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Useissa työympäristöissä päivittäinen työnteko perustuu erilaisten työvälineiden ja
järjestelmien käyttöön. Sovelluksia ja järjestelmiä kehitetään jatkuvasti muun muassa
käyttäjien muutospyyntöjen perusteella ja tietoturvasyistä. Jotta pystytään vastaamaan
suureen määrään ulkoisia ja sisäisiä muutostarpeita, järjestelmäkehityksen tueksi on
kehitetty erilaisia metodeja, kuten Agile ja DevOps. Metodit auttavat tiimejä
kehittämään ja implementoimaan muutoksia nopeasti ja joustavasti. Tutkimuksen
tarkoituksena on tutkia muutoksen hallinnan roolia jatkuvasti muuttuvassa
digitaalisessa ympäristössä, vastata kysymyksiin, kuten miten jatkuva muutos vaikuttaa
käyttäjiin ja miten organisaatiot pystyvät auttamaan työntekijöitään varautumaan
jatkuvaan muutokseen.
Työn teoreettisessa osuudessa tutustutaan ohjelmistokehityksen eri vaiheisiin ja
DevOpsin hyötyihin. Neljä muutoksen hallinnan teoriaa esitellään, ja käyttäjien
vastustusta järjestelmiä ja muutoksia kohtaan sekä muutosvalmiutta käsitellään
ohjelmistokehityksen näkökulmasta. Empiirisessä tutkimuksessa analysoidaan
vastauksia semistrukturoiduista haastatteluista ja vertaillaan tuloksia kerättyyn
teoriaan. Saadut tulokset tukevat aiempia tutkimuksia aiheesta sekä tuovat esiin
parhaita käytäntöjä, joita suositellaan käytettäväksi yrityksissä ja organisaatioissa.
Tutkimus osoittaa selkeästi, että yritysten tulisi tukea työntekijöitään jatkuvasti
muuttuvassa ympäristössä, jolloin he voisivat luottaa omiin taitoihinsa oppia uutta ja
epävarmuuden tunne pystyttäisiin minimoimaan. Muutoksen hallinnalla tulisi olla
suurempi rooli DevOpsissa ja ohjelmistokehityksessä yleisesti, jolloin voitaisiin
vähentää työntekijöiden stressiä, valmentaa työntekijöitä valmistautumaan muutoksiin
sekä lisätä työn tehokkuutta.
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Especially in the business environment, daily operations increasingly rely on different
types of software and systems. The network of different applications and tools is under
constant development to meet new change requests, regulation and security criteria. To
develop and build according to frequently changing requirements, methods such as
Agile and DevOps have been introduced to help teams to be more flexible and faster in
software development and deployment. The objective of the research is to study the
role of change management in constantly changing digital environment, how the
constant change affects users in the work environment and how organization can help
their employees to be ready for it.
The purpose of literature review is to gain understanding of past and current state of
software development, and what are the main benefits of DevOps. Change management
models are introduced and the concepts user resistance and change readiness are
analyzed in software development context. To support the literature review and gain
knowledge of the issues relating to change management and user resistance in software
development projects, semi-structured interviews were held. The data gathered from
literature and from interviews are compared and best practices to help employees to be
ready for constant change are found.
The research clearly indicates that there is a need to support employees in constantly
changing environment and to help them feel confident of their skills and minimize
uncertainty. Change management should have a bigger role in DevOps and software
development in order to reduce unnecessary stress, empower employees and increase
overall productivity.
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1

INTRODUCTION

The first chapter introduces motivation behind the study, background of the research and
research questions. Goals and objectives of the study are presented and research design how
the goals are reached are described. Research methodology and structure of the study are also
presented, and main theories and frameworks used are introduced. Furthermore, research
strategy of keywords and databases are shown in figure 1.

1.1

Background

Especially in the business environment, daily operations of employees revolve around
different systems and software, and businesses are increasingly relied on multiple different
and integrated software. Processes and tasks are operated on different platforms, systems and
cloud-based applications. This evolvement towards modern digitalization in businesses and
also increasingly in government institutions and organizations is connected to the shift in
software development that started already in the 1970s after the introduction of lean
manufacturing (Staats et al. 2011).

In March of 2018, the two Finnish government organizations Valtori, an information and
communication center, and civil registry center (Väestörekisterikeskus) announced that they
have started a Platform-as-a-Service (PaaS) project, where three nationwide services are
moved to a cloud-based platform. These three services of the platform Suomi.fi are data
warehouse, electronic identification, authentication and trust service, and service information
pool. The aim of the change into PaaS is to modernize the culture of civil registry center and
to start using the methodologies of agile development and DevOps. The project manager
informed that they want to be a trailblazer in developing a modern and comprehensive cloud
service and break the siloes between development and operations by using DevOps.
(Väestörekisterikeskus 2018)
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In addition to Finnish government’s organizations, multiple local and international
companies are moving towards agile software development and integrating DevOps culture
and model into their organizations (Ravichandran et al. 2016, p. 6). For example, technology
companies such as Google and Facebook have successfully adapted continuous integration
and deployment. Amazon is reported to deploy every 11,6 seconds changes and fixes to
production (Fitzgerald & Stol 2017). DevOps is offered as a solution for companies ranging
from size and industries and information technology (IT) companies are constantly hiring
more DevOps specialist. Agile software development and DevOps have been on the table of
software engineers for multiple years, but as it is gaining increasingly momentum in
researches (Dingsøyr et al. 2012; Gill et al. 2018) and larger companies, it is critical to
address the challenges concerning the user perspective and find solutions to ease the use of
constantly changing software.

The amount of different software and safety critical systems used in companies and
government institutions mean that there is an increased need for secure, version controlled
and updated software. To be able to provide safe systems for employees, customers and
citizens, frequent releases and updates are necessary. (Knight 2002; McLeod et al. 2011)
Agile software development and DevOps are answering to these needs by speeding up the
release frequency, automating processes and increasing the reliability of software and by
giving solutions and pushing culture shift that enable smooth and fast software development
processes (Lwakatare et al. 2016).

Even though the frequency of releases and changes made into software and applications
increase, it does not automatically mean that the users are ready for the changes. This study
will focus on the user perspective of DevOps and how to ensure the capabilities of users of a
software or application to adapt to a constantly changing digital work environment and
reduce the effects of user resistance. The study is based on action research strategy, where
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the motivation behind the research and research questions is based on individual’s experience
directly (Saunders et al. 2009, p.147).

Action research is based on an experience gathered while working for a service provider in
a software implementation project and later, in software development and version releases as
user support. While working with the users through the implementation and releases, the user
resistance was surprisingly high based on the feedback. It was clear that the level of resistance
was influenced by individual’s traits and demography, but also by the ease of use after the
changes and new features, and specially the uncertainty it brought to employees about their
job scope. The releases were only every second month, but after each release, there were
problems and defects that were not seen while testing and it affected the ease of the use. Also,
the changes were not being communicated to as well as possible, which led to unsatisfied
employees. Helping users through releases that were months apart led to think, how the users
can be prepared if the delivery is continuous.

1.2

Research questions and objectives

The purpose of the research is to study the role of change management in constantly changing
digital environment. The amount of changes and versions implemented in different systems
that support the daily operations of employees is increasing both due to safety measures
needed to secure data and ensure constant functionality, and adaptation of agile development,
DevOps methods and culture in organizations. The pace and frequency of the changes is
increasing but the readiness of employees is not yet at the same level. The goal of the study
is to find out how organizations are able to support their employees to decrease the resistance
for the changes and increase their readiness.
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The research questions supporting the study are


What is the current role of change management in DevOps?



How to adopt change management into DevOps?



How to ensure the capabilities of employees in deployment phase?

The research focuses on work environment and system and software change implementations
during post-implementation stage rather than changes in applications in personal phones and
computers. The research is limited to work environment because the use of application during
the free time is optional and can be avoided if necessary. On the contrary, software that is
used to support a part or the majority of employee’s tasks on is most of the time not optional,
and employees should be able to adapt the change immediately for not to decrease the
efficiency levels and their productivity. Changes in software in work environment can cause
stress and uncertainty for the employee that affects work life but also their free time (Ali et
al. 2016).

In order to research change management widely, the theory framework will also study change
management during project and in the initial implementation phase of a system or software.
Known models of change management are introduced to support the empirical part and the
most common challenges in every project are researched. The empirical part and interviews
will concentrate on post-implementation phase where DevOps and continuous delivery are
commonly used. In this study, the research of DevOps will not go largely into technical
details. The objective is to achieve an understanding of the topic and how it affects
organizations, developers and most importantly, the users, and how DevOps and change
management can be brought closer.
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1.3

Structure of the research and research methodology

The research has four main chapters, which have been described in the table 1 below. The
table is an input-output model, where each chapter’s input, output and the phases in between
are shortly described to show the flow of the study. The theoretical chapters include change
management, software development and DevOps. The fourth chapter describes the research
strategy and the answers gathered from the interviews, and finally the analysis combining the
theory and the qualitative study.

The purpose of the chapters two, three and four is to gain understanding of the topics by
studying multiple researches and to support the empirical part. The outputs of these chapters
are gathering a base knowledge of software engineering, studying how agile development
became popular worldwide and having a common understanding of DevOps as a culture shift
and method of software development. Furthermore, the objective is to achieve understanding
of basic change management models and analyze the main challenges in implementation
projects. In chapter five the focus is on the research strategy and the results of the interviews
with specialist.
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Table 1. Input-output model
Input

Phases

Output

Chapter 2:
Software
development

History and theory
of software
development

Gathering theory and
analyzing findings

Base knowledge of software
engineering to help
understand DevOps, why it is
important and how it evolved

Chapter 3:
DevOps

Basics of DevOps as
cultural change and
continuous delivery

Gathering theory and
analyzing findings

Common understanding of
DevOps as a culture shift and
the main subjects related to it
such as continuous delivery
and automation

Chapter 4:
Change
management

Theory of change
management and
most common tools,
user resistance and
change readiness

Gathering of the theory
and analyzing the
findings

Understanding change
management models and
challenges in implementation
of changes

Chapter 5:
Research study

Interviews of
specialist in change
management and
DevOps

Creating the questions
for semi-structured
interviews and
conducting the one-onone interviews

Views on the main challenges
in combining DevOps and
change management, and
possible proposals how to
improve the readiness of
employees in deployment

Research will be conducted as a qualitative study with an emphasis on the background
research of change management and DevOps. To gain knowledge of the topic, thorough
research has to be made on the different topics. Change management can be assessed from
multiple perspectives, which is why it is critical to limit the theory of change management.
The focus is on the most important topics relating software development and implementation
such as user resistance and change readiness, addition to few selected traditional change
management models.
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Background study of theories is important, as the role of change management in DevOps to
current knowledge is not yet as well researched compared to agile software development and
change management. After a base knowledge on the research topics has been gathered and
understanding on what has already been studied, the interviews with specialists in change
management and DevOps can be conducted. Before the interviews, a careful planning of
questions and structure of interview is made. The interviews are performed within a month,
in order to achieve similar answers while changes in the business environments cannot
largely occur.

Figure 1. Keywords utilized in literature review

17

For the background research, the main databases utilized in collecting the right and current
data from articles, studies and researches were Emerald Journals, SpringerLink Journals
including computer science and business, and Science Direct. In addition, other databases
and webpages with current topics were utilized to gather articles and books were loaned from
Helsinki City’s library. The goal was to find the most up to date articles by restricting the
search from 2010 to 2018, but keeping in mind that in some cases, the original research or
study was published in the 1970s or 1980s. For software engineering and DevOps, the
keywords for search was simply lean, agile, DevOps and continuous delivery. For change
management, the main keywords were the names of the different theories and models
presented, and in addition user resistance and change readiness. To understand the concept
of user resistance and change management in software implementation concept, the searches
were made for example as a combination of user resistance and software implementation,
and change management and software implementation, which are also seen in the figure 1.
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2

SOFTWARE DEVELOPMENT

Software engineering include four fundamental activities, software specification,
development, validation and evolution (Sommerville 2010, p. 9). In this paper, the focus is
on software development and models and methods that are supporting the development and
operations of software engineering. Multiple different models and methods have been
introduced during the past thirty years, but only few have been used widely. Because of the
amount of new models and methods, there is a lot of skepticism against new methods by
developers. (Abrahamsson et al. 2012) To understand current needs and state of software
development, it is important to understand where the change started.

2.1

Software development and the waterfall model

According to Royce (1970) software development has two main actions, analysis and coding.
These two steps are all that is needed to build a small end product, and for user, the main
activities of which they are glad and willing to pay for. Both of the steps are creative and
creating the value to the software. In simple implementation it is all that is required, but there
are multiple other steps in developing a quality software. In figure 2, the additional phases of
software development are included and shown by using waterfall model. The additional steps
are system and software requirements, program design, testing and operations.

The traces behind the separation of development and operation functions go back to system
engineering and one of the first published model of software development, the waterfall
model. Waterfall model is systematic approach to software development process, where each
step operates as its own, and until the step is fully completed, the project can move to the
next step. (Pressman 2009, p. 47) The model is plan-driven process, meaning that the
activities and schedule must be planned before starting the work (Sommerville 2010, p. 3031).
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Figure 2. Iterative steps of software development (Royce 1970)

The first step of waterfall model and software development is defining the requirements.
Requirements are specific descriptions of what a system or software should do or provide,
and the constraints of software operation. In the analysis phase, the requirements are
reviewed and validated in order to move on to the next phase of program design, where the
software is modelled based on the customer requirements and the relationships and software
components are identified. Coding and implementation of actual software is closely linked
to the design phase and it can be seen as one step. One of the final phases is testing, where it
is demonstrated that the software meets its requirements and possible defects can be
identified and fixed before releasing. The development of software continues throughout the
product life cycle in the operation phase. After an initial release, new errors may be revealed
or users may ask for new requirements and change request, which means that the software
has to be redeveloped. (Sommerville 2010, p. 83, 99, 119, 177 & 235).
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Waterfall method was one of the first models for software development process (Kazim
2017) but recently it has been criticized for its inflexibility and sequential flow of process.
Waterfall method is valid when one mistake in a version would have a large impact on
software or the system does not need reworking often. (Sasankar & Chavan 2011) Nowadays,
as there are continuous releases and bugs can be fixed quickly by reversing the affected
version or by making a corrective new release, waterfall methodology is not applicable
anymore. The releases are based more on the fundamentals of trial and error, which gives the
developers more freedom to innovate and develop. (Loukides 2012)

2.2

Lean

Lean principles date back more than 50 years ago to Toyota’s manufacturing plant, where
the Japanese car manufacturers were trying to achieve competitive advantage over the US
car manufacturer Henry Ford. Not being able to achieve benefits of economies of the scale
of their competitor, Toyota started to transform their production plant to lean by limiting their
inventory and nonutilized workers, and by getting rid of waste, meaning non-value adding
actions. The two main principles that lean is based on are Just-in-Time (JIT), a pull strategy,
where each step of production starts only when the previous step has been informed to be
ready, and automation, where routine operations of production are automatized, which
releases workforce to work on more valuable positions. (Staats et al. 2011; Middleton &
Joyce 2012) Lean has been utilized and modified to suit different industries and next the lean
principles and lean thinking will be introduced in different context such as product and
software development.

Basic concepts of lean can be narrowed down to five categories, value, value stream, pull,
perfection and flow (Staats et al. 2011). Value of product or service is defined by the
customer, and value stream mean all of the steps in a process that add value to end product
or service. Pull relates to the JIT methodology, where products are produced on demand and
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not to stock. Striving for perfection means that in lean thinking processes should be
continuously improved by reducing waste to pursue perfection. Lastly, flow indicates
planning the process so that the value flows without interruptions. (Womack 2002; Haque &
James-Moore 2004)

In lean thinking, value stream activities can be categorized into three groups, value adding
activities, required non-value adding activities, and non-value adding activities (Singh et al.
2011). Value stream mapping enables to classify the activities into these three groups and get
rid of the waste, meaning the nonvalue adding activities. It can be complicated to classify the
activities and identify the steps that are waste and can be eliminated. In software engineering
context, waste can be for example waiting, partially done work, defects, extra features or
processes and unused employee creativity. (Wang et al. 2012)

Differing from lean, lean development principles can be again grouped into five main
elements seen in figure 3. The elements are continuous improvement, people empowerment,
optimizing value stream, eliminating waste and creating value for the customer. These
elements resemble the five concepts mentioned before, but are modified to be more suitable
for development processes. As seen from the figure, all of the elements are interconnected
and the end goal can be seen as the creation of value for customer achieved by different steps.
(Ebert et al. 2012)
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Figure 3. Lean product development (Ebert et al. 2012)

Similarly, to lean development, lean software engineering and development has its own
principles (Claps et al. 2015). Lean principles of software engineering are categorized into
three groups, lean software development principles, principles of product development flow
and Kanban principles (Wang et al. 2012). Lean software development principles include
optimizing the whole, eliminating waste, building quality in, learning constantly, delivering
fast, engaging everyone and keeping getting better (Poppendieck & Cusumano 2012).
Principles of product development are use of economic view, manage queues, exploit
variability, reduce batch size, use fast feedback, decentralize control, apply work in progress
(WIP) constraints, and control flow under uncertainty. Kanban principles contain limiting
WIP, managing flow, making process policies explicit, visualizing the workflow and
improving collaboratively by using models and scientific method. (Wang et al. 2012)
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2.3

Agile software development

As businesses are working globally and in rapidly changing environment, there has been an
increasing need to answer to the changing economic conditions. Software is now embedded
in most of the business operations, which has increased the competition in innovation and
readiness of software. (Sommerville 2010, p. 57) The competition and constantly changing
environment has increased also the need for more flexible and non-traditional development
approaches (McLeod et al. 2011).

To respond to these changes in software development environment, in 2001, the “Manifesto
for Agile Software Development” was published. The manifesto has inspired developers,
organizations and companies now more than a decade and has established its place in
software development. The manifesto focuses on technical excellence of software developers
and simple designs that bring value to the customer at regular and frequent intervals.
(Denning 2015; Dingsøyr et al. 2012)

Agile software development is based on four principles of favors that serve as guidelines on
how to develop software in agile manner and with high quality. Agile development favors
individuals and interactions over processes and tools and working software over
comprehensive documentation. In addition, it favors customer collaboration over contract
negotiation, and responding to change over following the plan. (Denning 2015; Poppendieck
& Cusumano 2012; Sommerville 2010, p. 59)

Individuals and interaction over processes and tools is based on the move towards
collaborative development. Organizational functions or tools should not prevent
collaboration and agile software development requires breaking the barriers between
traditional siloes. Lean mentality of getting rid of waste plays also a part in agile
development. (Ebert et al. 2012) Working software is more important than documentation,
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and in agile, only the mandatory and necessary documentation should be done so that the
focus is on the development and bringing the customer value by minimizing the waste.
(Dingsøyr et al. 2012)

The customer value and the end product of software or service is created and shaped together
with the customer and stakeholders. Agile development values collaboration with
stakeholders, and it is why development should focus on working together with customers
and stakeholders for example by utilizing open application programming interface rather than
wasting time on contractual issues and negotiations. As agile development is an answer to
the constant need for software development by customer, competition and security issues,
the focus should be on responding to change rather than following the plan rigorously.
(Serrador & Pinto 2015) Adopting agile fundamentals mean that there is an acceptance of the
uncertainty of software development and the importance should be on creating (Dingsøyr et
al. 2012).

There are two most known agile development tools utilized. These tools are Extreme
Programming (XP) and Scrum. (Dikert et al. 2016) Extreme programming teams have three
specific processes that are collective coding, collective code ownership and continuous
integration. XP is based on these processes, where the team uses same language, models and
methods in developing software in order to have common understanding of the code. Every
member of the team may change the code and the responsibility is shared within the team.
Continuous integration is constant quality control by testing small parts of the code to gain
continuous feedback on progress. (Wood et al. 2013)

Scrum is a flexible development method, where only two steps of the development process
are fully defined, planning and closure. The software is developed in sprints by selforganizing teams, and during these sprints new requirements are not allowed to be
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introduced. New requirements can be added to product backlog, where they are prioritized
and specified, and then moved to the developers table, to the sprint backlog. (Vlaanderen et
al. 2011) The development process is iterative (figure 4) and each member of the team has
its own role. The process includes in addition to sprints, a kickoff meeting, sprint planning,
daily scrum and sprint review. (Cervone 2011)

Figure 4. Agile software development model (Ravichandran et al. 2016, p. 6)
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3

DEVOPS

DevOps is one of the main topics of the research. In this chapter, DevOps and its main
characteristics are defined. For the study, it is crucial that there is a basic understanding of
DevOps and continuous delivery, which is closely linked to DevOps and to the research
questions. In this chapter, there is also a comparison made between DevOps and continuous
delivery, and with lean and agile, which were introduced in the previous chapter. The
comparison is made to clarify the linkage between these topics and understand how software
engineering has developed to current state.

3.1

DevOps

DevOps is a combination of development and operations. It is a culture shift, where the
previously siloed functions now work together in order to achieve mutual goal faster and
without unnecessary mistakes or delays. This collaboration between development, quality
assurance and operations enable organizations to find solutions to problems efficiently and
minimize the cycle time. (Ebert et al. 2016; Gill et al. 2018) Bass et al. (2015, p. 3-6) define
DevOps as: “DevOps is a set of practices intended to reduce the time between committing a
change to a system and the change being placed into a normal production, while ensuring
high quality”. Main motivation behind DevOps is to reduce time to market of new features
with high quality and collaboration (Bass et al. 2015, p. 3-6).

While there is no explicit definition for DevOps, four common principles are agreed upon.
The four principles are culture, automation, measurement and sharing also known as CAMS.
(Perera et al. 2017) Culture means the change in organization, where the responsibility is
now shared between development and operations functions and teams. Fast delivery require
automation especially in build, deployment and testing stages of the software development,
and in order to reach high quality, goals and capabilities are measured. The fourth principle
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sharing means that in addition to sharing the responsibility, tools, infrastructure, knowledge
and especially celebration of successful releases are shared between every level of the
organization. (Fitzgerald & Stol 2017)

The shift in software engineering to agile development and increased usage of software as a
service (SaaS) applications are driving frequent and automated releases (Agarwal 2011),
which is in the core of DevOps. Frequent releases are a competitive advantage and
automation of deployment may reduce project development time, increase stability and
reduce the number of defects. (Banica et al. 2017) Additionally, the rapid pace of releases
enables real time feedback on the deployed feature from the end user. To be able to deploy
frequently, the need of collaboration between developers, testers, build and operations
personnel increases, and active communication and coordination of activities during the
software development life cycle is essential. (Lwakatare et al. 2016)

In order to achieve competitive frequency of releases, there are multiple steps of both
development and operations that should be automated. The focus of automation has been
mainly on testing and deploying. (Callanan & Spillane 2016) Especially cloud computing
has enabled the creation of different layers of environments, such as development and testing
environments to enable automation. These environments are made to resemble production
environment, which has been possible by utilizing deployment automation tools and
configuration management. Different environments for development and testing are used as
a backup but also as rapid manner to test code. (Lwakatare et al. 2016)

The key of successful DevOps is the collaboration between development of software and its
operational deployment. Compared to the waterfall method, where development was its own
process and operations were seen as a part of the maintenance, DevOps is bringing two
fundamentally separate functions together. The responsibility of the operational team is to
support the infrastructure performance and the development team to produce new software
features frequently, which together create the value for the end user. The ability to produce
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value efficiently is by combining these two responsibilities and increasing the sharing of
information between the teams. (Lwakatare et al. 2016; Ravichandran et al. 2016, p. 5-6)

DevOps integrates quality assurance, development and operations, and it is why when
defining DevOps, quality should be considered as well. Quality can be considered as the
quality of deployed change or quality of the delivery mechanism. Both imply that the change
must be reliable and available. To ensure that the change is high quality, an automated testing
can be used before it is deployed into production. (Bass 2017) Automation in build, test and
deploy phases in high quality need the support from different tools. Popular DevOps tools
that are supporting the majority of DevOps life cycle are Jenkins a continuous integration
server, Chef a framework for configuration management and Docker a container
virtualization approach. These tools are widely used. Open-source communities are sharing
their best practices and reusable artifacts to deploy in repositories such as GitHub, Chef
Supermarket and Docker Hub. (Wettinger et al. 2017)

DevOps is also defined as a culture shift and should be analyzed from organizational culture
point of view. Traditionally software development was done independently by developers,
and operations team was separated from development. (Ebert et al. 2016) Main
characteristics of DevOps culture are open communication, incentive and responsibility
alignment, respect and trust. Successful implementation of DevOps requires open
conversations within the team about requirements, schedules and resources, and active
discussion throughout the life cycle. The responsibility for the code is ultimately with the
person who has created it, but every success and failure are shared within the team.
Responsibility for the code should be seen as an honor and it should empower the developers.
Mutual respect and trust are key characteristics of the DevOps culture, but also vital part of
team work. Open conversation and objective feedback are important in innovating and
delivering value for the end users. (Walls 2013)
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3.2

Continuous delivery

The needs of users and customers, especially in fields related to cloud services, web and
mobile applications and internet of things (IoT), are constantly changing. This creates a need
for frequent releases, fast feedback loops, and reacting to constantly changing customer
requirements. To answer these needs, a technical solution to support agile software
development and DevOps was created. (Laukkanen et al. 2017) Continuous delivery (CD)
means software is continuously and automatically deployed to an environment such as
production environment with high quality. In addition, continuous delivery enables fast
releases, visibility and empowerment of stakeholders. The benefits and competitive
advantage are achievable through optimization, utilization and automatization of build,
deploy, test and release stages. The steps of continuous delivery are seen in the figure 5.
(Wettinger et al. 2017; Laukkanen et al. 2017; Dingsøyr & Lassenius 2016)

Figure 5. Steps of continuous delivery (AltexSoft 2017)
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Continuous delivery is often mixed with continuous deployment, which is an extension of
continuous delivery. Continuous deployment means that a change is automatically built,
tested and deployed into production environment and there are no separate decisions or
manual steps in the development process. (Laukkanen et al. 2017) Continuous deployment
means also that the software developed is always at a state, where it could be released for
end users (Fitzgerald & Stol 2017). Another related term to CD is continuous integration
(CI), which means that the integration of software is done at frequent pace and the
verification is automated (Dingsøyr & Lassenius 2016). Laukkanen et al. (2017) described
continuous integration as one step of continuous deployment and delivery. Figure 6 compares
the relationships between continuous integration, delivery and deployment.

Figure 6. Relationship between CI, CD and continuous deployment (Shahin et al. 2017)

The main benefits of moving applications to continuous delivery are the accelerated time to
market and improved productivity and efficiency. The release frequency has allowed to
develop the right product because of the fast user feedback loop and A/B testing. The
reliability of releases has improved due to continuous testing and smaller release batches.
These changes have improved product quality and customer satisfaction. There are also
challenges involved in continuous delivery, such as process and technical challenges relating
to change management, but the main challenge is often organizational. Frequent testing and
release require employees to collaborate constantly and across the divisions. This may be a
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challenge to employees especially for previously separated functions with own
responsibilities to operate towards a common goal as one. (Chen 2015; Chen 2017)

3.3

Main similarities in lean, agile, continuous delivery and DevOps

Lean, agile and DevOps are all interconnected to each other. Wang et al. (2012) argued that
especially between lean and agile, there are no meaningful distinction made in literature and
similarly Poppendieck & Cusumano (2012) stated that lean and agile are closely related.
Since the beginning, lean has had the emphasis on eliminating waste, focusing on creating
value for customer and having the benefits from iterative, flexible and light development
process, which are very similar to Scrum and XP, the agile tools of development.

In both, lean and agile, their first definition and in early adoption, one of the main
concentration was on the value that the customer receives. In agile manifesto, the focus was
on satisfying customer through quality software and in lean, two of the main principles are
value that customer perceives and the value stream. (Alahyari et al. 2017) Even though agile
manifesto does not reference lean, it has multiple similarities and lean thinking has provided
a context and tools for development of agile, such as Kanban and daily brief meetings
(Middleton & Joyce 2012).

One of the key principle that attach lean software development and DevOps together is
delivering fast. Frequent deployment has become popular especially in the software
development environment. To succeed in high quality continuous deployment, there should
be a flow in the development cycle. To achieve continuous flow, different departments of
company should be integrated and work together. This is also one of the lean software
principles and in the core of DevOps: engaging everyone, encouraging teamwork across the
functions and empowering people to make decisions at lower level of the organization.
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(Poppendieck & Cusumano 2012) Continuous improvement, also known in lean thinking as
Kaizen, is one of the key principles in agile, the agile tools XP and Scrum, and DevOps
(Fitzgerald & Stol 2017). The comparison between lean, agile, DevOps and continuous
delivery, is shown below in the table 2.

Table 2. Comparison of core similarities in Devops, Agile, Lean and Continuous delivery
based on literature review
Lean

Agile

DevOps

Continuous
delivery

Collaboration

Yes

Yes

Yes

Yes

Fast delivery

Yes

Yes

Yes

Yes

Quality

Yes

Yes

Yes

Eliminating “waste”

Yes

Continuous improvement

Yes

Yes

Yes

Yes
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4

CHANGE MANAGEMENT

Often in software development projects, the lead is in technology and change management
might be left secondary. It is not always the case, but especially in software implementation
projects, user resistance occurs if the organization does not have readiness for change.
Resistance is common in all kinds of changes, but in software implementations, it is critical
to manage the resistance or in worst case scenario, the software would not be utilized.
Relating term to user resistance is the change readiness that will be introduced in this chapter.
Moreover, four basic change management concepts, which are all people oriented and tackle
the resistance and change readiness, are introduced.

4.1

User resistance

One of the main challenges in implementing a new software or features is the resistance to
change. Kim & Lee (2016) defined resistance to change as “any conduct in line with
attempting to maintain the status quo and as persistence in avoiding change” (2016). People
often prefer a stable environment and are not able to work properly if the environment is
constantly changing. Changes are disrupting routine and habitual behavior, which create
uncertainty and may lead to resistance. Most people are resistant to change on some level,
but it is highly influenced by individual’s interests, tolerance and experience. (Hon et al.
2014) In information system context, resistance is researched as term of user resistance,
which can be an individual user or user group, who are resistant before, during or after a
software project. Software projects can have also resistant stakeholders, who may contribute
to resistance. (Vrhovec et al. 2015) Ali et al. (2016) defined user resistance in their research
as “a reaction to present on-going situations, perceived as a negative or stressful feeling”.

User resistance can be categorized into three categories, shown in table 3, system, people and
interaction oriented resistance (Markus 1983). System oriented resistance include the
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usability of the system, meaning the ease of use and the user interface (Kim & Lee 2016). It
is important that the system is fast, does not crash, and is reliable in critical situations. The
system should improve task performance that was intended by the change and improve
decision quality. Especially while implementing a totally new software or releasing multiple
changes to the software, it is important that new features are easy to learn. If the system is
unfriendly, difficult to use or not reliable, users will not use it or at least be highly resistant
of starting to use it. (Ali et al. 2016)

People oriented resistance occurs due to internal and external factors of a user. Users may
be resistant due to his or her background, traits, attitudes and experiences. (Li et al. 2016)
Individual’s expectancies and IT skills, personality traits and demographic variables, such as
age and education, also influence the level of resistance. In some situations, resistance may
be higher in a group setting, or in cases where the job content of an employee changes due
to a new system. (Klaus & Blanton 2010)

The third orientation is interaction, when users resist new system if they believe that it will
change the power dynamics of an organization or their social or job structure (Dickson &
Simmons 1970). Also, changes due to a new technology in resources such as departmental
budgets, staff, equipment, authority, role or salary, lead to uncertainty and resistance. One of
the reasons to interaction oriented resistance is reduced autonomy of employee, which may
leave user feeling as they have lost their power. (Jiang et al. 2000) In addition, the culture of
a workplace and the fit of the technology compared to the organization influence the level of
resistance (Ali et al. 2016).
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Table 3. Three perspectives of resistance in information systems (Ali et al. 2016)
Areas

Reasons

System oriented








User interface, ease of use
Reliability and data quality
Ease of learning
Improved task performance and decision quality
User involvement
Experience based perception

People oriented










Background, traits, attitudes and experiences
Internal and external influences
Expectancies and cynicism
Individual vs. group level resistance
IT skills
Changes in job content
Personality and demographic factors
Training programs

Interaction oriented



Perceived social loss caused by interaction between
people and technology
Less autonomy
Lack of organizational fit
Psychological contract and new technology
Social influence
Uncertainty







Researchers show that user resistance may have a large impact on business. Impacts can be
financial, for example increased budget of a project due to delays in implementation or
impact such as underutilization of a system, where the investment will not have paid off.
(Haddara & Moen 2017) In some cases user resistance may lead to decreased productivity or
completely failed software implementation project. In severe situations users have refused to
use the new system or it had to be redeveloped entirely. As consequences may be critical for
businesses, it is extremely important to acknowledge the resistance and manage it through
project. (Ali et al. 2016)
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Lapointe and Rivard developed a process model for resistance for information technology
context, showcasing the initial conditions and factors of resistance, modes of resistance and
the consequences and triggers (Selander & Henfridsson 2012). The process showed in the
figure 7, explains that the resistance is due to the interaction between the initial conditions
such as work routines and power relationships within the organization, and the system itself.
Resistance may be shown due to specific features of system, depending how it fits in
individual’s job and if it improves the task performance of an employee or not. Based on
these two factors, user makes assessments if change and the consequences of the change are
threatening. If it is perceived as threatening, user may show apathy towards the change, or
active, passive or aggressive resistance, such as refusing to use, complaining or rebelling.
Resistance may lead to different consequences and triggers that may then change the initial
conditions or resistance to objects. (Lapointe and Rivard 2005)

Figure 7. Process model of resistance towards IT (Lapointe & Rivard 2005; Selander &
Henfridsson 2012)

To minimize resistance due to factors related to system, Ali et al. (2016) suggest that users
should be more involved in the project, and especially in the design phase, in order to evaluate
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the usability in early stages. To eliminate or reduce the people oriented resistance, clear and
explicit communication in assumptions, beliefs, definitions and expectations is required.
Background of users, especially age and education level, and degree of the expected use of
IT, should be all considered in the communication and the language used as these factors are
argued to be directly correlated to the response of new technology. Resistance is often not
about the change as such, but about the uncertainty of job or feeling of incompetence.

Management can help to reduce resistance by introducing incentives for the use of the system
or role modifications and job reassignments. Job descriptions can be clarified to support the
increased responsibility that a new system may bring or give job counseling opportunities to
those who need help in adjusting into their new roles. (Shang 2012) For managers, it is
important to show their sympathy towards the users and employees and ask for feedback and
receive complaints. Open communication between the users and developers and between
employees and managers, leads to a trusting environment, where the uncertainty can be
reduced and thus the resistance. (Jiang et al. 2000)

4.2

Change readiness

Main reason for resistance is that people are not ready for the change. Change readiness
emphasizes on changing individual cognitions by generating awareness of the change needed
in organization or environment and supporting the ability of an individual to change. (Jones
et al. 2005) Change readiness may be understood as a ready software that is tested and ready
to be deployed and is communicated throughout the organization, but it also indicates
individual’s level of tolerance and approval towards the change. Change readiness depend
on employee preparedness to change internally and be prepared to changes within the
organization. (Walinga 2008)
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Armenakis & Fredenberger (1997) divided the aspects affecting the readiness into four key
components. The factors are related to both the individual aspects of the change and the
organizational readiness. First aspect is the employees’ confidence in the change agents and
their skills to manage the change and the second is that employees believe that the change is
necessary. Third aspect is that there is a shared understanding of the urgency of change and
it is required to be implemented for example due to financial conditions. Last aspect is the
confidence and the feeling that employees are themselves able and have the skills to
implement the change.

In addition to the individual perspective on readiness and one’s confidence in their abilities,
change readiness can be looked similarly from the perspective of the organization. Does an
organization have the ability to manage or implement the change and does it have actual
readiness for change? Often in change readiness literature, there is no distinction made
between an individual and organization, but factors influencing the change readiness can be
divided roughly into these two (table 4). (Vakola 2014) Factors related to the organization
include job demands, management and support. Individual factors on the other hand are more
personal motivation related, such as adaptability of the employee, personality, support from
managers and general work related attitude. (Shah et al. 2017)
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Table 4. Examples of employee readiness factors (Shah et al. 2017)
Workplace factors










Active and passive job
Communication
Management and leadership
Job demands
Social support
Organizational culture and commitment
Perceived organizational support
Justice

Individual factors













Adaptability
Autonomy
Beliefs
Demography
General and job related attitude
Job satisfaction
Participation
Trust
Personality
Team work
Supervisory support

The reason behind the connectedness of organizational and individual aspects of readiness
may be due to the fact that organizational changes depend on the individuals carrying out the
change. This means that any change in processes or structures within the company can be
perceived as a change in beliefs, interpretative schemes and behaviors of employees. (George
& Jones 2001) Individual’s beliefs and attitudes can be seen as filters through which
employees look at the change and decide if the change is needed and if the company has the
ability to implement the change (Vakola 2014). Managing the change of individuals is
challenging, because the beliefs and behaviors are reflections and combinations of
individual’s history and psychological, emotional and biological factors. The feeling of
uncertainty or the instability of the environment can be managed if individuals have the
ability to understand the change, tolerate lack of control during the change, and resolve the
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barriers or challenges the change may bring in between the employees and their goals.
(Walinga 2008)

Often the traditional change management of information system implementation does not
cover the perspective of individual’s readiness. Shang (2012) argued that the success factors
of change management such as top management support, user involvement, communication
and training are important in change management, but does not address the challenges related
to user resistance and change readiness. If managers are able to understand thoroughly the
reasons behind the resistance, it may lead to a better managed implementation.

Armeniakis & Fredenberger (1997) proposed that readiness practices include both assessing
and creating the readiness. Assessment of readiness could be conducted by surveys and
creating a road map for the change that can be communicated throughout the organization or
by observing the employees in meetings and individually. These methods are time consuming
but may bring valid and rich data for the managers. In order to create readiness, three
strategies were suggested. First was to use persuasive communication methods to ensure
employees that the change is needed, secondly to have the employees actively participate in
the change to acquire the skills needed and the confidence in their and the organization’s
readiness and lastly to use external sources of information to improve believability of
readiness.

Rafferty et al. (2013) found similar aspects supporting change readiness of individuals,
groups and organizations. At individual level, the most important factors for managing the
change and for employees to have a positive mindset towards the change, were traditional
change management processes such as communication, participation and leadership. For
individuals, their personal traits and beliefs also highly affect their readiness, which is why
managers should be aware of the traits in order to support individually their employees. For
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group level, traits that support the development of positive beliefs were psychological safety,
respect and trust within the group and positive change climate enhanced employees’ positive
feelings. It is managers’ responsibility to create and support a trusting environment within
the team by enhancing open communication and by proactive team building. At
organizational level, good working environment is achieved with policies and processes that
support the employees throughout the change and help with their concern towards the change.

In one of the most recent studies on the topic, Coeurderoy et al. (2014) argued that end-users
of a software have the decision to either adopt the change or resist, and there are four ways
to influence the speed of change adoption. The four dimensions are perceived attributes of
change meaning the effort expectancy, facilitating conditions such as training and support,
social influence from peers and managers and individual characteristics. These four
dimensions are similar to one of the main change management models, Unified Theory of
Acceptance and Use of Technology (UTAUT). The model has the same dimensions, only it
does not take the individual characteristics into account. Based on their study, results showed
that the main activities that may affect the speed of adoption of change and the readiness are
communication of the benefits of the change in the earliest stage possible, managerial support
by utilizing widely used communication channels, locating enough resources to support the
users and training, and lastly managers should build self-efficacy of the employees so that
they feel skilled to operate the new system. Social influence, participating users and
individual characteristics were also seen as important factors but does not affect the speed of
adoption as much as these three actions.

4.3

Change management models

In continuously evolving and highly competitive environment, it is important that
organizations have the ability to adopt changes quickly. For a successful company, it is not
enough to react to change, but managers should anticipate or be the creator of change. (Sauser
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& Sauser 2002) Organizational, process or small changes are all conducted by the employees,
which is why it is important to concentrate on the human perspective of change management
(George & Jones 2001). Next, highly used tools especially supporting the readiness of
employees during and after a change processes are presented.

4.3.1 Lewin’s three stages of change
According to Lewin’s three stages of change, change process has an initial state, actions that
will lead to the wanted state, and the end, an evolved state (Lewin 1947). These steps are also
described as unfreezing, changing and refreezing (figure 8). Lewin’s three step model is seen
as the classic approach of managing change, while it is often criticized for over simplifying
change management. (Cummings et al. 2016) Criticism is also focused on the assumption of
an end state, which researcher have pointed out, of not suiting modern environment of
constant change (Sauser & Sauser 2002). Despite the criticism, Lewin’s change management
model has been widely used and smaller tasks are included in each step to ensure the change
success. (Cummings et al. 2016)

Figure 8. Lewin’s three stage of change (Cummings et al. 2016)

For employees, the three stages of Lewin’s model are steps they have to go through in order
to modify their behavior in performing tasks. One definition that is presented by Cummings
et al. (2016), is the three stages unfreezing the old behavior, moving to a new behavior and
refreezing it. Armenakis & Fredenberger (1997) defined similarly the steps starting with the
initial thought of an idea and change, then employees temporarily change their way of
working by adopting the change, until the ways become routine and permanent (1997). Lewin
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also argued that there are two forces within an organization, one driving the change and one
resisting the change. In order to succeed in managing the change, he presented that either
change managers should decrease the forces driving the resistance or increase the forces
driving the change. (Nudurupati & Bitici 2005)

4.3.2 Kotter’s dual operating system
Kotter, a professor, writer and CEO of Kotter International, developed a dual operating
system through which companies may seize opportunities and dodge threats by managing
change and people behind the change. Dual operating strategy has two sides, a management
driven hierarchy on one and strategy acceleration network on the other. In addition, the model
follows five principles and utilizes eight accelerators. As Kotter (2014) described, “in a truly
reliable, efficient, agile and fast enterprise, the network meshes with the more traditional
structure”, meaning that a successful change needs both sides and perspectives, hierarchy
and entrepreneurial network. (Kotter 2014)

First of the five basic principles is that there are multiple employees driving the change and
not the few appointed to manage it. Especially in agile development, decision making and
implementation is fast, and if the key personnel are not involved, it may lead to conflicts and
add needed resources. Second principle is to have a “get-to” mindset and not a “have-to”. If
employees are given or feel like they have a choice, they are more willing to pursue and adapt
to the change. Similarly, the third principle suggest that if the wanted change is
communicated in a genuine way, where employees feel like they are contributing to a bigger
cause or bettering the future of organization or community, they are more willing to the
change. Kotter also emphasized on leadership, communicating vision, seeing opportunities
and being agile, innovative and passionate. It is also important to be inspired by action and
celebrate successes, in addition to the traditional project management steps such as budget
reviews. (Kotter 2014; Leavy 2014) Last principle is not to separate the two views of network
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and hierarchy but to focus on bringing the best practices from both sides and operating
together simultaneously (Denning 2014).

Figure 9. Eight accelerators (Appelbaum et al. 2012)

The eight accelerators (figure 9) were developed to support the strategy acceleration network.
First organizations should start with creating a sense of urgency in order to heighten the
awareness of the opportunity starting from managers and increase the excitement to attract
employees to participate in the change process. After employees are interested in the change,
a core coalition should be built with the key employees with ranging skill sets to commit to
the change. Then a strategic vision and change initiatives should be designed and
communicated throughout the organization to get everyone on board and to be convinced
that the change is necessary. Before the change may start, possible barriers should be tackled.
It is important also during the project, that all possible human or technical problems are fixed
as they rise. Change implementations are long and the initial excitement does not last long,
which is why it is important to motivate the employees and managers by celebrating small
wins of reaching milestones. Motivation is important factor in sustaining the acceleration. If
the momentum declines, the cultural and political resistance may rise. The urgency should
be kept going until the change becomes new normal and the change is institutionalized.
(Kotter 2012; Hackman 2017; Appelbaum et al. 2012)
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Kotter’s goal is to prepare organization to face the constantly changing environment. The
first few stages are what startups often utilize in their change management, the excitement
and momentum for change motivates employees all around the organization. Also, it sets
foundation for the change by actually designing the vision and communicating it. The
accelerators are not the same as steps often used in change management models. Accelerators
are concurrent and driven by multiple people throughout the organization, and most suitable
in flexible and agile networks rather than traditional hierarchy. (Kotter 2012)

4.3.3 Nudge theory
Nudge theory was introduced by Thaler and Sunstein in their book published in 2008. The
theory is based on behavioral science and economics and political theory, where the focus is
on altering individual’s behavior not by forbidding any choices but by encouraging and
making the wanted choice easy to choose. An example they give in their book of nudge theory
is to put healthy foods such as fruits at eye level and places easy to grab to attract more
attention. The theory behind the example sets up a choice architecture that relies on human’s
natural instinct to pay attention to what they have close to them. (Gregor & Brian 2016)
Choice architecture is the combination of information and physical structure, which may lead
to certain choices and behavior (Lehner et al. 2016). The theory is highly used by government
and companies for example to guide people to healthier lifestyles by taxing unhealthy foods
or giving free gym memberships to company’s employees (Lunt & Staves 2011).

According to Kahneman (2003), human behavior can be divided into two systems, fast,
automatic and intuitive, and slow, deliberate and conscious. The first system relates to the
automatic and routine behavior such as showering and riding bike. The second system
include decisions that people make deliberately and use mental effort to make them. Routine
behavior is often automatic and intuitive, which is why giving information to people is not
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enough. To correct human behavior, nudge theory aims to change the bias and behavior by
using nudge principles to make a choice more salient and intuitive. (Lehner et al. 2016)

Nudge utilizes four types of tools. First is simplification and framing of information, which
means that the information given to an employee or customer is delivered in a simple and
straightforward manner by using pictures or descriptive words. Other way of framing
information is utilizing feedback to motivate people for example by showing how an
individual is reaching his saving goals. Second tool is making changes in physical
environment, where the most important factors are the placement and size of products. For
example, it is researched that the size of a plate highly influences the amount individual takes
food and eats. (Lehner et al. 2016) Third is changing the default policies. As an example,
companies may change the default settings of printing on two sides rather than one, which
will automatically change employees’ behavior without changing their actual tasks. The last
one is to use social norms to change one’s behavior by motivating people to take example
from each other and making it an easy and socially approved choice (Vlaev et al. 2016).

Sustain and Thaler defined nudges as positive, voluntary, avoidable, passive and low cost. In
other words, nudges should be utilized to change behavior in a positive and morale manner
and not forcing a change in people. It is not always the case, and nudging has been criticized
for being used as marketing trick to companies to gain larger profits, by attracting people to
make choices that are not benefiting them. (French 2011) In change management context,
nudge itself is not a tool for analyzing, deploying or managing change but it can be utilized
to support other tools and help the readiness of employees and help the change succeed.
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4.3.4 ADKAR model
ADKAR model was developed by Jeffery Hiatt, the founder of Prosci, a change management
firm (Kliewe et al. 2013). The model is used to plan change management activities,
diagnosing possible gaps for example in skills of individuals, supporting managers, and
developing corrective actions especially in projects, but also in organizational changes.
(Parker et al. 2013) ADKAR is an acronym from the words awareness, desire, knowledge,
ability and reinforcement. These are also the steps of the change management model, in
addition to the change project phases. (Karambelkar & Bhattacharya 2017) Figure 10 shows
the steps of the model from both people’s side of change and from the project perspective.
The steps of people’s side of change management is the top layer and the actual change
project steps are at the bottom. (Prosci 2018)

Figure 10. ADKAR model’s steps (Prosci 2018)

Prosci’s model argue that a successful change implementation needs individuals to be aware
of the need behind the change, and they need to have a desire to participate and support the
change. Employees must also have knowledge on how to implement the change, skills to
adopt to change and lastly, reinforcement to sustain and institutionalize the change. (Parker
et al. 2013) The project steps start with identifying the business need and designing. The last
two phases are implementation and post-implementation phases. The two perspectives have
to be connected and the steps must occur in sequence. (Kliewe et al. 2013) Even though the
model shows people perspective, it is criticized to focus more on process than on people and
fails to integrate the complexity of projects into the change management model (Hornstein
2015).
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4.4

Change management in software development

Change management in software engineering context can be divided roughly to software
development and post-implementation phases, and change can be perceived from the
engineering point of view or the organizational point of view, which takes the practices and
people into consideration. From the engineering perspective, changes can be analyzed by
understanding, predicting and quantifying the impact of the modified code to the entire
software, or by analyzing the impact of software and user behavior by using models and
methods, for example Unified Modeling Language (UML) diagrams. (Comuzzi & Parhizkar
2017) The stakeholders and organization perspective include the users of software, managers
and others that are supporting the change and implementation (Hughes et al. 2016).

According to Drury-Grogan’s (2014) study “large IT projects tend to run 45% over budget,
7% over time and deliver 56% less value than predicted”. There are multiple researches made
of the reasons behind IT project failures. One of the major challenges is that change
management and project management are often seen as separate functions and not embedded
together. Neither of the major project management guides such as The Software Engineering
Body of Knowledge (SWEBOK) and the Project Management Body of Knowledge
(PMBOK) are acknowledging the role of change management in software projects. Similarly,
the one of the used software engineering models waterfall, does not have change management
embedded. (Hoda & Murugesan 2016)

Hughes et al. (2016) suggested four main reasons for information system project failure that
may rise post-implementation that are correspondence, interaction, process and expectation
failures. Correspondence failure means that the implemented system did not meet its goals
and interaction failure entail that the systems’ benefits did not realize, and stakeholders did
not adopt the system. Process failure on the other hand mean that the system either was not
delivered or it did not meet its criteria and expectation failure happens if system did not meet
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the needs or expectations. In addition to the inner organizational reasons, Mohan et al. (2008)
argued that the reason of failed software projects is the amount and constantly changing
customer requirements.

Rodríguez et al. (2017) found that one of the major challenges relating to continuous
deployment is the unwillingness of users to receive continuous product updates. The change
towards continuous delivery is not only cultural shift within organization but also a change
in customer’s behavior. (2017) Often the poor quality of releases is the reason behind the
unwillingness to accept new features (Agarwal 2011), but also security concerns are
increasing the resistance (Rodríguez et al. 2017). In addition, continuous changes may
demand end-users constantly learn new habits while using a product (Zada & Chopella 2012).
In order to have a successful information system project and enable human resistance, it is
critical to have collaboration and continuous change management (Dwivedi et al. 2015).

Fitzgerald & Stol (2017) studied the shift towards continuous software engineering,
especially the role of continuous activities relating to business, development and operations,
and innovation. Emergence of continuous term can be seen to be linked to lean thinking and
agile manifesto, where the frequency of deployment and continuous improvement are
important drivers. Researchers found challenges relating the continuous agenda, for example
continuous deployment and delivery to the organization has to be supported by the tools
utilized in the company and there has to be organization-wide support to make the change
towards continuous. There also must be understanding of the customer needs and if they are
ready for the continuous changes made in their products.

Wagner & Piccoli (2007) argue in their research that especially in large-scale software design
and implementation projects, true participation of employees is difficult to achieve. It is
indicated that employees are more concentrated on their immediate responsibilities, and
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actual understanding and engagement of change only starts when the system goes live and
their responsibilities change. Jones et al. (2005) pointed out that users and managers may
remain resistant throughout a system implementation project even if the technical barriers
would disappear. Change readiness is not only decreased by getting users involved, but it
needs a larger change in organization’s culture and conditions to embrace change.

According to Levasseur (2010), there are five main concepts that should be taken into
consideration in change management. The first is that the implementation of change
management begins when the project starts. If the development team work independently and
the implementation strategy is made separately, it is extremely hard to convince the end users
and the individuals of the organization who are affected by the change and other stakeholders
that the change is a positive improvement. The second and third concepts are that all
stakeholders should work together and there should be continuous two-way communication.
People often are more supportive of projects and changes that they have helped to create,
which is why it is important to involve all stakeholders in changes and releases and have
open communication in order to reduce resistance. Honest communication eliminates the
surprise element, both sides are engaged, and attention is paid to their concerns and possibly
acted on. Fourth concept is that project managers should first share tasks with volunteers,
and if there are no volunteers to do follow up tasks. Only then assign it between team and
lastly, the key for successful project is collaboration.

The previously presented change management tools are all concentrating on the human
perspective of change. Especially Kotter’s dual operating system and Nudge theory are
focusing on preparing employees psychologically, and Lewin’s three stages of change and
ADKAR are bringing individual’s perspective next to project phases and management. To
understand how the tools are helping change management in software development context,
especially from the user resistance and change readiness perspective, a concluding table 5 is
presented below.
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Table 5. Comparison of change management tools to decrease user resistance and increase
change readiness
User resistance

Change readiness

Lewin’s three
stages of change

Unfreeze stage help employees
understand the current problems,
reasons why the change is required
and how it will affect their job

The tool itself does not help the
readiness, but during the change
phase, other tools may be utilized to
create readiness

Kotter’s dual
operating system

Creating sense urgency and
convincing employees that change
is necessary help understand reason
behind change and accept it

Kotter’s other steps are helping the
employees to get ready by involving,
attaching change to company’s vision,
motivating through wins and keeping
momentum throughout the change

Nudge theory

By giving a choice for employees,
they may feel more acceptant
towards a change

The theory is based on creating
readiness for change by influencing
the intuitive part of human behavior,
meaning the change does not feel
overwhelming if it is automatic

ADKAR model

ADKAR (awareness phase) help
employees to understand the
reasons to change and possibly be
more open for the change

By common change management
activities such as user involvement
and teaching, the model pursues to
increase the readiness
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5

RESEARCH STUDY

In the fifth chapter the methodology of research will be described on more detailed level. The
methodology of research will address how the research topic was in developed in the first
place and what are the main research methodologies used in the study. Next, there will be an
introduction of the interviewees interviewed and the companies they represent for the
research. Lastly, the actual data analysis of the interviews and the results are opened within
themes concerning the research questions.

5.1

Methodology of research

The research started as an action research, because the reason behind the research and
research questions was based on individual experience over a nine-month period of observing
and testing different communication strategies during initial implementation and postimplementation releases. Action research strategy is by definition based on the involvement
of the researcher over a long period of time. This research strategy also includes iterative
cycles of diagnosing, planning, taking actions and evaluating. (Warden et al. 2012) Action
research is a research strategy first introduced by Lewin (Saunders et al. 2009, p. 147), who
was also the founder of the change management tool Lewin’s three stage model for change
introduced in chapter 4 (Lewin 1947).

After the initial phase of the research by observing and testing, the research was conducted
as a deductive research. A deductive research moves from the theory to data, which will
support the conclusions of the research (Saunders et al. 2009, p. 127, 159). This research
starts with a wide theoretical review of key topics relating to the research question. Main
change management frameworks utilized in managing user resistance and change readiness
in software development are presented and analyzed. Theoretical part of the research will
help in understanding the research topics and later on, the qualitative data gathered will be
compared against the theoretical frameworks from previous researches.
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Qualitative research methods such as observation, questionnaires, documents and interviews
were originally developed to support the studies of social and cultural phenomena (Myers
1997). Qualitative research is useful especially in studies that aim to deepen the knowledge
of certain topic or phenomena (Alahyari et al. 2017). This study will be conducted as a
qualitative research as the objectives of the study is to broaden the knowledge in the specific
topic by researching the theory and frameworks and by conducting interviews of specialist
of the topic. The goal of the interviews is to verify that the topic of the research is relevant,
to confirm it should be researched more in the future and to aim to support the theory in
answering to the research questions. Data gathering in this study will be made by semistructured interviews, where the questions and themes will vary depending on the academic
or professional specialty of the interviewee.

Semi-structured interviews are a popular qualitative research method due to its flexibility and
versatility. Semi-structured interviews can be structured depending on the study’s objective
or the research questions. The main benefits of the method are that it enables reciprocity
between the two parties and is seen as an easy method to collect data. (Kallio et al. 2016) The
semi-structured in-depth interviews can vary from thirty minutes to several hours, and the
interviewee can be either an individual or a group. The questions are predetermined but
during the interview, the conversation can vary, and the interviewer can ask follow-up
questions that are not planned and are not similar in each interview. (DiCicco‐Bloom &
Crabtree 2006) Semi-structured interviews can be also planned around themes and key topics,
but they may vary for each interview (Saunders et al. 2009, p. 320).

5.2

Data collection

The qualitative data for the research was gathered by interviewing six specialists on change
management, software implementation and DevOps or Agile methods. After few interviews,
the answers started to repeat themselves, and the number of interviewees were limited to six
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because it was clear that there were no new findings to be gathered from the interviews. The
semi-structured interviews were divided in themes based on the interviewees specialties and
were conducted either face-to-face or via skype for business. The questions showed in
appendix 1 worked as a base and structure for the thirty minute interviews, but the
conversation in each interview did live depending on the focus of the specialist. More detailed
time and manner of the interviewees are described in appendix 2. In table 6, the job title,
company and years of experience in the field of interviewee are showed.

Table 6. Interviewees
Job title

Company description

Years of experience

Senior Manager

Company A: Consulting firm

8 years in change
management

Consultant/Doctoral student

Company A: Consulting
firm/University

6 years in change
management
5 years in software
development project

Product owner

Company B: Service provider

1,5 years in software
development project

Process manager

Company B: Service provider

15 years in project
management, 5 years in
change management

DevOps team lead

Company B: Service provider

6 years in IT processes, 4
months implementing
DevOps

IT architect

Company C: Logistics company

17 years in Agile and ~1
year of DevOps

Company A is a multinational consulting company that works in various fields such as
technology and supply chain management. The company has around one hundred consultants
working in Finland in addition to circa 300 hundred risk, audit and legal experts. The
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company has one of the best specialists in change management with long history of various
projects for different fields and strong knowledge in analytics and DevOps.

Company B is service provider operating in Finland and neighboring countries. Company is
known from its large investments to digitalization and from being one of the first large
companies in Finland to adopt widely scaled agile framework. The interviewees from the
company were part of a software implementation project for two years which has now been
in production for one year. The specialists have wide knowledge in project and change
management and in adopting agile and DevOps culture in their daily operations.

Company C is a logistics service company operating in 10 countries in Europe, in Russia and
in the United States. Their main business function in logistics services but are also widening
their offering into services that can be operated parallel of logistics. The company was one
of the first companies in Finland to embrace the Agile Manifesto right after it was published
in 2001. Company C’s three individual functions has already adopted the DevOps culture
during the past years, why they have now decided to adopt the culture in organization wide.
The company has been previously and is nowadays one of the biggest companies in Finland
that is courageously experimenting and adopting new technologies, models and methods.

5.3

Data analysis and results

The next chapters will open and conclude the conducted interviews. The aim is to divide the
answers under themes that will help in answering to the research questions of the study. Each
interview was conducted similarly as semi-structured interviews with focus on conversation
and giving the interviewee a chance to give their personal opinion on the research topics.
Even though the interviews were kept short, each interviewee gave wide answers covering
multiple topics. The four themes are change management tools and methods, main challenges
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in change readiness and reasons behind user resistance, main challenges and benefits of
DevOps and lastly, how to endure readiness of employees in a constantly changing digital
environment.

5.3.1 Change management tools and methods
Tools utilized in company A according to a senior manager are developed basing initially on
Kotter’s eight accelerators for change management. There are few company’s own tools and
methods, but the focus is on making the tool work for the client and their change needs. Term
utilized in these cases is change by design, where the change management plan is made
always based on the needs of organization and service design frameworks supporting the
planning. The tools utilized in company A have similarities to the traditional change
management planning such as different analysis on impact and stakeholders and making
communication and training plans. The most important thing in planning change
management is to base it on the vision of the change, so that the change is clear to everyone
and can be communicated simply and consistently throughout the project.

Consultant and doctoral student of the change management from company A is developing
own tool for doctoral research, which is highly influenced by past experiences in agile
software development. In the consultant’s change management structure, the focus is on
micro and macro stages and helping the individual through change by understanding the
change from different perspectives. In the research, the key is also to find ways to balance
change management in between macro and micro stages. The goal of the structure is to help
individuals to endure uncertainty and support the organization to be ready for changes.

On the implementation project and post-implementation environment, company B did not
specifically utilize one tool for ensuring the change readiness. But similarities on the project
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were seen with the ADKAR model and the Kotter’s eight accelerators. Both models
emphasize on awareness of the change in the correspondent network of employees, and that
stakeholders are aware of the change’s vision and desire behind it. In addition, the key
strategies are getting employees excited about the change by communicating through
different channels and ensuring the ability of users to know how to actually use and benefit
from the software after implementation, and additionally train them, if necessary, before each
post-implementation releases. The main concentration was on the awareness, and giving the
help needed by training, producing guides and giving customer support individually and for
groups.

5.3.2 Main challenges in change readiness and reasons behind user resistance
Consultant and doctoral student from company A pointed out that each change brings along
uncertainty of individual’s position, job structure or even a fear of losing the job. Also, a
factor for resistance is that an employee must learn something new, which may lead employee
to feel unqualified or uncertain of his or her skills and feeling lack of confidence. The amount
of uncertainty or level of readiness for change is always different with each individual, and
thus important factor to manage.

Challenges in any type of change according to senior manager from company A are to
identify the resistant employees to the change. Each change has similar portion of resistant
and driving persons and a vast majority that does not have an opinion on the either side. The
amount follows the normal distribution, where the resistant group is around 10 to 15 percent
of total affected group and similarly the drivers of the change are 10 to 15 percent. The rest
of the group are neutral and does not have an eager opinion about the change. One of the
challenges is to identify the resistant persons and analyze if their arguments against the
change are valid and could be fixed. It is also important that the drivers or so called change
agents activate the majority of neutral personnel to be have a positive mindset towards the

58

change. As stated before, the personnel are the ones that make a change successful in an
organization, which is why it is important to have the majority of organization members or
users behind the change and become willing to help go through the change.

According to product owner from company B, always when users are not ready for a change,
the responsibility is with the project team implementing the change. After each release, the
ideal state is that all users are aware and ready for the change, and if it is not the case, the
communication or training has failed on some level. The way the resistance of users has
showed their disbelief towards the change was for example that the users compared the new
version to the previous production environment and users demanded to change it back or are
very passionate about making some kind of alternation to the new version in production
environment.

Often releases include multiple different changes that have different size, priority and impact.
One of the main challenges product owner from company B pointed out in change
management in software implementation projects and small releases is how to effectively
communicate and train the right people of changes that will affect the end users. In order to
end users be ready for the change, they should have an understanding of the change. The
challenge is how to communicate it accordingly so that the personal background of each user
is taken into consideration, which enables project team members and managers communicate
the change in effective manner. If a release batch has tens of changes, often they are not
relevant for every user, which is why it is important not to overload the users with
unnecessary information that does not concern them or their job.
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Table 7. Challenges in change readiness and reasons behind change readiness according to
interviewees
Interviewee

Challenges in change readiness and reasons behind user
resistance

Senior manager, Company A



Challenge to identify the resistant personnel and
analyze their reasons behind resistance

Consultant, Company A







Uncertainty of individual’s position, job structure
Fear of losing the job
Feel of being unqualified
Feel uncertain of his or her skills
Feeling lack of confidence

Product owner, Company B




Effective communication to the entire network
Reason the need for the change for the resistant
personnel
Not being able to communicate successfully



5.3.3 Main challenges and benefits of DevOps and continuous delivery
Automation is one of the core principles behind DevOps and continuous delivery. Process
owner from company B saw automation as an opportunity but it becomes with great
responsibility too. Large companies such as company B often has tens or even hundreds
software linking to each other with multiple versions. When the version control or managing
all software are not handled accordingly and the whole picture is not entirely understood,
automation may increase the severity of current problems and raise new problems due to poor
management. Automation should be conducted in routine cases, where the environment is
constant and if not processed correctly, there are no large defects or problems that would
arise. There are still challenges that prevent full end-to-end automation to be reliable and
fully utilized especially in organization were the software are widely distributed, utilized and
relied on.
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A challenge of DevOps and continuous delivery that process owner mentioned was especially
in their field the regulations and security issues limiting what can be deployed and what is
the minimum quality standard of the deployed code. The idea behind DevOps is that releases
are made often and fixed fast if necessary, which is not suitable in company B’s business
sector. In this case, also defects in production may form negative view of the company
because problems and incidents are often analyzed and speculated in social and traditional
media, which may affect the brand. One of the challenges is also to understand the entire
picture and connectedness of different software, and how to ensure that the vision of the
change is understood within the team, project and widely within employees that are using the
software. These aspects relate highly to the readiness of end users and motivate the project
and teams as seen also in the theory of change management.

To manage these challenges, process owner suggested that there should be active version
control and adequate amount of development and testing environments, to be able calmly test
environment before production, have effective and accurate version control and manage
changes constantly. DevOps teams should also ensure continuity of the development and
knowledge transfer, in order to release fast, user friendly and defect free code. The software
should not differ a lot after each release, because it may cause stress and unnecessary contacts
from the end users. This is not always possible, but in cases that the user interface changes
highly, the instructions and training play a crucial role.

Product owner from company B also saw DevOps and continuous delivery as a positive
change but saw the challenges it may bring. Especially with continuous delivery, it means
that every task in addition to building, deploying, integrating and testing must be continuous.
The more administrative tasks have to be continuous such as communication, training and
coordination. Compared to releases that are implemented in batches, there is an increase in
the amount of administrative work and time required. DevOps and continuous delivery
require the team to be aware of all or majority of the changes and to be active part of the team
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by communicating and working together. This may lead to a point, where a lot of time is
spent on communication and understanding the steps that one change request or defect have
had before, and how it may influence other parts of the software. Challenges may arise also
in companies, where there are multiple legacy systems that are not developed in agile manner
but are still integrated with newer software that are constantly deployed with new features.
In addition, the number of external suppliers and stakeholders increases the risks in each
change and deployment. With DevOps and continuous delivery, the risks may become high,
if the main goal is to deliver fast.

The reasons behind the introduction of agile in the company C were that they have used
widely Java in their coding early on and as the IT architecture grew, the code became more
complex. There was a new need to control the quality of the deployment batches and to be
able to deliver in schedule. Agile Manifesto in addition to emphasizing the quality, answered
to the common problem in IT sector, which is that the productivity of an employee or team
is not equally correspondent to the time used in developing. Agile Manifesto chooses
flexibility and productivity over bureaucracy, and administrative tasks such as
documentation, negotiation, and processes and tools. The need was to be more courageous
and improve the quality, and as well as shorten the lead time. DevOps on the other hand was
introduced in the company C together with the could software. As the amount of cloud
software increased in the company, new DevOps teams were built around specific software.
Now when the amount of DevOps teams has increased, the next step for the company is to
introduce it to entire organization and unify their models and methods.

The company C has ongoing implementation of DevOps throughout the organization, and IT
architect saw that their organization has so far been very open and welcoming for the future
changes, as DevOps is taking over the traditional project management. Especially, the IT
architect saw as benefits fast feedback and working together openly and as a team. While
implementing DevOps and continuous delivery, there is some restrictions, such as that old
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and stiff software development cannot be turned around to be developed following DevOps
or even agile methods. Their architecture and processes do not support enough the flexibility
needed in agility.

On the other hand, similarly to process owner from company B, IT architect saw challenges
in DevOps and more specifically in automation. It is important to ensure the quality, as the
configuration of the code is increasing due to automation, and the complexity of software
and networks of different applications increases. It becomes more complicated to be able to
do an end-to-end testing in an environment that is constantly changing and highly connected.
Specific smaller test cases, functional and routine testing is possible to produce with low
effort, but in continuous delivery, changes are made constantly, and it would mean that the
automated test cases should also be developed and modified continuously. IT architect saw
that robotization will continue from the dilemma of automatization and can improve
automatization of testing in the future.

Implementing DevOps throughout organization is a large cultural shift that may take time.
IT architect from company C listed the main challenges of DevOps being the cultural shift
and how to ensure the quality. In any software development or implementation project, it is
important that the code is built and deployed in high quality and after deployment the code
stays intact. DevOps and continuous delivery encourages fast pace in deployment and the
idea behind the continuous deployment is to fail fast. The code is built to be good enough,
but there is always the possibility to take back the version. This is why for example,
companies like Amazon may deploy multiple times within a minute, because they are able to
take back the changes as fast as they have deployed. Fail fast culture is not as simple to
implement, especially in fields that are highly regulated. All customers need know that there
is always the risk of malfunctioning code to be deployed and then again taken back. This also
affects the contracts with customers and stakeholders, and communication with them about
smoke and beta testing.
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The company B has started since the beginning of the year piloting DevOps in several
different SAFe streams. Each stream concentrates on different point of views of DevOps that
are implemented and step by step, the teams are starting to operate by following the DevOps
culture. These streams include steps such as defining roles and responsibilities, creating and
defining testing and build process, and creating right metrics, which are later combined. The
goal according to the DevOps team lead is in the long run to widen the use of DevOps in the
company, if the piloting is successful. The main benefits that drove the change into DevOps
were improving quality, being more flexible and agile, and improving the reliability. Shifting
to DevOps means also that especially in development processes, more tools will be utilized
and depended on.

Historically, operation teams are used to utilize software and tools in helping to monitor and
make decisions. DevOps will introduce new and additional tools for operations and to support
the development. The main processes, where tools will be utilized in company B, are
monitoring production environment and automating testing and build phases. With DevOps
tools, the development teams and team members will have a real time view on production
and help in communicating to other stakeholders. In the future, the goal in company B is to
add own tools to monitor production, aid in different stages of DevOps and increase the
configuration between the different software and interfaces.

DevOps team lead continued with the same thought that one of the biggest challenges of
DevOps and continuous delivery is the automation. Team lead saw that there must be some
lines established on what test cases can be automatized and when the automatization does
not bring out the benefits it is supposed to and the testing should then be conducted manually.
The manual testing will likely concern test cases, where new functionalities or features are
added to a software and regression testing. Team lead saw similarly that the automation of
testing requires a lot of effort to maintain up to date and as the delivery is continuous, so has
to be the improvement of automated testing.
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The goal of piloting DevOps is to shift towards continuous delivery, where most of the
development and operation phases such as integration and build, will be automated. As the
business environment is highly regulated, there must be some manual steps or gates where a
team member approves the deployment to production. The end goal of company B is still to
automatize as much as possible. The optimal situation would be where the manual setups are
minimized and starting from the development of the code, the batch would be build, tested,
deployed and released automatically.

Apart from the technical challenges, DevOps team lead saw the culture shift to be a challenge.
The division between development and operations is built in the core of the company, and
there might be resistance towards the change. The main reason behind the resistance towards
the change is that the roles and responsibilities will likely change for the most part of the
team members. In addition, if DevOps is implemented, there will be changes in the
management processes and positions, which will probably cause resistance. Similarly to
other interviewees, team lead saw that there is no need to integrate the processes and mindsets
of DevOps for teams who are working on legacy systems that are in the end of the product
lifecycle. For the most part of the systems and software, team lead saw the benefits to being
delivered.
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Table 8. Challenges in DevOps and continuous delivery according to interviewees
Interviewee
Process owner,

Challenges in DevOps and continuous delivery


Company B





Product owner,



Company B



IT architect,



Company C


DevOps system team lead,



Company B



End-to-end test automation complex due to wide network of
software and stakeholders
Regulations and security issues restricting the release
quality and frequency of deployment
Defects in code may lead to image and brand deterioration
Team, individuals and organization to understand the whole
picture and connectives, and the vision behind the changes
Increased need for active version control and adequate
amount of development and testing environments
Administrative tasks have to be continuous as well, which
lead to increasing amount time used to execute
Time used to communication and getting up to date
information regarding changes increases
Legacy systems cannot be operated with same manners as
new cloud software
End-to-end test automation complex as wide network of
software and stakeholders and test cases should be changed
simultaneously to the actual software
Culture shift cannot be directly implemented to legacy
systems
Culture shift as breaking the barriers between development
and operations
Getting teams on board with changed roles and job
descriptions
Automatization of testing, especially new features and
functionalities

5.3.4 How to ensure the readiness for change in constantly changing digital environment
Senior manager from company A emphasized that in every change, it is important to plan
and start a project or change with people first and not just the technology in lead. Often in
larger companies, changes are made constantly in different functions that affect the same
employee, and the employee’s perspective might get lost. In an organization truly ready for
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change, the employees and their routines are seen from different perspectives. It is not the
employee’s responsibility to adapt to changes and make sense of all different changes made
in his or her work environment, but to have an organization that supports the employee and
individual’s skills, set of practices, training and communicates how all the changes affect the
operative job and work together as an entity.

Senior manager from company A proposed that change management could utilize the basic
change management concepts but in agile manner. If organization has adopted agile
development or integrated DevOps in their culture, one way to achieve readiness could be by
adopting change management into similar iterative cycles and communication and training
plans could be modified iteratively and flexibly. DevOps or agile team could also have
individual that brings the change management perspective to everyone’s knowledge for
example by asking right questions, so that it would be considered together with technical
view. In order not to overwhelm and stress employees with constantly changing environment,
interviewee suggested that either the changes should be small and designed with high quality,
so that employees do not notice the changes made constantly into their software or the
changes should be packed into sprints and the changes would be communicated, and
employees trained and prepared for the change in proper manner.

According to the senior manager from company A, one of the main step to enhance the
readiness of employees is to help them to understand what are the benefits that the change
brings to their everyday job. If employees see the potential benefits, it is easier to lead through
the change and motivate them when the learning curve after the change implementation is
still low. Change managers should utilize the nudge theory’s argument that people want to
be part of a group and will follow the majority’s opinion. To have the majority of employees
on board with the change, it is important that their managers are able to communicate the
change and have honest conversation with the employees. Furthermore, training and
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communicating positive user experiences are important especially in software changes and
while planning change management throughout the project and post-implementation phase.

Consultant and doctoral student from company A had similar views on how to ensure the
readiness to change of employees and to minimize the user resistance than senior manager
from company A. The first important point in change management is that it is not possible to
force employees to commit to change. Employees should have a personal realization on the
benefits of the change and short term goals should be in line with the vision of the change.
Managers should also utilize the need to belong to a group, to increase the motivation to
change, and transparent and honest communication to have an important role in the
realization.

Especially in agile development and DevOps, consultant saw the transparency between
individuals, teams and organization as an important part of ensuring readiness.
Communication should be two-sided, where the employees are listened to and they have
opportunities to give feedback. Change comes always with uncertainty, which is why
communication should be concrete and honest and the use of buzzwords and vague
communication may increase the fear of change. Lastly, consultant suggests to involve the
employees in right stages of development and testing.

Process owner from company B emphasized that especially in their organization, where
scaled agile framework (SAFe) is widely used, communication is critical. Even if there are
no major changes released to production, all changes should be communicated and key
personnel informed. Communication also includes producing instructions relating to changes
and training if necessary. Communicating the changes may help in the readiness of users and
in addition minimize unnecessary contacting by the users that burden the team. Process
owner suggested that already in the early phases of project, or starting a SAFe or DevOps
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team, one or more persons should be given the role of communicating the changes. This way,
the responsibility is given to a person that has the knowledge of the actual changes, and so
project team and users are definitely informed.

Product owner from company B had similar view on ensuring the readiness than process
owner. Addition to process owner’s the view, product owner emphasized on the meaning of
having a wide network created by the right and committed personnel. When a software is
utilized with hundreds or even thousands of people, the meaning of network of key personnel
and change agents have a larger meaning. The project team is not able to communicate
effectively to all of the end users and support them on daily basis, why each team should
appoint person who is motivated to work as change agent. Often the function has the best
knowledge to appoint the right personnel who has the motivation to learn and do more. These
persons are not necessary managers, because often they do not have enough time for another
task but instead motivated personnel that want to do more and are trusted both on the project
side but also within the function. To be able to commit the appointed persons, it is important
to give responsibilities related to the software so that the person can feel that there is a reason
behind the role and responsibility. The role should be felt as a privilege and not as a chore.
With ensuring the readiness of users there is always a balance that should be attained. User’s
work environment and level of readiness for changes should be seen as a whole. A small
change to software from the developer’s perspective may have a large effect on employee’s
way of working and processes, which may cause more resentment and resistance.

IT architect emphasized in the interview on the viewpoint of the user in developing software
or smaller changes. The best user interface that does not likely create user resistance is
simple, easy to use and fast. In addition, the IT architect mentioned that in order to minimize
user resistance, the platform utilized should support the software. As an example, if a
software is utilized by using an iPad, it should not contradict the platform and its standardized
usage. Each application on iPad have similar logic behind, and if employees are used to
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utilize application in one way while using iPad, the new software should not contradict it or
it may create frustration towards the new application and create resistance.

DevOps team lead from company B had some experience in facing user resistance. Often the
reason behind the resistance was that the benefits from the new software, system or tool were
not understood. Team lead emphasized that the communication is the key whenever a change
is made, whether it is a new system or bringing DevOps culture into organization. Team lead
also saw the importance of individual realization of the benefits. If employees themselves
understand how the change may benefit them, it is likely that they will be more receptive
towards the change. Lastly, team lead understood that if an employee does not have the
required technical understanding of the change, it may lead to resistance to the change. It is
critical in change management to understand how the change may affect employee’s and
analyze the potential impacts from different perspectives. Especially in DevOps it is critical
to understand the interdependencies between changes and the way of working, and to see
change management as an integral part of DevOps. While going forward with the piloting of
DevOps, the team lead saw it extremely important to act on these issues.
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Table 9. Suggestions to ensure the readiness of employees by interviewees
Interviewee

Suggestions





See the employee’s work environment as a whole – plan and
train accordingly
Involve the employees in technical design
Iterative training, communication and planning
Managers actively support the change and communicate –
help employees to understand the potential benefits and
have an individual realization
Utilize change agents to motivate the vast majority
Utilize the sense of belonging as a nudge

Consultant, Company A







Honest and transparent communication
Utilizing the need for sense of belonging
Commit the employees
Individual realization of benefits by employees
Involve employees in development and testing

Process owner, Company
B





Communication
Training and instructions
Assign one or more persons in charge of communication
within the project or DevOps team

Product owner, Company
B





Commit the key personnel and change agents
Effective communication and training
See the whole state of changes a user may face

IT architect, Company C




Quality of user interface (easy and fast to use)
Compatibility of software and platform

DevOps team lead,
Company B




Communication of the benefits
By utilizing the products and users themselves realizing the
benefits
Training

Senior manager, Company
A
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6

DISCUSSION

In the last chapter of the research, the focus is on discussing the literature review and the
interviews. The theoretical and empirical parts of the study are compared, and linkages are
found between. In addition, the validity and reliability of the study are analyzed, limitations
are presented, and future research topics are suggested.

6.1

Discussion

The literature review focused on acquiring base knowledge about the topics and one of the
objectives was to understand how the models and methods of change management and
software development have evolved in the last fifteen to twenty years. Technology has made
a lot of progress during this time, and people are getting better in utilizing different
technologies and adapting to new software. Parallel to the introduction of new technologies,
the methods of developing new technologies and software have evolved starting from more
traditional processes such as waterfall model to advanced lean techniques and agile software
development since the beginning of the 2000s, and to the newest development trend DevOps.
An interesting trend that can be seen from the literature review is that as technology has
evolved and so have the abilities of people to learn, in change management the same tools
are utilized, and the same challenges are seen today that were studied already thirty years
ago.

Reasons behind user resistance and challenges in change readiness were very similar in
literature and interviews. The interviews were all personal opinions and experiences of
individuals, and it gave a confirmation that real life projects and experiences are mostly same
to literature, which strengthens the hypothesis made about the topics in different researches
and in this study. Especially what did stand out in the interviews that were comparable to the
literature, were the reasons behind user resistance such as the uncertainty of job description
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and future position in the organization, and lack of skills to adapt to change or learn new
software.

Based on the interviews, the tools of change management are not quite widely used as such,
but the main steps and focus areas of these tools are utilized especially in changes made in
work environment and in software implementation projects. In larger organizational changes,
nudge theory can be seen to work well especially when change agents and managers are
trying to incline the neutral group of people to being acceptant towards the change. Also,
what could be understood from the literature review was that the basic idea of Lewin’s
unfreezing, changing and refreezing was widely utilized as basic concept behind other
models, such as the two models introduced in the study, Kotter’s dual operating system and
ADKAR model. Lewin’s model works as a basis for many changes. It was emphasized in the
interview that current state analysis should not be forgotten when making larger changes, as
it gives a wide understanding of users’ current working conditions and increases awareness
of the potential change in the early stages of project.

The interviews also showed that different change management models are utilized and may
help in managing change especially in large projects, but teams often make variations to the
actual theories to suit the organization and the project better. Companies often have project
leaders that have their routines and ways of working set, and because change management is
often seen as a part of project management it is implemented in parallel to other project steps.
These steps may resemble Kotter’s dual operating model and ADKAR, but the main steps
that are done or should be done at least in every project are communication and training.
Communication tackles the steps of creating awareness by helping to understand the reasons
behind the change and the vision where the change will lead the organization and employees
to. Training on the other hand, helps employees to understand the change and software from
technical point of view, and to be prepared for the change.
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The current role of change management in DevOps is very limited based on the literature
review and interviews. Change management is not widely taken into consideration in
software development models, such as lean and agile, and especially not in DevOps, where
the pace of changes deployed increases. Configuration management and managing incoming
change requests are already part of these tools and methodologies, but the human perspective
is often missing especially in teams, where the focus is more on technical skills. While
researching the topics, keyword combination of DevOps and change management did not
bring out a lot of results, and this was also seen in the interviews. Most of the interviewees
saw that there is an increasing need to study the topic more and actively take change
management as a part of DevOps and continuous delivery. One suggestion was that in each
DevOps team, there should be a change management savvy person that occasionally would
bring user perspective of change management into the discussion, so that it would not be
forgotten under the development processes of new software or features.

DevOps was seen mainly as a positive change in software development, but in the interviews
the challenges did override the positive side according to the conversations. DevOps is a
cultural shift, where the challenges start with the implementation of new culture. DevOps
require to adopt a new way of working because it will change teams’ responsibilities and job
descriptions, and get rid of some management positions, thus the resistance towards the
change is evident. These are also reasons behind uncertainty and user resistance in adopting
new software. A challenge of DevOps adduced in the interviews was end-to-end automation
of testing. The effort to update and improve testing automation would be more time
consuming than to do the testing manually, and the quality cannot be assured if each test case
is automated. Another challenge was that in some market environment, the attitude of failing
fast could not be implemented due to brand and image issues and due to highly regulated
market conditions. In addition, what came up during the conversations was that DevOps and
continuous delivery will change the development phases to be faster and flexible, but at the
same time it would mean that the administrative tasks such as updating instructions,
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communication and training should be also aligned to be continuous. The goal of DevOps is
to be fast and flexible, but this change in administrative tasks including change management,
will likely to be more time consuming compared to releases done in batches.

Based on the literature review and the interviews, there are not yet lot of research done about
DevOps and change management together and there is no one way to adapt change
management into DevOps. Change management is often seen apart from software
development or sometimes even from project management as its own stream with teams
specializing into change management. To be able to manage changes and insure that users
are ready for constantly changing digital environment, change management should be
managed closely and embedded into the project management and software development. In
addition to the technical specialist and technical change managers, each team should have a
change manager pointing out during the development process the people perspective of the
change.

From personal perspective, during a nine-month period, there were 5 different releases of
new and corrective features in a software utilized actively by hundreds of employees and
circa once a month by twelve thousand employees. After each release the main reasons
behind unsatisfied employees and user resistance was to the best knowledge, defects that
reduced the usability of the software and insufficient communication. Since the initial
organization-wide go-live, resistance was evident mainly due to lack of change readiness and
uncertainty concerning the job role. The company and its market environment were and still
are going through major changes and challenges due to digitalization and new regulations
that open the market for new players. The future challenges have led the market to
uncertainty, which is conveyed to the employees due to firing of employees and making
changes and investments in digitalization and robotization. The fear of losing a job to a
software is constant and changes especially influencing employees’ operational work may
increase the resistance.
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To ensure the capabilities of employees in constantly changing digital environment, the
interviewees gave many good examples on required steps and actions that may help in
minimizing the resistance. Many of the solutions were similar again to the literature of change
readiness and user resistance. One step that came out in every interview, was the importance
of communication of the change towards the users. Users are more willing to change if they
have the awareness of the change, schedule and how it may affect their job. User resistance
can also be managed, if the users understand the benefits a change may bring to them
personally and how it affects the organization. The personal realization of benefits is an
important step for users in becoming more acceptant and that is why project and development
teams should be open and honest about the phases a change is going through and the vision
of the change.

An important way to ensure people’s readiness to change according to literature and
interviewees was that users should be involved in the design phase and throughout the
project. If users are involved in the technical design or testing, they may feel more connected
and approving towards the change and at the same time learn how to utilize the new and
improved software. Also, the quality of changes and keeping the user interface easy and
simple to use, were some the key aspects both in literature and interviews to ensure minimal
resistance towards the change. Often the biggest negative reactions of resistance are due to
defects that come up after a new release or a core process of the software has been changed
without proper communication or training.

Training was also one action that came up in multiple interviews as a solution for creating
better readiness for change. Uncertainty of job and future positions may cause a lot of stress
for employees and feeling of not qualifing for the job may also increase stress. To help endure
or minimize these feelings, training and instructions may help understanding change and
concept and learning how to utilize the software to benefit the work. It could also help to
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realize that the change is made to make job easier and not to take it away. Often people are
glad to learn something new and it is important in everyday life to have feelings of success.

One suggestion to minimize the user resistance was also to utilize the nudge theory and
human’s basic need of belong to a group to help users to be more positive towards a change.
Usually, there are ten percent of the group of end-users that are excited about the change and
who may operate as change agents. These people are positive towards the change and want
to be a part of creating and implementing it successfully. For teams leading a change, it is
necessary to identify this group and utilize their excitement to attract the vast majority of
neutral users, and to help to change the minds of the minority of people who are resistant to
change. No change in organization can be implemented successfully, if the employees and
users are not on board.

Two really important aspects that came out of the interviews but were not introduced in the
literature review, were to understand entire work environment and whole picture of an
individual employee and to commit them to the change. The first suggestion is that
understanding the entire picture of one employee is not an easy task for project team to
achieve, but in the long run should be implemented in each organization by managers or
change managers. In today’s work life, the amount of different software, applications and
processes is increasing, and employees are assumed to handle the entire network of different
devices and procedures by themselves. At the moment, the trend is that changes are made
constantly, and each team responsible for the change are training or communicating about
them to employees without the knowledge of how it may affect the routines of the employees.
If changes are becoming more frequent, there should be someone in the organization who is
responsible for the entire network of employees’ operative work so that it is not individual’s
responsibility to understand how a change affects or may affect his or her day, processes or
network of software and devices. This way, trainings and communication could be planned
as a whole and not just the small change of one software, and employees would not have to
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be overloaded with different messages and trainings constantly and separately for each
change.

The second suggestion that came up in the interviews was to commit users to the software
and change. Software that is utilized organization-wide often have key personnel that work
as a moderator or main users. These people operate as a link between development teams and
the actual users and deliver feedback to the development team. In large organizations, it is
not possible effectively communicate, train and help every individual, which is why it is
extremely important to utilize team members as a channel and everyday support. These can
be seen also as change agents promoting the changes within their team. To have these people
with positive mindset towards change helping team members to learn more and give
feedback, the best way to do it by development and project teams, is to commit them towards
the change or software. The commitment can be done by linking important responsibilities
with the position and give additional access for example to the software. This may make the
key personnel feel privileged and important, when they have the responsibility towards the
team but also towards the software and are able to learn more and increase their status or
position within the team and organization.

The interviews and literature had a lot of similarities, but in literature review the study went
a lot deeper to the history of software development and the different traits of user resistance
and change readiness. The main realization from both theoretical and empirical part are that
technology is developing in a very fast pace and change management should be adapted to
the pace. It is not enough to manage change quarterly or every six months, if the changes are
constantly deployed. Software developers should start thinking the change readiness
perspective more, and not just from service design or user interface perspective. People are
becoming more skilled to adapt to new situations, learn to utilize new devices and understand
software changes, but to enable a less stressful and more productive work environment,
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organizations should help as much as they can in managing the changes and not lean on the
employees to be ready for the changes by themselves.

6.2

Validity and reliability

Validity and reliability of a research should be examined because it is an important part of
the research design. Reliability of a study means that if a research was to be repeated, would
the results be same, and if the study was to be made by another person, would the end result
be similar. It is also important to study the reliability of the data gathered. Validity on the
other hand refers to the analysis of data, and if the researcher is understanding the data
correctly. (Saunders et al. 2009, p. 156-157)

In this research, to increase the reliability and repeatability, the main action was to find an
adequate number of different studies and articles written by different researchers of the same
topic in order to rely on the data gathered. Especially in the case of DevOps and continuous
delivery, where the topics are rather new and had not been studied widely compared to lean
or agile, which have been researched since the early 2000s, the meaning of finding many
different sources grew. In researches, there were not a clear consensus on the topic, and it
varied specially in the early studies from 2015 and 2016. To gain as competent research as
possible, multiple different studies were reviewed, and the most reliable articles were chosen
for this research. In addition to gain reliability, the interviews with DevOps specialist played
an important role in understanding the current status with DevOps in companies and gave a
base for comparison of the topics as reality versus research.

The interviewees were chosen based on their knowledge and experience. There were three
people with main specialties in change management, one of them was also part of a large
system integration project, of which the product owner was also interviewed, and two persons
with interest in DevOps. The division was made in order to be able to make comparison
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between their opinions and answers. Semi-structured short interviews gave a lot of room to
free talk and freedom to lead the conversation to another direction it was not originally meant
to. This means that interviews on most part were very different in the process and in the order
of questions. It also meant that the conversations were rich and gave the chance for
interviewees to talk from their perspective and their strengths in the topic. Still, the answers
given by all the interviewees did not differ as much as they could have and so comparisons
and similarities could be made.

Semi-structured interviews are a great way to get in-depth knowledge on the topics
questioned, but it also means that there is a greater risk that the answers cannot be compared,
or from the reliability perspective, cannot be repeated when conducted later or by other
person. In these interviews, the answers may differ on how the interviewer ask the questions
or interviewees understand the questions. The analysis of the answers also highly depends
on how the interviewer understood the answers and also with this relatively new topic in a
fast moving field, the environment may change already within a year. This is why there is a
possibility that the answers cannot be repeated later on.

As a research method, semi-structured interviews are relatively popular, because they give a
lot of freedom to the interviews and enable interesting conversations. This method is kind of
unique in a way that in researches with limited topic, it may give credibility behind the theory
from real life perspective, but not a lot of base for larger analysis on how the general
population views the topic. If the research had been conducted as a survey or structured
interview via email or other written format, the answers could have been different. Also, the
number of interviewees may limit the analysis and the conclusions the research may give.
The number of interviewees was limited in this research to six, as after five interviews, the
answers started to be similar, and an assumption was made that this could be a popular view
in the field.
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6.3

Limitations and future research

The research was based on personal experience and previous findings in relating the topic,
which have given lot of motivation to study the area, but also on a personal view on the topic.
While researching the different fields and interviewing, it gave a lot deeper understanding
about the research topics and reasons behind certain behavior. The role of change
management in DevOps has not been studied as much at the time the research was conducted,
which limited the articles in the literature review directly about the research questions. On
the other hand, user resistance and change readiness in software development has been
studied before and this gave a good base for the interviews and conclusions made in the end.

It should be noted that the interviewees were from the similar field and positions, and it may
be one of the reasons why the answers were quite similar. If the interviews were made with
people from different fields, positions and perspectives, the answers could have been
different. In addition, the topic is relatively new in researches and technology is constantly
evolving, which can mean that even after a short period of time, the results could be different
or there could be a new way of developing software.

For the future research, the recommendation would be to study the same topic but from the
employee perspective and make surveys and studies on how they adapt to a digital
environment that is constantly changing and how they understand a perspective. It would be
also recommended to study how DevOps and continuous delivery are implemented to an
organization, and how it affects the end users and not only the DevOps team members. This
could be a longer project of implementing DevOps, implementing a new software and the
post-implementation continuous releases.
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7

CONCLUSIONS

DevOps and change management from the user perspective at the time of the study was not
widely researched together. That is why the focus was on literature review to gain a wide
understanding of the development steps in software development and to find out if change
management have played active role in different models and methods. Discussing the
literature and comparing it to the interviews showed clearly that change management must
have a bigger role in software development, and especially in a constantly changing
environment.

People are getting more adaptive and skilled to take over new technologies, but it does not
mean that it does not affect their productivity. The learning curve should be minimized and
the readiness for changes should be taken seriously in every organization. The value of a new
software or changes does not generate the profits planned if employees do not understand
how to benefit from it or does not know how to utilize it. A change made in organization can
be carried out only if the employees are on board with it. In the future there could be a
situation where the user resistance gets to a point where people are too overwhelmed and will
only utilize the tools they value themselves.

Change management is considered in larger organizational changes and projects, but often
forgotten in software implementation projects and especially in the post-implementation
phase. DevOps teams should have a member whose responsibility would be to actively
remind of the user perspective of the change during early stages of development and
communicate the changes honestly and transparently to end-users. The main reason for
negative attitude towards change often stem from uncertainty of the job, position or future in
the company. User resistance is manageable if change management tools and methods are
used properly, organizational culture is supportive, and project and DevOps teams would
focus on the readiness of employees towards change.
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In the future, companies should focus on the employee more as an individual and see their
work environment as a whole. The amount of devices and software are increasing in
companies constantly, and organizations are relying on individual employees to understand
the entire network of technologies and how changes may affect their operative tasks. Training
and communication should be planned in a continuous manner to support the DevOps culture.
To minimize stress and add productivity, there should be managers who are responsible of
planning the trainings. Trainings should include all the changes in every software that may
affect the employee’s job and should show how to take advantage of them all. The
responsibility of understanding the connectedness of different tools and how new features
change employees’ daily tasks should be taken away from the individuals and give to the
organization.
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APPENDICES
APPENDIX 1: Interview question
Basic questions:
1. What is your current job title?
2. How long have you taken part in change management projects in years?
3. How long have you taken part in DevOps projects in years?

Theme 1, Change management questions:
1. Do you use specific tools or models in your change management projects? If you do,
what are they?
2. What are the main challenges in change management from the user change readiness
perspective in your opinion?
3. How could the users be more prepared for changes?
4. How could managers ensure the readiness for change so that it motivates employees?

Theme 2, DevOps questions:
1. What are the main benefits of DevOps and continuous delivery?
2. What are the main challenges in DevOps and continuous delivery?
3. How change management is integrated into DevOps currently and should it be
integrated?
4. Have you faced user resistance in your projects? If you have, how it has shown and
how in the end, the users accepted the change?

95

Theme 3, Company example:
1. Which were the main challenges in change management during implementation and
post-implementation?
2. How did it show that users were not ready for change?
3. How did you try to help users to accept the change (tools, communication etc.)?
4. Now that you are planning to automatize part of the testing, how do you think it will
affect the user resistance and acceptance?

APPENDIX 2: Interview day and duration
Specialist

Day

Duration

Interview

No 1 Change

4.4.2018

33 minutes

Face-to-face

6.4.2018

35 minutes

Face-to-face

16.4.2018

31 minutes

Skype for business

17.4.2018

30 minutes

Skype for business

18.4.2018

27 minutes

Skype for business

23.4.2018

24 minutes

Skype for business

management specialist
No 2 Change
management specialist
No 3 Change
management and
software
implementation
specialist
No 1 Software
development project
specialist
No 1 DevOps
specialist
No 2 DevOps
specialist

