lack
of automation for continuous testing is another obstacle in the DevOps adoption process. Since it
facilitates quicker feedback loops and guarantees the caliber of software releases, automated testing is
a key component of DevOps.(Grande et al., 2024)

Additionally, the lack of education and understanding of DevOps practices can be a major challenge in
its adoption(Yazid et al., 2023). This challenge arises from a lack of knowledge and awareness about
the benefits and principles of DevOps among organizational management and team members (2023).

The integration of security in DevOps, known as DevSecOps, presents additional challenges,
particularly in the areas of tools and automation, shift-left security, and balancing speed of delivery with
security (Rajapakse et al., 2022).
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Challenges and strategies for overcoming them.

The adoption of DevOps methodologies can present various challenges for organizations. One of the
main challenges inhibiting the adoption of DevOps is the lack of education and understanding of its
practices (Rafi et al., 2021; Yazid et al., 2023)

This challenge is often due to organizational management resisting change and lacking knowledge about
DevOps practices. This lack of education and understanding can lead to hesitation or reluctance in
adopting DevOps methodologies. Additionally, there is often a conceptual gap between the operations
and development teams (Macarthy & Bass, 2020) This gap can hinder effective collaboration and the
implementation of continuous development and deployment processes(Rafi et al., 2021). This challenge
can be addressed by encouraging close collaboration between the teams and promoting continuous
learning and development in both areas (Patel, 2020).

Another challenge in DevOps adoption is the lack of a continuous development environment. This refers
to the absence of practices like continuous integration and continuous testing, which are crucial
components of DevOps (Khan et al., 2022). Not having a continuous development environment can
hinder the smooth implementation of DevOps methodologies ( 2022). This challenge can be overcome
by prioritizing the implementation of continuous integration and continuous testing practices, as well
as investing in the necessary tools and technologies to support these processes (Azad, 2022).

Furthermore, the rapid evolution of technology stack and tools also presents a challenge in the adoption

of DevOps (Macarthy & Bass, 2020). The fast-evolving nature of technology can make it challenging
for organizations to keep up with the latest tools and platforms required for successful DevOps
implementation (HAMUNEN, 2016). To overcome this challenge, organizations should prioritize
continuous learning and stay updated with the latest advancements in technology (2016).

In addition to the lack of education and the fast evolution of technology, another challenge faced in the
DevOps adoption process is the resistance to change (Patel, 2020; Yazid et al., 2023). Resistance to
change can arise from various factors, such as fear of the unknown, reluctance to let go of familiar
processes, or concerns about job security. To overcome this challenge, organizations should focus on
effectively communicating the benefits of DevOps to all stakeholders and addressing their concerns
(Yazid et al., 2023). This can be done through clear and transparent communication, providing training
and support to employees during the transition period, and actively involving them in the decision-
making process of implementing DevOps. Moreover, the lack of appropriate skill sets and technical
deployment ability among software developers can pose a significant challenge in DevOps adoption
(Macarthy & Bass, 2020). To address this challenge, organizations can invest in training and upskilling
programs for their developers to enhance their knowledge and skills in DevOps practices (2020).

4. CASE STUDIES

In order to gain a deeper understanding of successful DevOps transformations, several case studies have
been conducted. One such case study, conducted by (Lwakatare, 2017), examined five companies that
had successfully implemented DevOps practices. The study highlighted the importance of automation
practices and the critical role of a supportive culture and mindset, especially from senior management
and customers. The study presented successful DevOps implementations in small and medium-sized
companies, highlighting the benefits and challenges associated with DevOps adoption. The paper
reviewed the implementation of DevOps in software development contexts, based on a multiple case
study of five companies. It explored how DevOps was implemented in small and medium-sized
companies developing web-based applications and services. The study found that DevOps practices,
such as automated deployment, infrastructure-as-code, and continuous monitoring, led to improved
delivery speed of software changes and improved productivity in operations work. The review also
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identified challenges, including infrastructure automation, high skill and knowledge demands, project
and resource constraints, difficulties in monitoring, and balancing speed and quality. Additionally, the
paper provided a list of references related to DevOps, release engineering, and software development
practices, covering various aspects of DevOps, including scalability, security, continuous delivery, and
the challenges of implementing DevOps in different domains. (2017)

According to (Yazid et al., 2023)The Indonesian Public Health Organization (IPHO) has adopted
DevOps because it recognized the value of expediting software development to meet quickly evolving
business needs, but unfortunately, after three years, the expected benefits have not been achieved. The
article examined difficulties in deploying DevOps at the Indonesian Public Health Organization (IPHO).
It began by reviewing typical challenges noted in earlier research, including cultural changes,
management problems, technological difficulties, and others. It then displayed a survey conducted at
IPHO to determine the biggest challenges to implementing DevOps. Through the use of the fuzzy
Analytic Hierarchy Process, the study determined that the three biggest challenges were a lack of
knowledge about the advantages of DevOps, a shift in mindset to continuous delivery, and a lack of
cross-functional leadership. Legacy technologies and tools were determined to be the least urgent
challenge. The study contributed by concentrating on the field of public health and by adopting a more
efficient method of data analysis than previous approaches. It was suggested that resolving the top issues
would be essential to IPHO's future DevOps adoption success (2023).

(Jones et al., 2016)discussed in their article the management challenges of adopting DevOps within a
UK-based SME. The study focused on the adoption of DevOps within the software development
function of the organization and presented initial findings from a six-month qualitative diary study. The
study revealed challenges such as resistance from senior management, lack of business analysis, and
the need for a more integrated management structure. The article also highlighted the psychological
aspects of adopting DevOps and the need for further interdisciplinary research in this area(2016) .

5. CONCLUSION

This paper has identified major challenges in adopting DevOps including a lack of understanding of its
practices, resistance to change, absence of a continuous delivery environment, rapidly changing
technology, and skill gaps. Successfully implementing DevOps requires focused efforts on training
stakeholders, enabling collaboration between teams, investing in automation tools, and upskilling
developers. As evidenced through case studies, critical success factors involve leadership support,
infrastructure automation, continuous monitoring, and overcoming legacy barriers. Further research on
organizational DevOps adoption strategies can enrich the understanding of real-world implementations.
Overall, organizations can gain extensive benefits from DevOps provided they navigate the adoption
barriers through multifaceted change management plans tailored to their contexts.

6. LIMITATION

The limitations of this paper include the reliance on existing literature and case studies, which may not
encompass the full spectrum of challenges and strategies encountered in DevOps adoption. Future
research could benefit from incorporating primary data collection methods, such as interviews and
surveys, to gain a more comprehensive understanding of the challenges and strategies in DevOps
adoption.
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