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Abstract—The migration from DevOps to DevSecOps
aims to address the growing needs for security in software
development, but the integration of security itself into
the workflow introduces new challenges that organizations
often struggle to overcome. This study aimed to explore
DevSecOps to gain a comprehensive understanding on
the impact of its implementation as a security-integrated
approach to software development. Through qualitative
research design and Systematic Literature Review (SLR),
existing studies related to the objectives were gathered and
analyzed. In hand with this, using Thematic Analysis, the
data was examined and patterns were extracted related
to common barriers to successful DevSecOps adoption,
its advantages, and strategies to mitigate the identified
challenges. The findings revealed twelve recurring barriers
across key aspects of software development, which are
centered around people, processes, and technology. On the
other hand, eight advantages were outlined, highlighting the
ability of DevSecOps to reduce vulnerabilities and risks and
improve the robustness of the system. Finally, five general
strategies were found, emphasizing the role of automation in
every strategy to improve security integration. These results
highlight that the implementation of DevSecOps brings both
advantages and disadvantages that must be considered.
Therefore, its impact is dependent on how organizations
adopt, implement, and utilize strategies to ensure a seamless
and successful transition to DevSecOps.

Index Terms—Agile software development, software de-
velopment methods, software development process manage-
ment, systems security, security and privacy.

I. INTRODUCTION

Nowadays, modernization has pushed organizations to
adopt advanced technologies in order to stay compet-
itive and meet increasing demands for efficiency and
innovation. This shift has transformed how businesses
operate, with a growing reliance on digital tools and
automated processes to streamline workflows and deliver
products and services effectively. As software becomes
an essential component of business operations, orga-
nizations must adopt development methodologies that

enable them to build, deploy, and maintain systems effi-
ciently. One such solution is Agile methodologies, which
promote a flexible and iterative approach to software
development, allowing faster software releases [1]. While
Agile methodologies enhance development speed and
adaptability, they fail to fully address the challenges of
managing development and operations [2].

This limitation led to the emergence of DevOps, a
critical software development technique that bridges the
gap between development (Dev) and operations (Ops)
teams to enhance collaboration, automate processes, and
accelerate software delivery. Research demonstrates that
DevOps adoption significantly improves productivity,
reduces time-to-market, and enables organizations to
respond rapidly to changing market needs [3]. For this
reason, DevOps has become a cornerstone of modern
agile software development [4]. However, a major draw-
back of DevOps is its tendency to prioritize speed over
security until the later stages of the development lifecy-
cle. Studies have identified misconfigurations, insecure
code, and exposure to cyber threats as common risks
in DevOps environments, often resulting from delayed
security integration [4].

To address this issue, DevSecOps was introduced as
a paradigm that integrates security practices into every
phase of the DevOps lifecycle [5]. By embedding secu-
rity into planning, development, testing, and deployment
processes, DevSecOps aims to overcome the security
limitations of DevOps while maintaining agility and ef-
ficiency. Nevertheless, integrating security practices into
DevOps introduces certain trade-offs that may signif-
icantly alter development workflows. Unlike DevOps,
which primarily emphasizes speed and delivery, DevSec-
Ops incorporates tasks such as security assessments and
compliance verification that may slow down development
if not implemented effectively. This shift in workflow
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may impact several key aspects of software development,
including OPC (organization, people, culture), process
capabilities, technology, and business strategy [6], [7].

Although DevSecOps provides a potential solution to
the limitations of DevOps, it also introduces complex-
ities that organizations may find difficult to manage.
Many organizations struggle to successfully implement
security practices while maintaining efficiency during
the transition [7], [8]. By identifying these complexities,
organizations can develop informed strategies that bal-
ance security with agility and ensure the development of
secure and robust software systems.

For these reasons, this research aims to conduct a
Systematic Literature Review (SLR) on DevSecOps to
obtain a comprehensive understanding of the impact of
implementing DevSecOps as a security-integrated ap-
proach to software development. Furthermore, the study
seeks to identify both the advantages and disadvantages
of DevSecOps in order to provide insights into more
effective implementation strategies.

Specifically, the study addresses the following research
questions:

1) What are the common barriers that prevent or-
ganizations from achieving successful DevSecOps
implementation?

2) What are the key advantages that DevSecOps offers
to organizations?

3) What strategies can be employed to address the
challenges of successfully implementing DevSec-
Ops?

II. METHODOLOGY

This study employed a qualitative research design
using a Systematic Literature Review (SLR) as the pri-
mary research method. This systematic approach allowed
for an extensive examination of existing literature to
obtain valuable insights on DevSecOps and develop a
comprehensive understanding of the topic in relation to
the research questions.

The primary databases used to identify relevant lit-
erature included ACM Digital Library, IEEE Xplore,
Springer, and ScienceDirect. These databases were se-
lected due to their extensive collections of studies related
to DevOps and DevSecOps.

To ensure the relevance and quality of the selected
studies, specific inclusion criteria were established. The
reviewed papers had to focus on DevSecOps or secu-
rity practices within DevOps environments. Additionally,
publications were limited to journal articles or confer-
ence proceedings published between 2019 and 2025. To
ensure credibility, studies from predatory journals were

excluded, and only publications written in English and
available in full text were included in the review.

The main keywords used for the literature search
included “DevSecOps” and “Secure DevOps” across all
objectives. Additional keywords such as “challenges” OR
“barriers,” “advantages” OR “benefits,” and “strategies”
OR “solutions” were applied specifically to address the
first, second, and third research objectives respectively.

After applying the filtering process, a total of 68 stud-
ies were selected for analysis. The researchers followed
a structured process to organize and review the collected
data thoroughly. Using the Thematic Analysis Method,
the selected studies were systematically examined by
identifying and labeling relevant features aligned with
the research objectives. These features were then coded,
analyzed for potential thematic patterns, and grouped into
broader themes.

The application of thematic analysis provided a struc-
tured and systematic approach for examining the liter-
ature, enabling an in-depth exploration of the research
domain. This process allowed the study to effectively
evaluate the impact of integrating security into software
development practices and address the research ques-
tions.

III. FINDINGS AND DISCUSSIONS

A. Common Barriers to DevSecOps Implementation

To identify the common barriers that prevent orga-
nizations from successfully implementing DevSecOps,
the researchers conducted a literature search using the
keywords “DevSecOps,” “Secure DevOps,” “challenges,”
and “barriers” across several academic databases. The
initial search yielded 875 results. After screening the
studies for relevance to the research objective and apply-
ing the defined inclusion criteria, the number of selected
papers was reduced to 27.

To ensure the reliability of the findings, only themes
that appeared across multiple studies were considered.
This approach ensured that the identified challenges
represent widely recognized barriers in DevSecOps adop-
tion.

The recurring themes identified from the analyzed
studies are summarized in Table I.
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TABLE I
THEMES OF THE COMMON BARRIERS TO DEVSECOPS IMPLEMENTATION

Themes Description Citations
Balancing Speed and Se-
curity

The extensive security measures add up to additional time that causes delays
in deployment cycles.

[7] [9] [10] [11] [12] [13]

Resistance to Change The migration to DevSecOps faces resistance because of the cultural shift
required, where security becomes a responsibility shared by development and
operations teams. Developers and operators who are accustomed to traditional
methods may become reluctant to adopt the changes.

[8] [10] [14] [15] [16] [17]
[19] [20] [21] [22]

Knowledge and Skills Gap Many engineers are outdated or lack the necessary expertise to integrate security
measures effectively into the development pipeline.

[7] [8] [10] [15] [16] [18]
[21] [22] [23] [24]

Security Tools The complexity of security tools combined with insufficient training of the
team often results in tool selection and integration challenges.

[7] [10] [15] [16]

Complexity of Automa-
tion

The automation of security processes introduces an additional layer of com-
plexity to workflows, especially when integrating advanced technologies such
as AI/ML models that require specialized expertise.

[10] [21] [25]

Integration to Complex In-
frastructure

Integrating security into complex infrastructures may create technical integra-
tion challenges and increase financial costs that demotivate organizations.

[7] [15] [26]

Team Collaboration Developers and security teams often have conflicting priorities along with un-
clear communication, which can lead to instability in security implementations.

[7] [8] [14] [15] [17] [27]
[28] [29]

Unrestricted
Collaborations

Excessive collaboration can sometimes increase security risks because more
people have access to sensitive information.

[30] [31]

Compliance Issues Ensuring security measures while adhering to compliance requirements and
regulations makes integration of security practices difficult, particularly when
policies are inconsistent or poorly defined.

[8] [15]

Resource Constraints Migration to DevSecOps requires significant financial and human resources,
along with system modifications that may cause financial strain.

[7] [17] [22] [26]

More Complex Develop-
ment Process

Multiple security measures introduced during development increase process
complexity.

[13] [23]

Lack of Planning Many organizations implement DevSecOps without a well-defined strategy
and standardized methodology, which increases the risk of disruptions and
inefficiencies in development.

[32] [33]

The findings reveal several themes that hinder success-
ful DevSecOps adoption. Resistance to Change emerges
as a primary barrier as integrating security into the
workflow requires a significant cultural shift that teams
accustomed to traditional methods tend to resist [8], [10],
[14], [17]. This problem is further reinforced by the steep
learning curve teams struggle to overcome, as found in
the theme Knowledge and Skills Gap. They are found to
lack expertise in security practices [15], secure coding
standards [8], or the operation of advanced security
tools [7]. This makes Balancing Security and Speed
a major challenge, especially when additional security
measures must be taken into account. As emphasized
by Desai and Nisha [2021], DevOps emphasizes agility
and delivery, but the integration of security into these
practices introduces delays. The excessive security scans
and additional automated processes to ensure security
compromise deployment speed [12], [13]. Along with
the integration of Sec into DevOps comes the Team
Collaboration issues, often resulting from conflicting
priorities of the security and DevOps teams [17], [29].
While the promotion of collaboration is indeed crucial
for team management, Unrestricted Collaboration may
rather expose sensitive information and increase security
risks when teams collaborate too closely [30], [31].

Moreover, with an overwhelming number of options
and a lack of expertise to make informed choices, orga-
nizations often struggle with the selection and integration
of Security Tools. As addressed by several authors [7],
[15], [16], selecting and configuring the right tools can
get complex, especially for teams that lack training.
Similarly, the Complexity of Automation can become
technically challenging, especially in environments han-
dling large volumes of data [10]. For organizations oper-
ating in cloud-native or hybrid infrastructures, Integration
into Complex Infrastructure introduces both technical
and financial challenges. This contributes to Resource
Constraints, which are particularly evident for smaller
organizations with limited budgets and personnel [11],
[17].

Organizations also face Compliance Issues, as consid-
ering the adherence to security standards and regulatory
requirements, while in the process of a cultural shift,
can restrict the integration of security [15]. Additionally,
the multiple security measures needed for the integration
increase the effort required for security validation, lead-
ing to a More Complex Development Process [13], [23].
Finally, many implementations fail due to Lack of Plan-
ning, where pipelines that are built rapidly without proper
engineering can lead to disruptions and inefficiencies that
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may happen during the development process [32], [33].
These findings reveal that the barriers to the successful
transition to DevSecOps are not isolated but are deeply
intertwined, which affects one another if not resolved.
Ultimately, these persistent barriers identified suggest
that while DevSecOps provides a strong framework for
security integration, it requires organizations to consider
strategic plans to overcome these barriers and ensure
success in implementation.

B. Advantages of adopting DevSecOps

The table below (Table 2) provides an overview of the
positive impacts associated with adopting DevSecOps.
To address the study’s second objective, which focuses
on evaluating these benefits, only 27 papers from 662
results were analyzed. These papers were identified us-
ing keywords such as “Secure DevOps,” “DevSecOps,”
“advantages,” and “benefits.” Table II outlines the key
themes derived from the reviewed literature, along with
their descriptions.

Despite the challenges associated with its adoption,
research indicates that the implementation of DevSecOps
also offers several advantages by integrating security
throughout the development process. One of the most
cited benefits is how it leads to More Robust Systems. By
embedding security early and into every stage of devel-
opment, organizations can detect vulnerabilities sooner
[18], [49], reduce risks [11], [22], and build stronger
infrastructures [24], [26]. Not only does it reduce the
risks of breaches, but it also introduces automated self-
healing mechanisms [24] that address any detected issues
without manual intervention. The reduction of delays as
a result of automation leads to Operational Efficiency.
As noted by Qasim and Bilal [2024], the automation of
security practices minimizes any repetitive tasks, which
results in faster detection of security issues, reduced
rework, and improved productivity [12], [41]. Conse-
quently, DevSecOps supports Faster Software Delivery,
with the reduction of deployment delays reaching 40%
[12].

Another important advantage is Enhanced Collabora-
tion due to having a shared responsibility. The breaking
down of traditional silos enforces collaborative culture,
which speeds up feedback cycles and enhances deploy-
ment speed [36], [39], [48]. Moreover, by detecting
issues earlier, DevSecOps helps in Cost Efficiency. Since
issues are detected sooner, fixing them during develop-
ment is considerably more cost-effective than resolving
them after. The automation also helps in continuously
fixing security problems during the development process
[43]. Beyond technical efficiency, the agile method also
supports Compliance Efficiency due to security controls

in the pipeline that help accelerate adherence to regu-
latory requirements [18], [22], [49]. Automating com-
pliance checks and embedding them directly into the de-
velopment pipeline not only simplifies how organizations
meet security regulations and industry standards but also
helps them avoid penalties, reduce risks, and maintain
trust with customers without slowing down development.
Subsequently, DevSecOps helps companies to strengthen
their Reputation Management by demonstrating security
commitment to stakeholders and creating an edge over
competitors through faster and more secure releases. As
noted by Mao et al. [2020], a strong emphasis on security
earns organizations customer trust and satisfaction, which
is an essential element in a competitive market. Com-
bining evidence from these studies, it can be said that
adopting DevSecOps transforms traditional development
by aligning speed, security, resources, collaboration, and
compliance, which all provide value for both technical
and business improvement.

C. Strategies for Implementing DevSecOps

In identifying the strategies that can be employed to
address the challenges of implementing DevSecOps, the
researchers conducted a literature search using the key-
words “DevSecOps,” “Secure DevOps,” “strategies,” and
“solutions” to look for relevant literature. From the initial
set of 789 results retrieved from academic databases,
55 research papers were relevant and were subsequently
analyzed in relation to the third objective. The recurring
themes under the strategies are summarized in Table III.
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TABLE II
THEMES OF THE ADVANTAGES OF ADOPTING DEVSECOPS

Themes Description Citations
More Robust Systems Embedding security practices throughout the development cycle enables orga-

nizations to detect vulnerabilities earlier and mitigate risks effectively.
[11] [18] [22] [24] [26]
[34] [35] [40] [42] [43]
[44] [46] [48] [50]

Reputation Management This protects organizational credibility by preventing breaches and adherence to
regulatory standards, which not only avoids financial penalties but also builds
the trust of stakeholders.

[10] [17] [21] [36]

Operational Efficiency The adoption optimizes workflow through automation, which eliminates manual
bottlenecks, reduces human error, and allows faster delivery cycles.

[12] [16] [38] [41] [42]
[45]

Faster Software Delivery Integrating security checks creates a balance between speed and security,
ensuring rapid releases without compromising safety.

[12] [16] [22] [43]

Enhanced Collaboration Through shared tools, cross-training, and cultural alignment, different teams
foster a unified approach to security.

[36] [39] [48] [50]

Cost Efficiency Expenses are reduced through proactive security measures and automation. [18] [37] [41] [43] [47]
[50]

Compliance Efficiency Adhering to regulatory requirements is simplified by automation and real-time
monitoring.

[18] [22] [49]

Competitive Advantage This enables companies and organizations to deliver secure, high-quality
software faster than traditional approaches, which drives customer trust and
market differentiation.

[17] [21]

TABLE III
THEMES OF THE STRATEGIES FOR IMPLEMENTING DEVSECOPS

Themes Description Citations
Automation and Integra-
tion

Automation and integration enable early vulnerability detection, consistent
security measure implementation, and streamlined processes. These include the
integration of proper automation into pipelines to ensure continuous security
testing and seamless workflows.

[5] [18] [19] [20] [22] [25]
[30] [32] [34] [35] [37]
[38] [46] [51] [53] [56]
[57] [60]

Governance and Compli-
ance

This theme focuses on strategies that emphasize compliance and rules as
essential for aligning security practices with industry standards while reducing
manual effort.

[9] [31] [34] [39]

Collaboration and Com-
munication

Collaboration and Communication points to breaking down silos between
development, operations, and security teams critical for effective DevSecOps
adoption.

[14] [27] [29] [31] [33]
[42] [45] [48] [50] [53]
[59] [62]

Tool Selection and Opti-
mization

This refers to selecting the right tools that are vital for streamlining security
processes while maintaining agility. Strategies focus on leveraging open-source
tools, ensuring compatibility with existing workflows, and adopting advanced
technologies like AI/ML for real-time threat detection.

[5] [7] [19] [20] [21] [24]
[26] [28] [43] [44] [47]
[52] [56] [57] [58] [59]
[60] [67]

Risk Management This refers to integrating threat modeling and continuous risk assessment
from the start (shift-left approach) and throughout the development lifecycle.
Strategies include automating these processes to identify vulnerabilities early
and adapting to evolving threats effectively.

[21] [30] [40] [47] [49]
[51] [54] [55] [60] [69]
[71]

To overcome challenges in the integration of secu-
rity within DevSecOps, organizations can adopt several
strategic solutions. As one of the most cited strategies
in literature, the findings reveal that Automation and
Integration is central to DevSecOps as it ensures se-
curity measures across the development process. The
integration of real-time scanning tools and services helps
maintain security beyond deployment, helping organiza-
tions shift from reactive to more proactive approaches.
As emphasized across numerous studies [18, 20, 38,
66], automation not only enhances efficiency but also
reduces human error, lowers financial costs, and speeds
up regulatory compliance, which ultimately makes it
an essential aspect of a successful implementation of

DevSecOps. Under this theme are practices such as
Security as Code (SaC) [37] and Infrastructure as Code
(IaC) [63] that treat security configurations and infras-
tructure as programmable objects, making them easier
to audit and maintain. Moreover, with the integration
of automation within the pipelines comes continuous
Governance and Compliance. The role of AI can be
seen in the automation of compliance checks to verify
adherence to standards while maintaining speed. Desai
and Nisha [2021] emphasize codifying security policies
to ensure that the environment is regulated and that
suitable security controls are in place. These compliance
standards should be regularly updated to align with the
latest security frameworks. Collaboration and Commu-
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nication among the teams are another critical strategy
to the successful execution of DevSecOps practices. Li
and Zalialetdzinau [2022] point out that in DevSecOps,
security is no longer isolated to a single department
but is now embedded across all teams. Essentially, a
successful collaboration entails behavioral change [14],
cross-training [54], and constant communication between
teams [62]. Training programs and appointing ”Secu-
rity Champions” or security specialists are also highly
suggested to embed security practices in the team [45,
54]. A crucial addition is the feedback loop, which
places channels for continuous feedback that improve
coordination and address security challenges at the same
time [33]. When teams are properly trained and col-
laborate well, they are better equipped for selecting the
appropriate tools. Under the theme of Tool Selection and
Optimization, studies recommend that the tools should
be automated [44, 47, 52], up-to-date [5], and suitable
to the infrastructure [7, 26] to be effectively utilized in
rapid development cycles. Using the proper tools should
be taken into consideration to streamline the processes
while maintaining agility. Many studies also highlight
the integration of Artificial Intelligence (AI) into tools
to make it more efficient, though it still has to overcome
ethical and adoption challenges as noted by Pakalapti
et al. [2023]. Fundamental to every other solution is
Risk Management, which involves integrating security
considerations throughout the development lifecycle. A
widely cited strategy under this theme is the shift-left
approach, where security is incorporated early in the
development [30, 49, 54]. Complementing this is contin-
uous risk assessment, which automatically and regularly
updates security measures to evolving threats [40, 55,
60]. Techniques like threat modeling further strengthen
risk management by identifying potential vulnerabilities
during the planning phase to ensure a robust foundation
[51, 54, 55, 69]. Given these points, AI is essentially a
core strategy in DevSecOps to enable efficient and more
secure processes. These findings highlight that the imple-
mentation of DevSecOps requires a holistic transforma-
tion as its benefits can only be realized when supported
by cultural, procedural, and governance changes.

IV. CONCLUSION

The study aimed to conduct a literature review to
gain a comprehensive understanding of the impact of
DevSecOps as a security-integrated paradigm to software
development. Based on the findings, it can be concluded
that the effect of the adoption is neither inherently
positive nor negative. Rather, its success largely depends
on how it is adopted and sustained within an orga-
nization. Its effectiveness is deeply influenced by the

practices employed, as proper implementation strategies
are needed to leverage the positive effects of DevSecOps
on software development. This study was able to exam-
ine the common barriers, advantages, and strategies of
adopting DevSecOps, focusing on its ability to provide
security throughout the DevOps lifecycle while making
sure operations are still running efficiently. The findings
revealed twelve barriers that are deeply interconnected
rather than isolated. These related issues disrupt collabo-
ration, slow down deployment and delivery, and increase
the risk of insecure products. With barriers identified,
such as Team Collaboration, Resistance to Change, and
Security Tools, the results imply that DevSecOps is not
just simply a methodical process, but rather a more
complicated approach that entails holistic changes in
people, processes, and technology. Despite the multi-
faceted challenges, the study highlights eight advantages
organizations experience during the adoption. With a
more secure posture, the integration of early and contin-
uous security enables faster detection of vulnerabilities,
fewer issues to mitigate post-release, and overall, more
robust systems. These results demonstrate that when
integrated properly, it creates synergy between speed,
security, collaboration, and business value. For a more
effective implementation, the study identifies five general
themes for strategies that can be applied to overcome the
identified barriers. Results proved that the integration of
automation is highly suggested in enhancing processes
and reducing vulnerabilities. Moreover, cooperation and
collaboration between the teams were critical factors in
successfully adopting the methodology. When done right,
DevSecOps not only mitigates risks but also improves
compliance and lessens resource constraints. Ultimately,
the impact of DevSecOps lies not in the methodology
alone, but in how it is applied and how the organization
utilizes available strategies to enable secure and agile
development even in fast-paced environments.

V. RECOMMENDATION

The following suggestions from the methodological
and objective perspective can be considered to improve
the paper. From a methodological standpoint, expanding
the database searches beyond the resources used can
contribute to a more comprehensive literature review.
Moreover, using gray literature or industry white pa-
pers, code documentation, and other technical reports
can provide more insights into information overlooked
in academic writing. Additionally, real-world validation
by actual DevSecOps professionals through a mixed-
methods approach can enhance the depth of the study.
There should also be a focus on the long-term impact
of implementing DevSecOps to review its efficacy. The
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objectives standpoint can focus on the following top-
ics: sector specificity and emerging technologies. The
current study can be enhanced by focusing on specific
industries and tailoring the DevSecOps methodology for
each field. Furthermore, given the role of automation
in DevSecOps as found in the results, concentrating on
emerging technology, such as cloud-native architectures,
quantum computing, and AI/ML in DevSecOps practices,
can be valuable for future topics. To better facilitate the
implementation of the DevSecOps methodology and to
open opportunities for future research, the previously
discussed recommendations are provided.
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