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INTRODUCTION

Companies focused on software development need to improve 
their project management prac- tices continuously so that their 

products/services achieve higher levels of  quality and reach the 
market faster. The main objective is to enhance efficiency, efficacy 
and satisfy stakeholders (e.g., customers), as these are fundamental 
for project and product success (Varajão, 2018).
 
It is in this context that the phenomenon of  agile development 
emerged not many years ago, looking to involve the customer in 
the work of  the software development (Dev) team, which in agile 
is characterized by short development cycle iterations, continuous 
releases, and rapidly evolving requirements (Drury-Grogan et al., 
2017). In this way, agile practices influence both team motiva- tion 
(McHugh et al., 2011) and client satisfaction (Nuottila et al., 2016).

With the agile development and the need to frequently put new (par-
tial) versions of  software into production (consequently turning op-
erations (Ops) also agile), another phenomenon emerged (Bobrov 
et al., 2020; Luz et al., 2019): DevOps. The DevOps main goal is to 

integrate the entire software development life cycle (SDLC) process, 
from the requirements enactment to putting software into produc-
tion (Humble & Farley, 2010), through the implementation of  a de-
ployment pipeline (Bobrov et al., 2020; Lwakatare et al., 2019). This 
integration is desirably done through automatic procedures (e.g., 
related to testing), aiming to ensure that software meets the quality 
requirements. In addition to the automation of  software delivery, 
DevOps also looks to ensure, through automated processes (such 
as alarming), that errors detected in software during produc- tion 
quickly come to Dev teams’ attention. Thus, errors can be corrected, 
and a new version of  the software promptly put into production.

For these mechanisms to work, the Dev and Ops teams need to col-
laborate and support each other. This type of  involvement between 
the members of  the different teams makes DevOps be interpreted 
as a new movement of  Information Technology (IT) profession-
als, in which “sharing” is the basic principle, meaning that everyone 
works towards the same goal. For DevOps to be successful, it must 
be part of  the organizational culture (Humble & Farley, 2010; Ko-
rnilova, 2017; Walls, 2013).
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There are several recent studies in the literature about DevOps (Díaz 
et al., 2018; Luz et al., 2018; Lwakatare et al., 2019; Senapathi et al., 
2018), focusing on aspects such as the culture and principles (Luz et 
al., 2019), automation (Luz et al., 2019; Senapathi et al., 2018), skills 
and collaborations (Hemon et al., 2020), job satisfaction factors, risk 
and work conditions (Hemon et al., 2020), or benefits (Bolscher & 
Daneva, 2019; Senapathi et al., 2018). However, it is still missing 
an overall picture of  the phenomenon, focusing on the conditions 
occurring before the adoption (e.g., motivations), during the adop-
tion (e.g., practices put in place), and effects of  the adoption (e.g., 
benefits). Consequently, more research is needed to clarify the main 
aspects of  DevOps adoption under an integrated perspective.

To help fill the literature gap, we carried out an in-depth case study 
of  a large telecommunications (Telco) company that decided to mi-
grate to DevOps culture. Our main goal was to produce a holis-
tic overview of  the process by observing and interviewing several 
stakeholders along the DevOps ex- ante, adoption, and ex-post. As 
a result, fundamental facets of  DevOps are addressed in this paper, 
including motivations, practices, processes, tools, changes, benefits, 
barriers, and success factors.

Overall, our study identifies, analyses, and integrates a critical mass 
of  research on the adoption of  the DevOps culture in organizations 
together with empirical evidence, offering a solid basis for research-
ers and professionals interested in the implementation of  DevOps.

The paper is organized as follows. The next section summarizes the 
relevant literature on DevOps adoption. The research method is de-
scribed next. Then, the key findings are presented, and the results 
are discussed. Finally, we conclude with implications from this study 
for practice and research, limitations, and some highlights for further 
research.

2.	 Background—DevOps
The most consensual definition found in the literature is that Dev-
Ops is a new approach to software delivery that aims at speeding up 
the delivery of  quality software through collaboration between the 
Dev and the Ops teams – as opposed to the traditional approach 
where development and operations are separated in their organiza-
tional silos (Bass et al., 2015; De França et al., 2016; Jabbari et al., 
2018; Lwakatare et al., 2019; Smeds et al., 2015).

Although the word agile might not seem too associated with this ap-
proach, the first name given to it was “Agile Infrastructure” (Debois, 
2008). DevOps derives from Dev + Ops (Development + Oper-
ations), which refers to the unification of  teams, transforming the 
existing silos into a set of  teams that focus work on the organization 
and not on the activity within it, thus linking all the steps that already 
exist in software development (including delivery).

In classical approaches, development is concerned with the con-
tinuous development of  new features and correction of  problems 
in production. At the same time, operations are responsible for the 
provisioning of  hardware and software and are concerned with the 
stability and maintenance of  systems above all else. In DevOps, in 

addition to that concerns which continue to be necessary, the focus 
is on ensuring an obstacle-free path that allows the automated plac-
ing of  the developed software in production, supporting the fre-
quent and fast delivery of  new software releases (Davis & Daniels, 
2016; Kim et al., 2016; Ravichandran et al., 2016).

2.1.	 Principles
Wills (2010) proposed DevOps’ characterization based on four prin-
ciples: Culture, Automation, Measurement, and Sharing, creating 
the CAMS acronym (Humble & Molesky, 2011). Later, Jez Humble 
added the Lean (L) principle to these four principles, changing the 
acronym to CALMS (Riley, 2014), where:

Culture (C): DevOps brings a cultural change to the organization, 
which encourages empathy and collaboration between the different 
teams involved in developing and delivering software, avoiding the 
organizational silos. The entire organization must be an ecosystem 
that results in the con- tinuous delivery of  value to the end custom-
er (Hamunen, 2016; Kim et al., 2016; Laihonen, 2018; Riley, 2014; 
Walls, 2013).

Automation (A): the automation of  the processes associated with 
the development and delivery of  software is the main task of  or-
ganizations that want to adopt DevOps, being possible to automate 
various processes, such as compilation, testing, availability, and in-
stallation (build, tests, release and deploy; Hamunen, 2016). On the 
one hand, automation allows eliminating monotonous tasks in the 
sense that they are transformed into automatic actions, avoiding 
human error, and improving the consistency of  the infrastructure 
(Lwakatare et al., 2016). On the other hand, it allows freeing up hu-
man resources in the IT area, typically with valuable skills (Trigo et 
al., 2010), to realize other tasks that create value for the organization 
(Laihonen, 2018).

Lean (L): Lean methodologies, focused on continuous and system-
atic improvement, are an important pillar of  DevOps (Kim et al., 
2016), making the software development and delivery process more 
robust, effective, and efficient.

Measurement (M): the DevOps approach suggests that the Dev and 
Ops teams’ assessment and control should be done simultaneously, 
with both teams being awarded according to the same parameters 
(the common goal is to produce value for the customer). The Dev 
team’s success is measured according to the software in produc-
tion, using the Ops team’s feedback for decision- making on new 
improvements and features (Lwakatare et al., 2016), thus enabling 
the creation of  more stable applications (Humble & Molesky, 2011).

Sharing (S): the DevOps culture proposes the improvement of  the 
relationship between Dev and Ops teams, with the idea that every-
one should collaborate (avoiding the organizational silos) and that 
the lessons learned by some are shared with all (enabling improve-
ments in culture) (Hamunen, 2016; Humble & Molesky, 2011; Kim 
et al., 2016; Laihonen, 2018; Riley, 2014).

Although there are other related principles (e.g., customer-centric 
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action, end-to-end responsibility, continuous improvement, etc.), 
CALMS synthesizes DevOps’ main pillars. This culture allows a hy-
brid approach, in which some principles can be privileged over oth-
ers to be possible to adopt the practices gradually. To note also that 
tools can be adapted to processes or vice versa (Ebert et al., 2016).

2.2.	 Practices
Several practices need to be taken into account when addressing 
DevOps, such as Continuous Integration (CI), Continuous Delivery 
(CDE), and Continuous Deployment (CD) (Lima & Vergilio, 2020; 
Shahin et al., 2017).

Continuous Integration (CI) is the most common practice of  the 
three: it aims to integrate work in progress so that the entire team 
has constant feedback from development. It consists of  being con-
tinuously connected to a code repository to detect changes in each 
branch. When new changes are detected, a process is launched, 
where the code is compiled and may be tested through unit tests 
for a first validation, to confirm that the changes made are viable. A 
good example is GitHub Webhooks, which enable automated code 
deployment, validation, and testing (Benson et al., 2019).

Continuous Delivery (CDE) is the practice that ensures that the 
compiled code is ready to be made available to the organization’s 
various clients. After passing all the quality controls, which aim to 
reduce the risk of  deployment failures, the new change can then be 
made available to production, where there is a gatekeeper to decide 
if  the changes go into production. This practice requires a manual 
step in the process.

Continuous Deployment (CD) is the practice that aims to eliminate 
the manual step mentioned above. Thus, whenever a cycle is success-
fully completed, new changes go into production. This also means 
that changes made by one team can be installed regardless of  the 
status of  changes made by another team. In this way, it is possible to 
increase productivity and shorten release cycles.

These three practices, usually called CI/CD practices, are the most 
common and followed by the DevOps community. If  well imple-
mented, they are the path to success in adopting the DevOps culture 
(Capizzi et al., 2019; Forsgren et al., 2019). In general terms, it can be 
said that CI/CD leads to the production of  new software versions 
(releases) more quickly and more frequently to eliminate the obsta-
cles that exist between development and production. The customers 
benefit from this because they get faster and more frequent access 
to new functionalities.

2.3.	 Lifecycle
The DevOps lifecycle involves several phases inherent to developing 
an application (Joost et al., 2017; Kornilova, 2017): plan, code, build, 
test, release, deploy, operate, and monitor.

Planning is the first phase, followed by codification, which is car-
ried out with the Dev and business teams’ participation (that defines 
the requirements). Next, there is the build phase, where the code is 
compiled, and some initial tests, such as ex-unit tests, are made. It 

follows the testing, where unit tests, acceptance, integrity, perfor-
mance, and non-functional tests are performed. These tests result 
in the validation of  code, addressing scalability, security, availability, 
among other aspects. Next, the release phase is directly related to the 
deployment phase. While the release is the act of  making available a 
set of  changes, deployment includes the execution of  the installation 
process in an environment. To sum up, in these phases, the code 
developed is compiled, tested, and installed in the environments (of  
development, quality, or acceptance) until it reaches the final client 
(production environment). The build, test, release and deploy phases 
are usually automated through CI/CD practices (Joost et al., 2017).

The two final phases are operations and monitoring, where teams 
ensure the integrity and maintenance of  applications. Metrics are 
also defined for the next developments to support evaluation and 
continuous improvement. This cycle and constant feedback in each 
phase are expected to deliver software to the end customer with val-
ue-added.

2.4.	 Benefits
There are several types of  benefits resulting from DevOps’ adop-
tion, which can be translated into technical, cultural, and business 
benefits (Kim et al., 2016). The technical benefits are related to CI/ 
CD practices and the speed of  problem-solving. Cultural benefits 
contribute to the improvement of  communication and the creation 
of  stronger ties between the collaborators of  the different teams and, 
consequently, to have more motivated collaborators who contribute 
to achieving the organi- zation’s mission and vision. The business 
benefits are related to the final customer and value delivery speed, 
ensuring greater business stability and more room for innovation. 
The various benefits are the result of  the application of  the princi-
ples and practices described before. Code versioning, continuous in-
tegration, continuous testing, and continuous deployment, all based 
on continuous monitoring, allow giving way to a fundamental Lean 
principle, which is a continuous improvement (Kim et al., 2016).

Automating is one of  the most significant benefits (Erich et al., 
2017) since it reduces errors and frees up human resources (Laiho-
nen, 2018). Fast and continuous value delivery is another sig- nificant 
benefit for customers (Senapathi et al., 2018; Shahin et al., 2017). 
The feedback that can be collected from customers is also one gain 
(Shahin et al., 2017).

Furthermore, DevOps contributes to increased performance and 
organizational productivity, reduced software development lifecycle 
costs, improved operational efficiency and effectiveness, and bet-
ter business alignment and communication between Dev and Ops 
teams (Erich et al., 2017; Forsgren et al., 2017; Riungu-Kalliosaari et 
al., 2016; Walls, 2013).

2.5.	 Barriers
When considering adopting DevOps, it is necessary to ponder the 
inherent benefits against the costs and problems that arise from the 
adoption. It is usual for these to happen, requiring the training of  the 
adoption team to minimize risks and create solid contingency plans. 
It is also needed to take into account the constant evolution of  the 
processes inherent to the DevOps culture since they involve chang-
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ing practices, tools, and definitions, and organizations must be pre-
pared to adjust whenever necessary (Riungu-Kalliosaari et al., 2016).

Bass et al. (2015) question the reason for DevOps not being yet a 
widespread practice. According to these authors, the main problem 
is resistance to change, which is seen as one of  the main challeng-
es/ barriers. In DevOps, team members need to learn new ways of  
working and lose old habits (Shahin et al., 2017). It is required to 
prepare and motivate people so that adoption is done with fewer ob-
stacles. The willingness to transform and improve current processes 
will enable achieving the company’s vision more quickly.

Another barrier is the lack of  communication, given that compa-
nies usually work in silos. Business, Dev teams, and Ops teams are 
typically concerned with the problems in their areas, not having a 
holistic view of  the company and not worrying about other areas’ 
problems. For this to change, each team must take on new and dif-
ferent responsibilities so that the final objective (continuous delivery 
of  value) is the same for all areas (Riungu-Kalliosaari et al., 2016).

The size of  the organization is also seen as a challenge. It is easier to 
implement the DevOps culture in organizations with few employees 
and small teams (such as start-ups) than in large multinational organ-
izations (Amaradri & Nutalapati, 2016).

The level of  maturity of  the organization regarding software devel-
opment can also be a barrier. This relates, for instance, to the use of  
agile development practices, automated testing, or existing technical 
environments. The lower this level, the more costs and efforts are 
required to establish the processes and the CI/CD pipeline (Elber-
zhager et al., 2017).

Since DevOps involves changing processes and putting into practice 
new ones, adopting new technologies and tools, human resources 
training, among many other aspects, the cost of  invest- ment needs 
to be carefully considered. It might be a significant deterrent to the 
adoption (Elberzhager et al., 2017).

Finally, the lack of  technical skills can also be an obstacle. One of  the 
issues associated with DevOps is the lack of  development skills of  
people in operations and vice versa; that is, to bring together people 
from different backgrounds to work in the same team, they have to 
learn about the area they do not master. For example, those con-
nected to operations need to be aware of  the different technical en-
vironments and respective pipelines. The operations elements need 
to have knowledge of  programming and SDLC. If  this learning does 
not occur, it becomes more compli- cated to create a mindset for dif-
ferent team members to share, communicate and collaborate (Smeds 
et al., 2015). Table 2 summarizes the barriers found in the literature.

To note that many of  the identified barriers are related to organiza-
tional inertia dimensions (Besson & Rowe, 2012): negative psychol-
ogy inertia (denial, fear of  learning); socio-cognitive inertia (norms 
and values at the individual, group, organization, industry, and soci-
ety levels); socio- technical inertia (technological and socio-technical 
path dependencies); economic inertia (eco- nomic path dependen-

cy); and political inertia (vested interests and alliances).

3.	 Research framework
DevOps adoption in organizations is non-trivial due to required 
technical, organizational, and cultural changes (Lwakatare et al., 
2019). Thus, to fully understand DevOps, it is necessary to study the 
complete adoption process, including the ex-ante, adoption, and ex-
post adoption (Varajão, 2018). Figure 1 presents the research frame-
work, which is described in the next sections.

3.1.	 Adoption process

3.1.1.	 Ex-Ante
Before starting the adoption of  DevOps, it is necessary to consider 
the internal and technological environment of  the organization in 
order to evaluate the costs/benefits arising from the adoption (El-
berzhager et al., 2017), being important to identify what practices 
(Bass, 2018; Jabbari et al., 2018), processes (Lwakatare et al., 2019) 
and technologies (Ravichandran et al., 2016; Smeds et al., 2015) the 
organization already has in place that can support the adoption of  
DevOps, as well as the motivations (Ravichandran et al., 2016) and 
objectives (Kim et al., 2016) set for the adoption since they will in-
fluence the process characteristics (De Feijter et al., 2018; Lwakatare 
et al., 2019; Muñoz et al., 2019). Therefore, to better understand 
the DevOps ex-ante, it is important to get answers to the following 
questions:

Q1. What is the organization’s existing environment (status quo) 
concerning practices, processes, and tools (before DevOps adop-
tion)?
Q2. What are the motivations for the adoption of  DevOps? Q3. 
What are the objectives of  the adoption of  DevOps?
3.1.2.	 Adoption
With DevOps, new practices (Bass, 2018; Jabbari et al., 2018) and 
processes (Lwakatare et al., 2019) are introduced in software produc-
tion and delivery, supported by new tools (Lwakatare et al., 2019). 
The adoption of  DevOps leads to considerable changes, varying 
from the infrastruc- tures to the way the team members work (Lima 
& Vergilio, 2020; Shahin et al., 2017), requiring a careful change man-
agement process (Humble & Farley, 2010; Kim et al., 2016). There-
fore, to get the answers to the following questions is important to 
understand the DevOps adoption:

Q4. Which practices are implemented? Q5. Which processes are im-
plemented? Q6. Which tools are adopted?
Q7. How is change management held?

3.1.3.	 Ex-post
DevOps’ adoption typically translates into significant changes 
(Shropshire & Sweeney, 2017), affecting different stakeholders (Rav-
ichandran et al., 2016). Given its importance, it is fundamental to 
evaluate the success of  the adoption (Hemon et al., 2020) in several 
dimensions (De Feijter et al., 2018; Lwakatare et al., 2016; Nuottila 
et al., 2016). Thus, the following questions arise:
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Q8. Which changes occurred?
Q9. Are the stakeholders satisfied?
Q10. Is the adoption considered a success?

3.2.	 Main insights
From the adoption processes, it is possible to draw a set of  lessons 
learned (Tripp & Armstrong, 2018) that, once systematized, can 
serve as a guide for future implementations (Luz et al., 2018; Smeds 
et al., 2015). One of  the important aspects of  studying the adop-
tion process is to realize which of  the implemented practices are the 
most impactful (Luz et al., 2019; Lwakatare et al., 2019). It allows 
other organizations that wish to adopt DevOps to know where to 
focus their efforts (Maroukian & Gulliver, 2020). Thus, the follow-
ing question:

Q11. Which practices of  DevOps are most impactful?
To increase the likelihood of  success in adopting DevOps in an 
organization, it is necessary to identify the success factors for its 
adoption (Rafi et al., 2020; Van Belzen & Kusters, 2019). Thus, the 
following question:

Q12. What are the success factors of  the DevOps adoption?
Since DevOps is a new approach to how the organization works, 
challenges and barriers to its implementation will inevitably arise (Ri-
ungu-Kalliosaari et al., 2016). Thus, the following question:

Q13. What are the barriers to DevOps adoption?
In any endeavor of  adopting a new process or technology, the ex-
pectation is that the organization benefits from it (Au et al., 2003). 
Therefore, the following question:

Q14. What are the benefits of  DevOps adoption? 

4.	 Method
It was carried out a descriptive case study (Yin, 2013) since the objec-
tive of  the research was to describe and discuss the DevOps adop-
tion phenomenon within its context. According to Yin (1989), a case 
study is an empirical study that investigates contemporary phenome-
na by referring to an event, an entity, an individual, or a unit of  anal-
ysis. Through the collection of  evidence from the real-life context, it 
is possible to clarify the research questions. The research method is 
depicted in Figure 2, and the main phases are described next.

The research’s main goal was to produce a holistic overview of  the 
process, focusing on DevOps ex-ante, adoption, ex-post, and main 
insights. Figure 1 presents the research framework that resulted from 
the first phase (develop theoretical framework), which was based on 
the literature review.

A single case was chosen in the select case phase: a country’s branch 
of  a large European Telco. This company operates in Telco and Au-
dio-visuals segments, offering fixed and mobile solutions, Internet, 
voice, and data for residential, personal, business, and wholesale 
markets and pay-tv, broadband, and cinema distribution and exhibi-

tion services. At the end of  2019, it had more than
9.7 million subscribers, a turnover of  around 1.6 billion euros, and 
about 2000 employees.

This organization was selected because it decided to undertake a 
process of  migration to DevOps and enabled us to follow the whole 
process from the very beginning to the end.

The design data collection protocol phase describes how the case 
study research will be con- ducted and should include the following 
sections (Yin, 2013): an overview of  the case study, field procedures, 
case study questions, and how the results will be reported. Our 
study’s field proce- dures were mainly of  two types: direct obser-
vation; and interviews with participants in the phenomenon under 
study (see, Table 3). The direct observation was carried out at the 
level of  practices, processes, and tools used to obtain insights into 
the DevOps adoption. The interviews were conducted with a group 
of  people relevant to the case study, representing several stake- hold-
ers characterized in Table 3.

This group was selected because of  having in-depth knowledge of  
the entire DevOps phases. It is made up of  13 members of  the com-
pany, from different areas, to ensure complementary perspec- tives. 
The DevOps adoption team (interviewees A to F) was responsible 
for leveraging most DevOps initiatives. It has a complete view of  
the associated concepts, practices, processes, and tools. From this 
team, we can highlight the Scrum Master (interviewee F) since he 
was responsible for defining all the processes and tools to be used 
and the overall DevOps adoption process. In addition to the Dev 
team’s elements, were also interviewed members from the Ops team 
(interviewees G, H, and J), which ensure the proper functioning of  
the SDLC cycle support structure. The person in charge of  both 
teams (Interviewee I) has an overall view of  all processes. He is re-
sponsible for bringing the automated tests into the deployment pipe-
line. Hierarchically above this manager, we find the IT department 
manager responsible for the SDLC (interviewee L) and managing 
several teams/human resources. He has an overall view of  the work 
of  the different IT teams. The product owner (Interview K) is the 
business- related manager responsible for managing the product 
backlog and assuring new features’ concep- tual integrity. He is also 
responsible for the deliveries’ final quality, being the “voice” of  the 
DevOps team to the Administration. Finally, the Project Manager 
(Interviewee M) is responsible for managing and controlling prod-
ucts development across different IT teams.

Based on the research framework, a script was developed to sup-
port and focus the interviews to the essential. The script included 
closed-ended questions, multiple-choice, Likert scale, and open 
questions. It was structured into four sections: DevOps ex-ante; 
DevOps adoption; DevOps ex-post; Main insights (DevOps most 
impactful practices; DevOps success factors; DevOps barriers; and 
DevOps benefits). For more details, please see the appendix.

The data collection phase took place at the selected company be-
tween October 2018 and September 2019 through direct observa-
tion and individual interviews (the interviewees are identi- fied in 
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Table 3). During the direct observation of  the teams (one of  the 
researchers was always in the field, supporting the DevOps adoption 
process), which was carried out during all the adoption phases, notes 
were recorded, and documentation was gathered for analysis. These 
notes and documentation were important for complementing the 
theoretical model and defining the inter- views’ script.
 
The interviews were conducted face-to-face in the last phase of  the 
adoption process between July and September 2019. Each interview 
was recorded with the participant’s consent and tran- scribed into 
text for later quantitative and qualitative (interpretative) analysis. The 
interviews were, on average, 45 minutes long. Regarding the closed 
questions, a descriptive statistical analysis (Witte & Witte, 2017) was 
made. In the case of  the open questions, it was carried out a content 
analysis (mainly conceptual analysis) (Dey, 2003; Zhang & Wilde-
muth, 2009). The software tool used for supporting the analysis was 
MAXQDA 2020. Aiming to maximize the validity and reliability, 
the process was as follows. Firstly, one of  the authors performed 
the initial coding. Secondly, the coding results were discussed by all 
the authors to reach an agreement. In the third step, and in a blind 
way, two authors categorized the responses. In the end, these results 
were again compared and discussed until the authors reached a final 
agreement.

5.	 Results—Ex-ante, adoption, and ex-post of  DevOps
This section presents the obtained results regarding the DevOps 
main phases as identified in the theoretical research framework (see, 
Figure 1): ex-ante; adoption; and ex-post.

5.1.	 Ex-ante adoption
Regarding status quo (Q1), it was possible to verify, by direct ob-
servation, that some of  the DevOps practices, processes, and tools 
already existed in the company before the DevOps adoption, which 
was also later confirmed by the interviewees. The company used 
continuous integration and con- tinuous delivery practices, but not 
in the form of  an automated pipeline. Planning and automated test-
ing processes were also in use. Concerning DevOps tools, the use 
of  a central code repository, a compilation orchestrator, and deploy 
and monitoring tools were identified. One example is the use of  
Jenkins orchestrator for automation processes of  some compilations 
and product installation. To sum up, before DevOps, the company 
already had some of  the required practices, processes and tools, but 
was experiencing significant communication problems with both 
Devs and Ops teams. There were also opportunities for improve-
ment by adopting new good practices.

In general, the main motivations (Q2) to adopt DevOps were: 1) the 
need to find a solution to communication problems; and 2) barriers 
among the company’s SDLC teams. As one of  the interviewees said, 
the principal motivation was: “To solve communication and delivery 
problems between teams, as Devs had a specific language that Ops 
do not fully understand” (C). Another adoption team member stated 
that the motivations for adopting DevOps were: “To solve commu- 
nication problems and implement good practices” (B). One of  the 
Configuration Management team members considers that the moti-
vations were related to the preliminary detection of  errors, secured 

from faster production runs: “Faster error detection and faster and 
more robust deliveries” (G).

When questioned about the objectives (Q3) of  the DevOps initia-
tive, the interviewees showed to have a common understanding, as 
they mostly referred to the speed of  delivery and the reduction of  
failures as primary adoption objectives:

●	 The product owner stated that the adoption objectives 
were: “The first objective is technical: automation (CI/CD) and 
containment; the second is cultural: a new collaborative model with 
integrated teams” (K);
●	 The manager of  the IT teams related to the SDLC men-
tioned that the objectives of  this adoption were: “Enabling rapid de-
livery of  functionality to the end-user without compromising quality, 
and reducing the effort of  all SDLC participants” (L);
●	 Two of  the members of  the adoption team said that the 
objectives were: “Achieve a high level of  quality in software delivery 
to avoid or resolve any errors” (C); and “Streamline and automate 
the software life cycle” (D);
●	 The Scrum Master mentioned as the primary objective 
the acceleration of  processes: “Investigation of  new methodolo-
gies, tools, technologies, and processes in order to improve process-
es between 100–2000% in delivery time, decreasing the failure and 
correction time (and detecting errors preventively before moving to 
productive environments)” (F);
●	 The project manager refers as objectives, the study and use 
of  best practices and tools: “The main objective is to study DevOps 
phenomenon to evolve the life cycle process of  the plant in the Con-
tinuous Integration/Deployment/Delivery/Testing paradigm to the 
production, guiding the organization in the DevOps best-practices 
and tools of  the market” (M).

5.2.	 DevOps adoption

5.2.1.	 Practices, processes, and tools
Aiming to reach a higher level of  automation and management ma-
turity of  the SDLC, the following practices (Q4) were implemented 
by the company: planning; collaborative development; contin- uous 
integration; continuous testing; continuous delivery; continuous de-
ployment; continuous monitoring; continuous customer feedback; 
and optimization.

Several processes (Q5) were required regarding documentation man-
agement, version control, pipelines orchestration, containerization, 
integrated testing, monitoring, release orchestration, and auditing. 
Examples of  supporting tools are (Q6) Jira, Confluence, GitLab, 
Docker, Kubernetes, Junit, Selenium, JMeter, Kibana, Elastic-
search, Metricbeat, Logstash, Maven, Gradle, Codacy, Kiwuan, and 
SonarQube. Respondents emphasized the version control system 
implemented, with all respon- dents reporting that it facilitated the 
adoption of  DevOps:

●	 Developer A stated that: “For any organization, a version 
control system is a crucial asset because it ensures that developers 
don’t run over each other and that the code is always centrally acces-
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sible to all. It also enables the practice of  Continuous Integration” 
(A);
●	 The Scrum Master said that this process replaced the old 
tool and that: “It increased the collaborative work process” (F);
●	 The Product Owner goes even further, emphasizing that: 
“No version control system, no DevOps (everything should be ‘as a 
code’)” (K);
●	 One of  the Configuration Management team members 
considers that: “It was the technology that opened the door most to 
a DevOps approach” (H).

Processes and tools differ from organization to organization. Al-
though it is a DevOps culture, there is no guide to the tools to be 
used. In this sense, before DevOps, the company already had several 
tools to support a DevOps culture, like Jenkins, for example. It was 
”only” necessary to define new processes to use some of  the existing 
tools better. There was also a need to create processes and adopt 
new tools to support the DevOps practices implemented.

Each of  the phases listed in Figure 3 represents one SDLC phase, 
from development planning to production monitoring of  the de-
veloped systems. These phases have different DevOps adoption 
risks, depending on the organization in question. Figure 3 shows the 
phases that respondents consider to have more risk in the DevOps 
adoption.

Planning is a critical phase, thus having the greatest risk of  adoption, 
as mentioned by almost 70% of  the participants. According to two 
of  the adoption team members: “Without good planning, there are 
sometimes compromising contingencies, resulting in extra costs and 
delays; Often the planning phase is wrongly undervalued due to pos-
sible pressures and urgencies; The devaluation of  the previous step 
can lead to «spaghetti» code” (E).

The project manager added that “Automatic tests have to be reliable 
so as not to compromise the automatic delivery in production of  the 
features; otherwise, we will only be putting problems into produc-
tion quickly! Similarly, the release process is essential to ensure that 
dependencies are met in SDLC passages” (M).

Most respondents (61.5%) described the process as being hybrid. 
The Scrum Master argues that: “In reality, it is rare for a DevOps 
adoption to be successful if  it is «pure DevOps,» completely for-
getting the legacy world. With a hybrid adoption, where one adopts 
according to the speed of  transformation of  projects to the new 
DevOps process, there is a greater «evangelization» of  all teams in-
volved and a «smoothing» in the adoption and demonstration of  
results” (F).

5.2.2.	 Change management
Change always entails the possibility of  resistance. In this sense, 
53.8% of  those interviewed say that there was resistance to change. 
One of  the interviewees describes that the change has been quite 
stressful, stating that: “(Was stressful) in every possible way. . . all that 
was missing was physical violence (smile)” (I).

In DevOps, the change of  processes and tools must be gradual and 
adaptive so that stake- holders can integrate the process and share 
opinions to improve it. A Minimum Viable Product (MVP) model 
should be the start to prove that the concept works and that it is 
possible to benefit from the new processes and tools, as mentioned 
by some interviewees. In this case (Q7):

●	 “The change was managed by migrating the various ap-
plications/teams gradually. The imple- mentation started with a 
«simpler» version of  DevOps, which increased in complexity as the 
process matured and was being adopted by more teams” (B);
●	 “The «concept proof» was made with a few products and 
only after successful implementation was applied to the other prod-
ucts” (G);
●	 “The process was fine-tuned to be less disruptive, more 
conciliatory, and so with better results. It was not followed the 
«shortest path»” (I).

The Scrum Master and one of  the members of  the automated test-
ing team, respectively, mention that this adoption has refreshed and 
unified the processes: “The process was necessary and became «re-
freshing» for changing the way of  working” (F); and “It was a change 
that made it possible not only to gain awareness on the execution of  
processes but to unify them as a whole” (J).

DevOps training is essential to maximize value from the adoption 
process. In this sense, the company opted for a self-learning model. 
Although not considered official training (leading to certification), 
this model was considered the best in the perspective of  “learning as 
you go along with the project.” Even without formal training, it was 
crucial to “elucidative guidance on the new processes and tools to be 
used (provided by the implementation team itself)” (I).

5.3.	 Ex-post DevOps

5.3.1.	 Outcomes
After adopting DevOps, the interviewees felt the most changes (Q8) 
in the development, with 100% mentioning it. According to two el-
ements of  the DevOps team, there were changes in how the team 
members communicate, collaborate, and deliver the new releases: 
“Before DevOps, the team had no need to interact with the rest 
of  the teams and worked very isolated” (A); “The Dev team had to 
adopt another culture in terms of  software delivery, and there has 
been a greater approximation to the Ops team to detection and error 
correction” (E). However, one of  the inter- viewees considered that 
DevOps did not contribute to the improvement of  collaboration 
between teams and stated that: “DevOps implementation by itself  
does not produce a more collaborative working environment; This 
requires investment in people, in training, and in encouraging com-
mu- nication and participation with other teams; Above all, it should 
try to promote collaboration in the solution of  problems, rather than 
seeking to «discard» problems for others” (E). This interviewee, in 
his response, focuses on the issue of  adopting a new culture. It is 
necessary to change the mindset of  the team members to a new way 
of  working. It becomes clear from this case that it is not enough to 
adopt the new working methodology, being also needed to embrace 
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it to benefit.

When asked whether there was an increase in automation in their 
work, all the participants (100%) unambiguously referred that auto-
mation has increased with DevOps adoption. From the perspective 
of  an automated testing team element: “There was a shift from man-
ual to automatic testing; At the level of  infrastructure, with the adop-
tion of  containers, the bureaucratic process of  ordering and creating 
specific environments is freed up; Dev team now must comply with 
rules that allow them to take advantage of  the implemented pipe-
line” (J). About 30% of  the interviewees also refer that there were 
changes in the operations.

Regarding software quality, performance, and productivity, one pa-
rameter that can be evaluated is the number of  “emergency correc-
tions.” When asked if  this kind of  correction decreased or increased 
with DevOps adoption, most participants (92.3%) referred that it 
declined. One adoption team member and one configuration man-
agement team member mention the reduction of  errors: “This im-
plementation improved communication and collaboration between 
teams; In the medium term, it will also contribute to the standardiza-
tion of  environments, thus reducing errors in produc- tion” (B) and 
“There was the need to increase the speed with which deliveries go 
into production and to reduce the errors that go into production” 
(G). When asked whether there has been an increase in software 
delivery, 69.2% said yes.

The company’s infrastructure has not changed at the level of  data 
centers, but it was necessary to reorganize how they operate. “A Ku-
bernetes cluster that supports containerization was created,” as the 
K and L elements state. Some applications that support the SDLC 
also “required new machines” (G).

There was no reorganization of  the company’s departments. How-
ever, the “DevOps team was created,” which allowed addressing the 
new challenges for developing the new SDLC, as the K and L partic-
ipants refer. In addition to the creation of  this team, the involved hu-
man resources needed to adapt to the new processes: “Teams have 
been adapted to the new processes” (G) and “It was necessary to 
adapt people and make them think differently” (J). The team Leader 
states that structural change in departments is vital for the DevOps 
project’s continuity, specifically “for the phase of  deepening the De-
vOps methodology” (I).

5.3.2.	 Stakeholders satisfaction
Most participants considered that DevOps achieved its objectives 
(on a scale that goes from 1 (not achieved) to 7 (totally achieved), 
more than 90% of  participants answered 6 or 7).

All objectives that were proposed with the adoption of  the DevOps 
culture have proved satisfac- tory (Q9), as one of  the interviewees 
said: “To date, everything that has been proposed has been achieved” 
(J). Another interviewee says that it is still a growing process: “Due 
to the large size of  the company, the process is always growing, and 
with this growth came new teams and new adoption processes” (F).

Most of  the interviewees considered themselves satisfied with the 
results achieved (84.6%). However, the remaining 15.4% report that 
there is still some way to go, being DevOps adoption an evolution-
ary process. One of  the interviewees states that “It satisfies, but it 
must be seen as an evolving process, not a closed one; It has a way 
forward to evolve” (H).

Elements A and G report that faster deliveries and software quality 
are one of  the sources of  satisfaction: “This intervention was nec-
essary to make the quality of  the software higher in order to keep 
up with the market with faster deliveries” (A) and “The faster auto-
mation and delivery goals are being achieved” (G). One adoption 
team element mentions that “Communication between teams has 
improved. Code delivery has become simpler” (B). Scrum Master 
states that “As a methodology implementer, it’s good to see that the 
process is fruitful and solves the biggest customer problems” (F). 
The project manager points out that improvements have emerged 
in terms of  automation and communication: “We’re having more 
automatisms implemented and less noise among people” (M).

However, element I, the team leader, admits that there are still some 
difficulties, noting that: “Satisfied because, given the circumstances, 
it was (and it is daily) a victory; Dissatisfied, because we need to 
break down many more barriers to achieve even more victories” (I).

Change has been increasingly advantageous for the entire company. 
In Figure 4, it is possible to see that most of  the stakeholders were 
satisfied with the DevOps adoption process, with only small differ-
ences between them. The Likert scale goes from 1 (not satisfied) to 
7 (very satisfied).

5.3.3.	 Success
Most respondents consider that DevOps adoption was successful 
(Q10), as shown in Figure 5.

During this process, it was possible to observe that the newly created 
DevOps team was working more joyfully and collaboratively, achiev-
ing better performance than other teams in the company.
 
Other company elements began to notice it and led them to want 
to embrace this new “adven- ture.” Later in the interview, the team 
Leader stated that: “We are close to achieving the so-called turning 
point, in which the stakeholders themselves demand their inclusion 
in the process of  change” (I).

In the company, there was not a formal evaluation of  the success of  
DevOps. However, during adoption, meetings were held to validate 
whether progress was being beneficial to the company.

6.	 Discussion—main insights
This section presents the research results regarding the main insights 
on the adoption process, as identified in the theoretical research 
framework (see, Figure 1), comprising: impactful practices, success 
factors, barriers, and benefits. These are also discussed considering 
the literature.
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6.1.	 Impactful practices
Figure 6 shows the most impactful practices (Q11) of  DevOps 
adoption in the company. Continuous delivery was chosen at the top, 
with 76.9% of  respondents considering it. Right below, with 69.2%, 
is the continuous integration, and automated testing, and collabora-
tive development, both with 61.5%.

It emerges from the direct observation and the interviews that the 
CI/CD practices that allow the automation of  the SDLC were the 
most significant since they enabled the Dev team to put the devel-
oped work into production more quickly and with fewer errors. It 
is also worth mentioning the need to create automatic monitoring 
processes of  the software in production associated with continuous 
monitoring. According to the interviewees:

●	 “CI/CD practices have the most impact because they can 
override manual processes and save time in order to achieve faster 
delivery” (A).
●	 “DevOps is transversal to all team members; This means, 
to achieve success, it is important that all stakeholders are always 
involved in the SDLC; Continuous integration and testing allow for 
possible bugs to be discovered earlier in the cycle, and continuous 
delivery leads to more frequent and smaller deliveries with less risk” 
(B).
●	 “In projects that do not have maturity in general process-
es, implementing the processes of  CI/ CD/CDE and Collaborative 
Development, allows to demonstrate at all levels in the client (from 
management with increased speed and reliability of  delivery) how to 
allow the development focus on development; and, allow operation 
teams to monitor environments with automated processes” (F).
●	 “With a joint development, it becomes faster and easier to 
overcome the difficulties; With automated tests, the probability of  
error in the execution of  the tests is reduced to the ongoing devel-
opment” (J).

Although the software development teams already used practices 
similar to those of  CI/CD (for example, a version control system), 
the fact is that with DevOps that they were made official. One of  
DevOps’ adoption’s main objectives is to obtain a fully automated 
CI/CD pipeline (Caprarelli et al., 2019; Garg & Garg, 2019; Senap-
athi et al., 2018). Thus, our results are consistent with existing litera-
ture that points to CI/CD practices’ use as the most impacting and 
beneficial (Caprarelli et al., 2019; Shahin et al., 2017).

6.2.	 Success factors
Aiming to identify the main success factors (Q12) of  DevOps adop-
tion, it was included in the interview script one open question asking 
up to three factors per participant. Figure 7 shows the identified fac-
tors, ordered from the most referenced to the least referenced.

The most mentioned factor for the success of  adopting DevOps 
is the top management’s support, with one of  the interviewees say-
ing that: “(in this case) there was a lot of  top management support 
for the adoption” (B). The lack of  top management protection is 
pointed out in many studies as one of  the greatest challenges for 
the adoption of  the DevOps culture (Hamunen, 2016; Lwakatare, 

2017) since, in some cases, DevOps adoption is seen by the top man-
agement team as an “experience” rather than a new organizational 
approach (Hamunen, 2016). Furthermore, the lack of  support and 
participation from top management in software development pro-
jects is usually pointed out as a cause for DevOps’s adoption failure 
(Procaccino et al., 2005).

The second factor is related to the implementation process and ap-
plied technology (Ahmad et al., 2013). Participants emphasized the 
importance of  the implementation team’s expertise and the tools se-
lected for the adoption process. This is in line with current literature 
since several studies mention the importance of  using the DevOps 
process’s right tools (Díaz et al., 2018; Ebert et al., 2016; Lwakatare, 
2017).

Regarding the third factor, the participants stressed the importance 
of  a clear definition of  objectives and the team’s selection to lead the 
process and manage the project. For instance, the project manager 
is responsible for managing team members’ relationships to benefit 
the project team as a whole (Leonard & van Zyl, 2014). They also 
notice the importance of  the participation of  all team members in 
the decision-making process.

As for communication and cooperation, which appears as the fourth 
factor, the participants referred to the collaboration between team 
members and the spirit of  mutual help throughout the adoption 
process. This success factor, related to two DevOps principles (cul-
ture and sharing), is referred to by Luz et al. (2018) as a sine qua non 
condition for the DevOps adoption. Although crucial for DevOps 
adoption, it can also be seen as a benefit that emerges from it (De-
bois, 2008; Hamunen, 2016; Humble & Molesky, 2011; Kim et al., 
2016; Laihonen, 2018; Riley, 2014).

The participants also highlighted the importance of  the training and 
competencies of  the involved stakeholders. This success factor is 
associated with the second and third factors pre- sented because 
the planning, execution, and control of  the adoption process can 
be strongly conditioned by the lack of  technical and behavioral ca-
pabilities of  both who is in charge and who is headed (Senapathi et 
al., 2018; Smeds et al., 2015). For example, the DevOps implementa- 
tion team’s leader’s lack of  competence may compromise the defini-
tion of  a clear plan for adopting DevOps (Toh et al., 2019).

Other mentioned factors are the “ability to manage change” and the 
“culture of  the organiza- tion.” In the case of  the studied company, 
these were two aspects carefully addressed. Finally, to mention the 
monitoring and follow-up of  the adoption process, which is funda-
mental for assessing and evolving the whole process.

6.3.	 Barriers
Regarding the barriers (Q13) to DevOps adoption, interviewees were 
asked to identify up to three barriers from the list presented in Table 
2, which they considered the most important taking into account 
their experience. There was also an open question about it. Figure 
8 shows the partici- pants’ answers, where the most mentioned bar-
riers are resistance to change (92.3%), new processes (to learn and 
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follow) (76.9%), lack of  communication (46.2%), new tools (to learn 
and use) (30.8%), and size of  the organization (30.8%).

Ninety percent of  the respondents mentioned that there was resist-
ance to change on the part of  those involved. As highlighted by 
interviewee A: “Resistance to change is usually where most compa- 
nies are trapped, fear of  the unknown continues to haunt organiza-
tions when it comes to adopting new methods, processes, and tools” 
(A). This result was expected, as the processes of  adopting new ways 
of  work usually face this barrier. Several DevOps studies in the liter-
ature also identify this barrier (Amaradri & Nutalapati, 2016; Bass et 
al., 2015; Lwakatare, 2017; Shahin et al., 2017).

The second most important barrier is the adoption of  new process-
es (76.9%). This is somewhat related to the previous barrier since 
new processes require changes. Interviewees B and G state: “When 
changing processes, there will be teams that are not familiar with 
them, and will be reluctant to adopt them because they do not under-
stand them or do not see their relevance. This can all be worsened if  
there is no communication between the involved stakeholders” (B); 
and “Changing processes that are already rooted in the company is 
difficult because the teams are afraid that the new processes will not 
work according to their needs” (G). Like resistance to change, it is 
also one of  the most identified barriers in the literature (Lwakatare, 
2017; Lwakatare et al., 2019; Riungu-Kalliosaari et al., 2016), so it is 
not a surprise to come in second place. It should be noted that one 
of  the main consequences of  the addition of  the DevOps culture 
is the change of  the software development and operation processes, 
which impacts how people work (Lwakatare, 2017; Riungu-Kalli-
osaari et al., 2016).

The lack of  communication is another significant barrier (46.2%) 
because, before DevOps, Dev and Ops teams typically work in silos 
(Riungu-Kalliosaari et al., 2016). This barrier is also consistent with 
existing literature; Riungu-Kalliosaari et al. (2016) refer to it as an 
“inhibiting factor” and Katal et al. (2019) as a “major bottleneck.” 
Although it is considered a barrier to the adoption of  DevOps, it 
should be noted that overcoming it becomes a benefit to the organ-
ization.

Fourthly (30.8%), two barriers arise: the use of  new tools and the 
organization’s size. As with the new processes’ barrier, the difficulty 
in using new tools can be minimized with proper training. The lack 
of  training may lead to an increase in the adoption process duration 
and the non-use (in full) of  the implemented tools. Regarding the 
size of  the organization, interviewees A and I justified their opinion 
by saying that: and “When it comes to a large organization, with 
several thousand people, size is undoubtedly one of  the problems, 
because everyone has to be aligned so that everything goes according 
to plan” (A); and “The resistance to change of  an organization is 
propor- tional to its dimension/complexity, just as inertia is propor-
tional to mass” (I). This result has been previously documented in 
the literature by Amaradri and Nutalapati (2016), which state that it 
is easier to implement the DevOps culture in organizations with few 
employees and small teams (e.g., a start-up) than in large multination-
al organizations.
A barrier whose position on the chart comes as a surprise concern-

ing the existing literature (Lwakatare et al., 2019; Smeds et al., 2015) 
is the one associated with the lack of  technical skills. This is perhaps 
associated with the fact that the interviewees have a strong technical 
background, which has led them to devalue this item. Nevertheless, 
it is indirectly valued when they point out the lack of  training as a 
cause for some difficulty in adopting DevOps.

From the open question, two new relevant aspects were identified: 
the power of  each team (Devs and Ops) in the company since it 
can influence the adoption process (“The obstacles are ultimately re-
duced to the «power» of  each team; the changes can cause a decrease 
in the «power» of  a team and an increase in the power of  another 
team, what may be seen as «competition»” (F)); and the changing of  
teams’ hierarchical position inside the company (“One of  the main 
barriers is related to changing the positions and reorganization of  
the teams, that mess with extant power and budgets; Second, it may 
affect the adoption of  a more collaborative culture (shared respon-
sibilities)” (K)).

6.4.	 Benefits
Regarding the benefits (Q14) of  DevOps adoption, participants 
were asked to identify up to three benefits, from the list presented in 
Table 1, which they considered the most important. As in the ques-
tion of  the barriers, there was also an open question. As shown in 
Figure 9, 54% of  the Improved software quality Improved delivery 
(continuous and faster delivery) Faster problem-solving interview-
ees believe that the main benefits were improved software quality 
and improved delivery (continuous and faster delivery), followed by 
faster problem-solving (46%). Next, with 38%, the following bene-
fits were identified: Cost reduction; Improved collaboration within 
teams; Increased automation; and Increased organizational perfor-
mance and productivity.

DevOps is frequently presented as a new approach to software de-
livery, through collaboration between Dev and Ops teams, aiming 
at speeding up the delivery of  quality software (Bass et al., 2015; 
Lwakatare et al., 2019). Thus, improved software quality and im-
proved delivery were, as expected, recognized as important benefits. 
Practitioners’ studies such as the “State of  DevOps” by Puppet and 
Google also refer to these as main benefits, which include improved 
business outcomes (Forsgren et al., 2017) and improvement of  soft-
ware development and delivery (Forsgren et al., 2019).

The third main benefit is the faster resolution of  problems, which 
was also expectable as it is typically associated with DevOps (Ebert 
et al., 2016; Erich et al., 2017). This benefit results from a set of  
practices and tools brought by the DevOps culture, such as better 
communication between teams, the existence of  common infra-
structure (CI/CD pipeline), the existence of  monitoring tools that 
detect problems in the applications/systems so that administrators 
can take the appropriate actions, or even the existence of  logging 
applications that allow isolating problems and identifying solutions 
(Ebert et al., 2016).
 
In the fourth position, there are evenly four benefits, also referenced 
in the literature, when discussing DevOps: Cost reduction (Erich et 
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al., 2017; Forsgren et al., 2017; Riungu-Kalliosaari et al., 2016; Walls, 
2013); Improved collaboration within teams, related to the DevOps 
principle “sharing” and, according to literature, one of  the major 
impacts of  DevOps (Hamunen, 2016; Humble & Molesky, 2011; 
Kim et al., 2016; Laihonen, 2018; Riley, 2014; Riungu-Kalliosaari et 
al., 2016); Increased automation (Forsgren et al., 2019; De França 
et al., 2016; Lwakatare, 2017; Riungu- Kalliosaari et al., 2016); and 
Increased organizational performance and productivity (Forsgren et 
al., 2017; Luz et al., 2018; Lwakatare et al., 2019).

From the open question, the participants referred to some benefits 
regarding the SDLC, such as unification, simplification, and short-
ening of  the SDLC, which add to the current knowledge. Finally, 
the benefit “more motivated and realized teams,” notwithstanding 
identified in the extant literature (e.g., (Ebert et al., 2016; Lwakatare, 
2017)), in our case, was not mentioned by the study’s participants.

7.	 Summary
This paper presents a case study on DevOps’ adoption in a large 
European telecommunications and media company. Given the op-
portunity to follow the adoption since its beginning, it was possible 
to characterize the ex-ante, adoption, and ex-post of  DevOps; to un-
derstand the motiva- tions and objectives of  the endeavor; to identi-
fy the implemented practices, processes, and tools; to verify the areas 
where there was the greatest change, both at the infrastructure and 
organiza- tional levels, and how change was managed; and to identify 
lessons learned. From direct observa- tion and the perspective of  all 
the stakeholders, it was also possible to verify whether the company 
shares most  of   the  benefits  and  barriers  of   DevOps  adoption  
reported  in  the  literature. A framework with the main insights is 
presented in Figure 10.

In the ex-ante, although the company already had some of  the Dev-
Ops practices, processes, and tools, it was experiencing several prob-
lems with Devs and Ops teams. Thus, the main motivations and 
objectives for the DevOps adoption were related to solving the iden-
tified problems (e.g., communication problems between teams) and 
to the willingness to improve the software delivery by implementing 
best practices.

During the adoption process, taking into account the DevOps in-
herent principles, it was possible to realize that the software devel-
opment and delivery became more automated with the imple- men-
tation of  a CI/CD pipeline, which made the whole process leaner. 
Until then, team members worked in separate silos (development 
and operations). After adoption, the teams began to share more 
knowledge, having embraced a new culture of  empathy and collabo-
ration focused on continuous improvement.

Concerning new practices (which are associated with principles), in 
this case, the most relevant are those associated with CI/CD. The 
company implemented a new version control system, a new deploy-
ment pipeline, and automated testing, which is in line with previous 
studies (Kim et al., 2016; Laihonen, 2018; Lwakatare et al., 2019, 
2016). To support these new practices, the company had to reorgan-
ize itself. Although it was not necessary to acquire/build new data 

centers, there was a need for reorganization, specifically through cre-
ating a Kubernetes cluster. In addition to these infrastructure chang-
es, there was also the need to reorganize the workforce by creating a 
new team: a DevOps team.

In the adoption of  the new organizational processes, it was possible 
to identify several success factors and barriers. In this case, and sim-
ilarly to other adoption processes, top management’s support was 
considered a (critical) success factor (Shao et al., 2016). So, without 
this support and sponsorship, it would be challenging to succeed. 
This is an aspect that is linked with another subject that emerges 
from the literature, which is how top management sees the adoption 
of  DevOps, whether as an “experience” or as an “organizational 
change process” (Hamunen, 2016). If  it is not the latter, the proba-
bility of  success would be quite low. The planning, communication, 
and experience of  the leading team are also critical success factors 
for the adoption.

Resistance to change presented itself  as the main barrier. This rein-
forces the importance of  top management support and the change 
management approach. There are other barriers associated with the 
resistance to change, such as adopting new processes and technol-
ogies. As mentioned before, the lack of  communication between 
different team members must be the first obstacle to fall. If  this does 
not happen, the DevOps adoption process may not even start.

An interesting aspect revealed by this study regarding the barriers are 
the power relations of  the teams within the organization, which can 
affect the adoption of  DevOps; furthermore, when carrying out an 
adoption process of  the DevOps culture, it is necessary to choose 
well which teams will participate so that they have the strength with-
in the organization to lead the process.

Overall, the adoption of  DevOps allowed the company to fulfill the 
objectives, improving com- munication within teams and resulting 
in an optimized SDLC, leading to the improvement of  the software 
quality, which was one of  the major underlying motivations. This 
case study confirms the benefits of  the adoption of  the DevOps 
culture by software Devs and Ops teams, which can be extended 
to other areas of  the organization (Amaradri & Nutalapati, 2016; 
Debois, 2008; Hamunen, 2016; Humble & Molesky, 2011; Kim et al., 
2016; Laihonen, 2018; Luz et al., 2019, 2018; Lwakatare et al., 2019; 
Riley, 2014; Senapathi et al., 2018).

8.	 Conclusion
This research contributes to both theory and practice. For theory, 
our work presents a new frame- work for studying the adoption of  
DevOps. For practice, the results highlight several important aspects 
for the successful adoption of  DevOps in companies, including pro-
cesses and tools (“what is required”), success factors (“what influ-
ences the success”), barriers (“what may hinder adop- tion”), and 
benefits (“what benefits may be achieved”).

The main limitation is that the research relates to only one case study, 
which affects its external validity and inhibits generalization. Anoth-
er limitation relates to study participants. On the one hand, partici-
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pants’ diversity enabled us to gain richer and complementary insights 
into the phenomena. On the other hand, it was noticed that some 
of  the participants lack an overall theoretical knowledge about De-
vOps, being their knowledge “only” the one that results empirically 
from their daily practice, resulting in different levels of  awareness 
about the DevOps adoption. Moreover, in further studies, it would 
be important to include the perspectives of  other stake- holders, 
such as the client. Finally, the last limitation is related to the still weak 
implementation in the studied case regarding continuous monitor-
ing, automatic reporting of  failures of  systems in production, and 
auditing, since the bulk of  the effort was focused on implement-
ing the deploy- ment pipeline. Although it was possible to realize 
through direct observation and interviews that some work was done, 
more was expected in light of  DevOps principles and practices.

The proposed framework gives a global vision that integrates the 
conditions and results of  DevOps adoption from the perceptions of  
the participant actors. However, it does not incorporate the dynam-
ics between elements within DevOps adoption (i.e., between prac-
tices, success factors, outcomes, benefits, stakeholders’ satisfaction, 
etc.). As further work, an in-depth analysis of  the links between the 
different elements and conditions of  the DevOps lifecycle is rec-
ommended.
 
Furthermore, since our article does not present a systematic litera-
ture review, this kind of  review is also a proposal for future research.

Our study’s results and the mentioned limitations enlighten future 
work since there is the need to carry out more studies (e.g., replica-
tion studies or focused studies (for instance, addressing success fac-
tors or barriers, and relating them to the adoption success)) aiming 
to continue developing the theoretical body because DevOps is still 
an understudied subject in the research literature.
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