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1 Introduction
The competitiveness of today’s business environment has increased (Khomh et al., 2012).
Traditional telecommunication services have become more irrelevant in the eyes of the
customers whereas digital companies, such as Amazon, Apple, Google, Netflix, and Uber,
are getting better ratings from their customers through customer satisfactory surveys.
Therefore, telecommunication companies are forced towards change and have started to
lean continuously more and more towards digitization to compete against other telecommunication companies, as well as digital companies (Oliver Wyman, 2016).
To be able to keep up with the competition, telecommunication companies are compelled
to embrace agility and adapt to changes faster than their competitors (Oliver Wyman,
2016). The selection of available types of digital products and services are vast (Optiva,
Inc, 2020), giving the telecommunication companies possibilities to evolve and distinguish
themselves from their counterparts, and offer their customers the best possible services
and customer experience (Oliver Wyman, 2016).
The modern customer values immediacy, availability, and convenience, and they have
expectations that evolve faster than before (Optiva, Inc, 2020). With shorter release cycles,
companies are able to grant the ever-impatient customers swifter access to new releases,
and at the same time present themselves with more extensive marketing opportunities
(Khomh et al., 2012).
But faster delivery does not necessarily guarantee improvements in the quality of software
products since the testing periods are in this case also shorter (Khomh et al., 2012). The
increased international competition, tighter schedules and budgets, and a fast-paced development process all create additional pressure on software testing (Ramler & Wolfmaier,
2006).
From a product point of view, there are various ways to achieve high quality, as well as
good market fit (Optiva, Inc, 2020), but testing is an essential and inevitable activity
to guarantee that (Amannejad et al., 2014). However, testing is very expensive for the
companies (Ramler & Wolfmaier, 2006). One solution to reduce these costs (Ramler &
Wolfmaier, 2006) and ensure quality as well, is the utilization of test automation. But
if not planned carefully, the solution might not be as cost effective as originally intended
(Amannejad et al., 2014).
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Therefore, before utilizing test automation, it is crucial for the companies to understand
its potential benefits and costs (Hoffman, 1999), and to know which parts of the testing
should be done with test automation and which parts should be left to be tested manually
(Amannejad et al., 2014).

1.1

The Aim of the Study

This study was conducted as a case study for Telia Finland Oyj. The aim of this study is to
evaluate and present the benefits of utilizing test automation in channel package testing.
This was done by designing a business case. For the purposes of this study, a channel
package refers to a product offered by Telia, which allows customers to access specific
television content, such as series and movies (Telia Company, 2020b) (Telia Company,
2021c). Channel package testing refers to a testing activity during which it is ensured
that the new channel package meets all the requirements set by stakeholders.
By conducting this study and creating the business case, the following research questions
will be answered:
1. RQ1: What are the possible benefits for Telia Finland Oyj of utilizing test automation in channel package testing?
2. RQ2: How cost-effective is it to utilize test automation in the channel package testing
process?
3. RQ3: How well can the business case for utilizing test automation in channel package
testing be applied in other contexts inside Telia Finland Oyj?

1.2

The Scope of the Study

The scope of this study focuses on how the automation of a specific testing activity could
bring cost and human resources related benefits for the target company from a business
perspective. Since Telia Company is a large company with a very vast organizational
structure and businesses in multiple countries (Telia Company, 2020a), to narrow down
the scope, this study focuses solely on a System Team within Telia Finland Oyj’s ITdepartment. Inspecting Telia Company, and its organization as a whole, is outside the
scope of this study and too ambitious for a Master’s Thesis to cover.
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Furthermore, instead of creating a general business case for test automation, this study
focuses on a specific product. According to Telia Finland Oyj’s contact who supervised
this study, of all the different products that Telia Finland Oyj is offering to consumers,
channel packages are among the most sold and versatile products. Therefore, new channel
packages are being tested rather often by the mentioned System Team. According to the
informants in the System Team, there was no existing business case for channel package
test automation, or for test automation in general. This study redeems that and presents
the benefits of utilizing test automation efficiently in channel package testing. In the analysis, possible constraints that can be problematic from a business perspective regarding
the principles and fulfillment of test automation will be discussed as well.
Due to the lack of an existing business case on the topic, and the value that test automation
could bring, this study was called for.

1.3

The Outline of the Study

In this chapter, the outline of the thesis will be presented (Figure 1.1)
After the introduction, the related background material will be presented in Chapter 2,
”Background”. This chapter offers readers tools to fully understand the topics covered
throughout this study. In the same chapter, the target organization, Telia, is briefly
introduced alongside with the description of channel package products and their testing
processes.
In the ”Research Approach” chapter, a detailed description of how the case study in the
target organization was conducted is provided. The used research methods are presented
alongside the relevant data collection methods. The study consisted of a total of 8 of interviews held in April 2020. Further details regarding the interviews, such as the interview
guide and the interview schedule, are all presented in this chapter as well.
The ”Interview Results” chapter presents the results of all the conducted interviews. The
results cover both a business and a tester perspective and these results are later referred
to in the chapter ”Discussion”. In the ”Discussion” chapter, the interview results are
analyzed. This chapter also presents the possible challenges of utilizing test automation
in channel package testing.
In the ”Creating the Business Case” chapter, the results are further analyzed by defining an
epic for channel package test automation using existing templates provided by the Scaled
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Figure 1.1: The Outline of the Study.

Agile, Inc (Scaled Agile, Inc., 2020b). This chapter includes a definition of a Minimum
Viable Product (MVP) and generalized calculations regarding the costs and benefits of
the MVP. Based on the epic analysis, a Lean Business Case is also defined.
The ”Threats of Validy” chapter discusses and evaluates the validity of this study. The
”Possible Future Work” chapter discusses the next steps of implementing the test automation solution for the channel package testing process.
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At the end of this thesis, the results for the research questions are summarized in the
”Conclusions” chapter. Alongside the results, relevant observations on both the benefits
and constraints of utilizing test automation are presented.

2 Background
In this section an extensive background knowledge will be presented the topics covered
throughout this study. Since the scope of this study focuses on testing, and more specifically on test automation, the main concepts of software testing and test automation will
be presented. The test automation framework Robot Framework will also be introduced,
being one of the main test automation frameworks used in the target organization.
As the target organization is practicing the principles of Scaled Agile Framework, the
relevant terms and roles of this framework will be presented. In the end, the target
organization will be introduced, and the concept of Telia’s channel package products and
their testing process, will be explained in detail.

2.1

Software Testing

Software testing aims to both evaluate and increase the quality of a program to an acceptable level. This is accomplished by identifying defects and ensuring the System Under
Test (SUT) meets the given requirements (P. Kumar & Syed, 2010), both technical and
business related (Bentley et al., 2005). In addition, software testing can also be used to
investigate whether the software meets other software quality factors, including ”reliability, usability, integrity, security, capability, efficiency, portability, maintainability, and
compatibility” (P. Kumar & Syed, 2010).
Although testing takes place in every stage of a software’s life cycle, the testing conducted
during different levels of the software development has their own distinctive goals (Luo,
2001). According to Luo (2001), software testing can be divided into four individual levels:
unit testing, integration testing, system testing, and acceptance testing. Unit testing is
for testing the basic construction blocks of the software, units. Integration testing takes
place when these units are combined and forming larger structures. The purpose of system
testing is the very opposite of unit testing since it is for confirming that the entire system
works end-to-end and meets the given requirements, and as well as both the functional
and non-functional specifications. Finally, acceptance testing is done when ensuring that
the completed system works as intended from its customers’ and users’ point of view.
These same levels of testing can also be displayed as a V-Model (Figure 2.1). The model
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incorporates the testing as a part of the entire software development life cycle, emphasizing
how the different levels of testing relate to different phases of development (Bentley et al.,
2005)

Figure 2.1: The V-Model Of Software Testing (Bentley et al., 2005)

Overall, testing can be divided into manual and automated testing (Karhu et al., 2009).
Identifying the right testing technique for finding the maximized number of bugs with
minimal resources and time is considered as the ideal situation (Farooq & Quadri, 2010).
When executing a test manually, a human tester acts as the end user and executes a set of
test cases, usually displayed in a test plan, to ensure that the tested features of the SUT are
behaving as expected (Garousi & Mäntylä, 2016). Whereas in test automation, the testing
that would normally be conducted by a human tester is done automatically (Garousi &
Mäntylä, 2016) using commercial or open-source test automation tools (Raulamo-Jurvanen
et al., 2017). This will be discussed more in the following section ”Test Automation”.
Despite its benefits and the vast set of resources and tools that are available for software
testing, testing is still a time consuming task (D. Kumar & Mishra, 2016) and causes
major costs in the software development process (Ramler & Wolfmaier, 2006). Testing
has other limitations as well. For example, 100 % test coverage (exhaustive testing)
cannot be achieved and compromises between thoroughness, time, and budget might be
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required (Farooq & Quadri, 2010). Even with its limitations, effective software testing
can still result in delivering reliable and quality oriented products, trustworthier results,
lower maintenance, and more satisfied end-users (Farooq & Quadri, 2010).

2.1.1

Test Automation

Test automation is a critical part of modern software development (Wiklund et al., 2017).
To prevent defects and increase the effectiveness of testing during different stages of the
software development process, many organizations have invested in automated testing.
Even according to Agile methodologies, test automation is seen as the key of Agile testing,
and therefore as a crucial activity (Collins et al., 2012).
Test automation and automated testing are referring primarily to the automation of the
test execution and the support for test management or tasks closely related to it (Berner
et al., 2005). In the words of Garousi and Mäntylä (2016), automated testing stands
for the automation of software testing activities that are usually conducted by humans.
The common tasks for test automation include developing and executing test scripts, and
verifying the test results (Kasurinen et al., 2010).
Test automation has multiple benefits. It can offer increased efficiency and accuracy that
cannot be established by manual testing alone. With increased efficiency, costs can be
lowered and a better return on investment (ROI) can be achieved (Asfaw, 2015). By
handling repetitive tasks with test automation, testers are allowed to focus their time
and resources on features and cases that are more complex or that have a higher priority
(Kasurinen et al., 2010). In addition, test automation provides opportunities to execute
tests that would be too impractical or impossible to be tested manually (Hoffman, 1999).
Test automation can turn out incredibly effective (Hoffman, 1999) and studies show that
the best pay-off from utilizing automation can be achieved when automating regression
tests, and other repetitive testing activities (Garousi & Mäntylä, 2016). In the long scope,
the improvements in software quality and testing effectiveness are the main benefits test
automation can offer. These improvements are an effective way to reduce software costs
for both software developers and users (Kasurinen et al., 2010).
Despite what many managers assume, test automation is not a magical solution that would
solve every problem regarding e.g. test scheduling, costs, and defect reporting (Hoffman,
1999) or even replace manual testing completely (Garousi & Mäntylä, 2016). This being
said, many organizations have made decisions hastily regarding the utilization of test
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automation, which has resulted in failed attempts to achieve real or lasting benefits from
test automation (Fewster et al., 2001). Therefore, it is vital for companies to investigate
the potential benefits and costs of test automation, and before automating everything
possible, the parts that should or should not be automated, evaluated and identified
(Amannejad et al., 2014).

2.1.2

Test Automation Tools - Robot Framework

Since test automation has become increasingly popular over time (Fewster et al., 2001),
a vast number of both commercial and open-source test automation tools exist in the
markets (Raulamo-Jurvanen et al., 2017). Widely used open-source test automation tools
are often good options over commercial ones because of their large user bases, low costs,
and that e.g. the tool’s development is not dependant of a single vendor (Garousi &
Mäntylä, 2016).
One of these tools is Robot Framework, which is an open source, keyword-driven test
automation framework (Robot Framework Foundation, 2020a). The framework was developed for acceptance testing, acceptance test driven development (ATDD), behavior
driven development (BDD), and robotic process automation (RPA) (Robot Framework
Foundation, 2020c). Robot Framework is both an application and a technology independent framework with a highly modular architecture (Figure 2.2) (Robot Framework Foundation, 2020c). Currently, the development of Robot Framework is sponsored by Robot
Framework Foundation, a non-profit consortium consisting of member organizations, such
as Nokia, Eficode, Siili, and Tieto (Robot Framework Foundation, 2020b).
Due to its keyword-driven nature, Robot Framework allows both programmers and nonprogrammers to create automated tests relatively easily (Kaner et al., 2008). The keywords
trigger specific functions in the framework to perform particular operations on the desired
object in the target application, e.g. a web application (Aiya & Verma, 2014). And by
naming the used keywords with meaningful names, automated test cases can be easily
created without any programming knowledge (Figure 2.3)(Aiya & Verma, 2014).
The keywords interacting with SUT are stored in test libraries, and Robot Framework has
different test libraries, consisting of a number of keywords for different purposes, which
users are free to utilize according to their needs (Robot Framework Foundation, 2020c).
Being open sourced and keyword-driven, users also have a possibility to implement their
own custom keywords and libraries (Robot Framework Foundation, 2020c), if no keywords
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Figure 2.2: Illustration of Robot Framework’s High-Level Architecture (Robot Framework Foundation,
2020c)

Figure 2.3: An Example of Using Keywords In Robot Framework (Robot Framework Foundation, 2020a)

that support the required tasks exist (Kaner et al., 2008).
According to the available material in Telia Finland Oyj’s intranet, Robot Framework
is one of the most popular test automation frameworks used in different teams. The
created tests vary from simple user interface checks to complete end-to-end order flows.
Probably the main reasons for Robot Framework’s popularity in Telia are its mentioned
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user-friendliness and the low learning threshold, making it accessible for different users
(Kaner et al., 2008) (Aiya & Verma, 2014).

2.2

Scaled Agile Framework, SAFe

Scaled Agile Framework, or SAFe, is a scalable framework, based on concepts originating from Agile principles and methods, Lean product developments, system thinking, and
observations made by inspecting successful enterprises (Scaled Agile, Inc., 2019e). Initially released in 2011 (Scaled Agile, Inc., 2019a), SAFe offers best practices and common
terminology for companies to handle development projects (Telia Company, 2020c) by
combining both Lean thinking and Agile principles in all of the levels of the enterprise
engaged in development (Scaled Agile, Inc., 2020e).
As Agile software development has become more mainstream, agile scaling frameworks
aim to provide an industry-scale agility for distributed teams, large projects, or critical
systems through scaling practices (Ebert & Paasivaara, 2017). This being said, SAFe
is a tool for applying agile methodologies throughout the whole organisation (Brenner
& Wunder, 2015). Companies utilizing the principles of SAFe have been presented a
possibility to increase the quality of their products, improve both the productivity and
the engagement of their employees, and decrease the time in which these products, e.g.
software and systems, can be delivered to target markets (Scaled Agile, Inc., 2020c).
SAFe can be utilized in different scopes, with different levels of depth and complexity
depending on the organization’s needs (Ebert & Paasivaara, 2017). The levels include
Essential SAFe, Large Solution SAFe, Portfolio SAFe, and Full SAFe, which is the most
complete and diverse level of SAFe. It enables support for vast integrated solutions (Scaled
Agile, Inc., 2021d) by offering roles, artifacts, and processes of different sizes for larger,
even multi-year projects (Scaled Agile, Inc., 2019b). This the same level of SAFe utilized
by Telia (Scaled Agile, Inc., 2019b)
To stay ahead of the competition in the fast-moving telecommunication market, in 2011
Telia began a transformation initiative to deliver innovations to customers faster and to
break free from the traditional waterfall methods (Scaled Agile, Inc., 2019b). In 2015,
Telia started to utilize the principles of SAFe to e.g. increase transparency, enable more
agile development and delivery to slowly get rid of the traditional waterfall model, and
utilize test automation more effectively. Therefore, the main goal of this change was to
raise SAFe as the common framework in the whole company, as brought up by Expert 1
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(Table 3.2).

2.2.1

Agile Release Train & System Team

An Agile Release Train is a fully cross-functional entity (Figure 2.4). It consists of agile
teams utilizing the core values and principles of SAFe, as well as of different stakeholders.
Together they plan, develop, and deliver single or multiple solutions in a value stream
(Scaled Agile, Inc., 2020a). A value stream is ”a series of steps that an organization uses
to implement Solutions that provide a continuous flow of value to a customer” (Scaled
Agile, Inc., 2020d). All different teams that depend on one another to deliver the value
are part of a release train (Brenner & Wunder, 2015).

Figure 2.4: Illustration of a Cross-Functional Agile Release Train, © Scaled Agile, Inc. (Scaled Agile,
Inc., 2020a)

The schedule in a Agile Release Team is fixed and divided into Program Increments, or
PIs (Scaled Agile, Inc., 2020a). A Program Increment is typically a scheduled interval
lasting from 8 to 12 weeks, during which teams test and work with software and systems
to deliver value. The work during a PI is commonly dived into a total of 5 Iterations:
Four development Iterations and one Innovation and Planning (IP) Iteration, each lasting
from one to four weeks depending on the situation and business context (Scaled Agile,
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Inc., 2019d) (Scaled Agile, Inc., 2019c). For example, in Telia Finland Oyj, each year is
divided into four PIs, each consisting of 6 Iterations. The work of each iteration is planned
during a common planning session in which e.g. common direction and commitment is
established, dependencies between teams are highlighted and resolved, and possible risks
are addressed (Brenner & Wunder, 2015).
As a process framework, SAFe also determines specific roles, including a System Team
(Ebert & Paasivaara, 2017). A System Team is one of the key parts of an Agile Release
Train. The purpose of a System Team is to support the new releases, which are delivered
as agile and continuously as possible, throughout the pipeline. This is accomplished by
building and maintaining the integrity of the environments in which testing and developing
takes place, and also by ensuring solution integration, e.g. by being an active member
in PI planning sessions and possibly taking part in the coordination and deployment of
the features about to be released to production. A System Team can also perform endto-end testing as needed to support the other Agile teams both inside and outside their
own release train. This includes organizing, prioritizing and performing manual testing,
as well as creating and running automated tests (Scaled Agile, Inc., 2019f).

2.2.2

Agile Testing & User Acceptance Testing

In Telia Finland Oyj, the inspected System Team’s testing efforts, especially manual testing efforts, are one of the team’s most important responsibilities to ensure quality and agile
delivery. In the System Team, the testing is focused to user acceptance testing (UAT). As
previously stated, acceptance testing is done to ensure completed systems work as intended
from an end-user’s point of view (Luo, 2001). The goal of UAT is to cover real-world situations by simulating business activity and processes in a test environment to cover a full
range of business usage (Bentley et al., 2005). Considering the scope of this study, the
aim of the UAT is to validate through functional tests that a new channel package works
in all the related systems as expected by the stakeholders, such as product owners and
end-users (Scaled Agile, Inc., 2018). The wanted requirements concerning both usability
and functionality are defined through user stories, features, and capabilities (Scaled Agile,
Inc., 2018).
Generally, UAT is performed manually, but in some occasions, e.g when facing insufficient
testing resources or strict time constraints, using automated tests can also be taken into
consideration (Pandit & Tahiliani, 2015). UAT involves personnel with varying levels of
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experience and knowledge on the subject matter (Bentley et al., 2005), including people from the Quality Assurance (QA) team, developers, business analysts, and top level
management (Pandit & Tahiliani, 2015). In addition, business users and stakeholders
participate in evaluating the results of the UAT. Once the results have been approved
and it has been agreed upon that necessary changes and known defects do not impact a
production release, UAT can be closed (Bentley et al., 2005).

2.3

Telia Company

Telia Company is a major multinational telecommunication company founded in 1853.
By the end of 2019, Telia had close to 21 000 employees, with net sales worth of 85,965
million SEK (approximately 8,5 billion Euros). The company’s headquarter is located in
Stockholm, Sweden and it operates also in Finland, Denmark, Estonia, Latvia, Lithuania,
and Norway (Telia Company, 2020a). In Finland, Telia provides both mobile and fixed
communications alongside with television services and content to both business and consumer customers alike. In addition, Telia Finland Oyj also offers ICT, data center, and
infrastructure services for both companies and organizations within and outside of Finland
(Telia Company, 2020f).

Figure 2.5: A Generalized Illustration of Telia Company’s Organizational Structure For the Purpose of
This Study

In addition of being acknowledged as a traditional telecommunication company, Telia has
recently taken its place as the largest television company in the Nordics, enforcing its status
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more as a media and technology company instead of just a telecommunication company
(Telia Company, 2020d). In Finland, this change could be seen e.g. during the spring of
2017 when it was announced that Telia and the Finnish Hockey League, Liiga, had made a
six-year-partnership contract which granted Telia the exclusive broadcasting rights to Liiga
related content (Liiga.fi - Jääkiekon SM-Liiga Oy, 2020). Another commendable example
of this change occurred December of 2019, when Telia Company signed the corporate
acquisition of Bonnier Broadcasting. This deal included the ownership of Finnish MTV,
pay-TV C More, and Swedish TV4 (Telia Company, 2021b).
Being a continuously expanding media and technology company with ownership and collaboration with widely known media content providers (Telia Company, 2021b) (Liiga.fi
- Jääkiekon SM-Liiga Oy, 2020), Telia has a possibility to offer customers more exclusive
products and content, such as channel packages for watching Finnish ice hockey (Seppänen,
2018) or new streaming services (Telia Company, 2020g). As the demand for easily accessible television content is increasing, especially during the COVID-19 pandemic (Niemelä,
2020), Telia can distinguish themselves in the market even better.
The increased demand for easily accessible and versatile content, along with the constantly
evolving field of television, forces television companies to be even more agile and flexible.
Moreover, they need to be able to develop and release new products faster and smoother,
and respond to huge changes to challenge, or even overcome, their competitors. March
2018 is a practical example of this readiness. As a result of the partnership with the Finnish
Hockey League (Seppänen, 2017), Telia announced that for the upcoming hockey season
of 2018-19 they would release exclusive Liiga related content. This included completely
new channel packages with the possibility to watch single matches, team specific matches,
or even every match from every team in the whole hockey season (Seppänen, 2018). In
practice it meant that, since there were 15 teams playing for season 2018-19 (Liiga.fi Jääkiekon SM-Liiga Oy, 2020), there were more than 16 Liiga related channel packages
released in Finland by Telia at the same time.

2.3.1

Channel Packages by Telia

As mentioned above, Telia Finland Oyj is a major player in the Finnish market and offers
different services in the field of mobile, broadband, and especially television (Scaled Agile,
Inc., 2019b). Due to the scope of this study, this chapter will specifically focus on channel
packages.
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A channel package is a product offered by Telia to both consumer and corporate customers
alike (Telia Company, 2020b) (Telia Company, 2021a). A single or multiple packages can
be purchased at the same time through different sales channels, e.g. directly from Telia
Finland’s online store. Channel packages are offered to different TV-platforms (Telia Company, 2021c), and with these products, users are able to access and view specific television
content, such as movies, series, and sports with monthly payments (Telia Company, 2021c)
(Telia Company, 2020b). In Finnish markets, Telia sells channel packages of different sizes
from different price ranges, to offer a vast catalogue of versatile content (Figure 2.6).

Figure 2.6: Examples of Channel Packages Telia is Offering, February 2021 (Telia Company, 2020b)

In an example scenario, a consumer customer is interested in Telia’s television services and
wants to watch a series he/she heard about. The customer had noticed that this series
can be viewed by ordering a specific channel package from Telia. The customer accesses
Telia Finland Oyj’s online store using a web browser of their choice. As the customer
does not have any existing television services from Telia, he/she decides to order a Telia
TV application alongside the desired channel package, e.g. HBO Nordic (Telia Company,
2020e). After the order has been placed and completed, the customer is ready to view the
ordered content (Telia Company, 2021c). A simplified version of this order flow can be
seen in Figure 2.7. Similarly, if the customer would already be Telia’s customer and have
e.g. a Telia TV application, he/she would have a possibility to order new content through
Telia’s self-service site as well by first logging in, and then ordering the wanted content
(Telia Company, 2021e).

Figure 2.7: An Illustration of Channel Package Order Flow From Telia’s Online Store
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2.3.2

The Testing Process of Channel Packages

When discussing the testing and releasing of new channel packages in this study, one of
the following scenarios are always referred to:
1. One or more completely new channel packages are being developed for existing TVplatforms
2. Two or more existing channel packages are combined to create completely new products on existing TV-platforms
In both of these scenarios, a new channel package will be tested as part of the UAT
performed by the inspected System Team. This being said, the team performs a set of tests
from an end-user’s perspective (Luo, 2001) to validate that the new channel packages meet
the set criteria (Scaled Agile, Inc., 2018) regarding both the usability and functionality,
as defined through user stories, features, and capabilities (Scaled Agile, Inc., 2018). After
the UAT has been completed and the results reviewed (Bentley et al., 2005), the new
channel packages are released in Telia Finland Oyj’s existing sales channels, such as the
online store mentioned above.
According to the Expert 2 (Table 3.2), testing a new channel package consists of a set
of basic tests. In the expected end-to-end flow, the tested product is ordered from the
inspected sales channel and it is ensured that the order flows through the correct background systems with correct details. Depending on the actual test cases, the end-to-end
order flows can have multiple variables that are needed to take into account, such as the
product’s pricing. On top of the base cases, additional test cases are also required depending on given needs and requirements, such as ensuring that the new packages cannot be
ordered with packages that include partially the same contents. Since there can be multiple channel packages tested simultaneously, testing each necessary scenario with each
package involves a huge set of compulsory cases from a tester’s point of view.
Currently, the inspected team uses only manual testing efforts to test required capabilities
and features during UAT, as it is generally done (Pandit & Tahiliani, 2015). Therefore,
as tests have a tendency to be repetitive, performing a large set of test cases could be
monotonous and laborious for the testers (Berner et al., 2005). Even though UAT is
not generally automated, for teams with a limited amount of testers with busy schedules
(Pandit & Tahiliani, 2015), feature-level and capability-level tests could be automated as
much as possible, e.g by using BDD techniques (Scaled Agile, Inc., 2018). From Telia’s
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perspective, the channel package testing process would be a good candidate for automated
testing because of the repetitive, time consuming, and laborious tests it contains (Asfaw,
2015).
Therefore, the manual testing efforts could be reserved for other more time consuming and
larger projects, and channel package testing could be handled partially by using automated
tests. This would help to decrease the time used for testing (Karhu et al., 2009) and to help
testers direct their time and resources better (Asfaw, 2015) to more critical and complex
projects, and the repetitive task could be left for test automation (Kasurinen et al., 2010).
Also, when a product, in this study a channel package, is generic and independent enough,
it makes it easier to specify the automated tests (Karhu et al., 2009).

3 Research Approach
3.1

Research Methods

In this chapter, the research methods for this study will be shortly presented. The chapter consists of three sections: Research methods, Data collection, and Interview guide.
This study was conducted as a case study, combined with elements from design science.
Therefore, the study was divided into two distinctive parts:
1. Conducting a case study to gather data regarding channel package development,
testing, and test automation in Telia Finland Oyj
2. Defining a business case based on the data collected from the first part of the study
The case study was executed first with the purpose of mapping out the main expectations
and opinions regarding test automation within the company and the usefulness of test
automation in the different areas of channel package testing. The purpose of the case
study was also to get an overview on how often new channel packages are developed and
tested, and which Sales Channels are the most critical regarding channel package testing
and sales.
These goals were accomplished using semi-structured interviews. Through the interviews,
both quantitative and qualitative data were collected, as per the interview guide.
The second part of the study focused on creating an artefact: a business case on channel
package test automation. A Lean Business Case was defined based on an epic analysis by
using existing templates provided my SAFe (Scaled Agile, Inc., 2020b). These particular
templates and instructions were used since Telia Finland Oyj is utilizing the principles of
SAFe, and therefore, the available templates would suit the needs of this study perfectly.

3.2

Data Collection

The data for this study were collected through interviews with Telia Finland Oyj’s employees, previous studies accessed through different online sources, such as Google Scholar,
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online sites, and the material available from Telia Company’s and Telia Finland Oyj’s intranet.
All together eight of Telia Finland Oyj’s employees were interviewed. Each of the interviewees had years of experience in various levels of the target organization. Five of the
interviewees, Business 1 - 5 (Table 3.1), were employees who worked with channel package development on some level or had knowledge on the inspected product type from a
business perspective.
The other three interviewees, Tester 1 - 3 (Table 3.2), were testers from the inspected
System Team. Throughout their career at Telia Finland Oyj, the testers had participated
in planning and testing activities of multiple testing projects revolving around new or
newly configured channel packages.
Interviewee

Date

Time (EET)

Interview length (min)

Business1

07.04.2020

15:00 – 15:30

33

Business2

08.04.2020

13:30 – 14:00

30

Business3

14.04.2020

13:00 – 13:30

38

Business4

16.04.2020

14:00 – 14:30

41

Business5

20.04.2020

12:30 – 13:30

43

T ester1

29.04.2020

14:00 – 14:30

32

T ester2

29.04.2020

15:00 – 15:30

38

T ester3

30.04.2020

10:30 – 11:00

36

Table 3.1: Table of Interview Schedules

The interviewees were suggested by a contact person, a manager at Telia Finland Oyj,
who was supervising the study at Telia and had a vast list of contacts due to his/her
position. The suggested interviewees were contacted via email, Slack, or Skype for Business, depending on the situation. The interviewees were given general information about
the study and they were told that each interview would take approximately 30 minutes.
After agreeing to take part in the study, suitable interview times were scheduled. Every
interviewee except one received the interview questions beforehand in order to investigate
the questions in advance to do possible research.
The interviews were held between Tuesday the 7th of April and Wednesday the 30th of
April 2020. All the interviews were held through Skype for Business due to many of
the interviewees being located somewhere other than Telia’s Helsinki office. The global
pandemic COVID-19 also complicated arranging face-to-face meetings.
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At the start of each interview, the interviewees were asked for their consent to record the
interviews. All the participants consented, which made it easier to scrutinize and analyze
the results. Consequently, it was also informed that the recordings and data collected
from the interviews would be stored and handled according to the principles of GDPR
regulations. All the interviewees would be kept anonymous, and the saved recordings
would be deleted after the completion of the study.
The interviews were held in Finnish, since all the interviewees spoke native Finnish. Therefore, the interviews were more relaxed and authentic. After the interviews, the interview
questions and results were then translated into English for the purposes of this master’s
thesis.
Before the main interviews, two experts were consulted for a more comprehensive background regarding SAFe and channel package testing in Telia Finland Oyj. The consultations were held via Skype, and resembled informal and relaxed discussions rather than
traditional interviews. Therefore, the interviewees were able to discuss the matter more
freely and present possible educational material they had prepared for the consultations.
As opposed to the main interviews, these consultations were not recorded.
Interviewee

Date

Time (EET)

Interview length (min)

Expert1(SAF e)

24.03.2020

09:30 – 10:30

60

Expert2(T esting)

03.04.2020

13:30 – 14:30

60

Table 3.2: Table of Expert Consultation Schedules

3.3

Interview Guide

The interview guide for employees with business background consisted of 10 main questions
and 6 follow-up questions (Appendix A). The purpose of the selected questions was to
get insight on the employees’ opinions, expectations, and knowledge on test automation.
Another goal was to discover the volume of the sold channel packages in different sales
channels and thus, which of the sales channels and testing scenarios would be the most
important to test when testing new channel packages.
The interview guide for testers consisted of 8 main questions and 6 follow-up questions
(Appendix B). Some of the questions were the same for the testers and business people,
such as questions regarding the importance of certain testing scenarios and the benefits of
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utilizing test automation for channel package testing. The main purpose of the selected
questions was to learn how much of the testers’ workload consisted of channel package
testing, and what their opinion was on whether and how utilizing test automation for
channel package testing would ease that workload.

4 Interview Results
This chapter of the thesis will present both the business and the tester interview results.
Before diving deeper into the results, it needs to be acknowledged that because the business
interviewees were working with varying channel package related responsibilities, some of
the interviewees were more familiar than others with topics such as sales numbers, testing
processes, and test automation. Therefore, some of the interviewees were not able to
answer the questions outside their own area of expertise.
A similar acknowledgement should be pointed out regarding the interviews with the testers.
Since the testers have multiple on going testing projects and responsibilities simultaneously, some of the testers might focus more on other areas of channel package testing and
some on another. This being said, some of the testers might be more involved in channel
package testing than others even though all of the testers have participated in a number
of testing projects revolving around channel packages.
This subject will be discussed more in depth in the ”Threats to Validity” chapter.

4.1

Test Automation in Channel Package Testing

Both tester and business interviewees agreed that using test automation to test channel
packages could be a very useful tool to make the testing process of channel packages
easier and less time consuming than what it currently is. The average grade from all the
interviewees on how useful the utilization of test automation in channel package testing
could be was 4.1 (Figure 4.1) from a scale of 1 to 5. In this scale, 1 stood for ”Useless”
and 5 ”Very Useful”.
Many of the interviewees saw that channel package testing would be a good place to start
experimenting with test automation. For example, Interviewee Business 1 stated that
channel package testing has a lot of routine-like parts which could be automated without
any drastic risks. Interviewee Tester 2 pointed out that a great amount of monotonous
tests exist that could be handled with test automation thus, saving a lot of the testers’
time. This being said, Interviewee Tester 1 saw that regarding the testing processes of
all the different products the interviewee had been involved with, channel package testing
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Figure 4.1: Average Scores on the Overall Usefulness of Test Automation in Channel Package Testing

would benefit from test automation the most:
Tester 1: Considering for which testing activities test automation would be the most useful,
it would be channel package testing.
Interviewee Business 1 also pointed out that if test automation could be utilized with
existing product models, in this case with channel packages, it would be more beneficial
since comparisons with manual testing efforts could be drawn.
All the interviewees agreed upon testing being a vital part of the channel package development. For example, Interviewee Business 3 stated that even though a product such
as a channel package would be relatively simple and familiar, it should still be tested
thoroughly because issues and bugs could easily occur if not tested properly. Although
necessary, Interviewee Business 1 pointed out that the testing processes of channel packages are usually rather long due to multiple channel packages being tested at the same
time, which adds couple of more weeks to the release schedule. Interviewee Tester 3 added
that a large amount of different commercial requirements also increases the testing workload and therefore, the length of the testing period. As Interviewee Business 5 stated,
there exists a risk of testing being a bottleneck in channel package development. Interviewee Business 1 saw that this could be handled with test automation, making the channel
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package testing process more efficient and faster:
Business 1: The most prominent benefit (of utilizing test automation in channel package
testing) would be that we would be able to reduce the time needed for testing.
This being said, e.g. Interviewee Business 5 considered that the testing process was the
most time consuming part of the channel package development cycle, and with test automation the time required for testing could possibly be reduced and the time-to-market
be decreased:
Business 5: (With test automation) we would be able to release the product (a new channel
package) to the market faster since testing might be the most time consuming part between
the development and the release of a new channel package.
For the Business Interviewees, it was seen as very important that channel packages could
be released with an even faster pace, and that test automation could help with this goal.
For example, Interviewee Business 2 thought that test automation could be a useful tool
for Telia Finland Oyj, especially if it could lower the threshold of releasing new channel
packages and it if would help make the release to the market faster and more agile:
Business 2: I would say that (test automation) would be rather useful if it would help us to
deliver new channel packages to the market at short notice because the requests for changes
are usually coming at very short notice.
Besides reducing the overall time needed for testing new channel packages and enabling
faster release cycles, utilizing test automation was also seen by the interviewees as a way
to help decrease the amount of manual testing efforts currently required for testing new
channel packages. As stated above and brought up by Interviewee Tester 2, channel
package testing contains a large set of monotonous test cases. According to Interviewee
Tester 3, the testing process of channel packages is almost the same with each new channel
package product, without any huge variations in the scope of testing. This, as said by
Interviewee Tester 2, can be from a tester’s point of view rather unfruitful and unrewarding:
Tester 2: My motivation is that it (test automation) will save testers’ time... If there are
a lot of similar tests (to be executed), it is very miserable for the testers: I have this kind
of a human point of view on the matter.
Interviewee Tester 1 pointed out that the testing coverage would not drastically increase
with test automation since the testing coverage is already ensured to be as good as possible
when tested manually with the given time constraints and resources. Tester 1 continued
that rather than just expanding the testing coverage, test automation could be a tool
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to help focus human resources elsewhere. Leaving the monotonous test cases for the
automated scripts could save testers’ time and resources, and benefit not only the channel
package business, but the development processes of channel packages and other products
as well, as pointed out by Interviewee Business 1.
Another benefit that was brought up by multiple interviewees was increasing the use of
test automation would contribute to increasing user confidence in test automation tools.
As stated by Tester 3, the confidence in using test automation would first start growing
within single teams as the new testing tool is included and accepted as a new addition to
the team’s ways of working:
Tester 3: In a smaller scale increasing the confidence on test automation within our team
(the System Team) and accepting test automation as a new tool. But also in a larger
scale, eventually in the whole organization once some concrete results could be presented
in a proof-of-concept-kind of way.
In addition of making team members more confident in using test automation tools, many
of the interviewees also thought that using test automation in channel package testing
would increase the overall confidence and knowledge of the behaviour of channel packages.
According to the interviewees, test automation would provide a framework for both the
testers and customer care to refer to. This, in turn, would leave less room for speculation on
whether e.g. certain rules work as they should both in test and production environments:
Business 3: And also the confidence to talk to customers about channel packages would
increase since there is more confidence in the product’s rules and logic
Although test automation was seen as a useful tool with many benefits, some concerns
regarding the overall usefulness were brought up. For example, the Interviewee Business 4
brought up a concern about how the release rate of new channel packages affects the overall
usefulness of utilizing test automation in the channel package testing process. Interviewee
Tester 1 pointed out that when weighing the usefulness of this solution, the effort of
implementing an efficient test automation solution for channel package testing needs to
be taken into account. The same concern was also brought up by Interviewees Business
2 and 4 who saw that there are a lot of complex and moving parts in channel package
testing that could make the implementation of the automated tests difficult:
Business 4: I see the implementation of a whole test automation solution (for channel
package testing) very complex to begin with.
Interviewee Business 4 also pointed out that as there are a lot of changes e.g. in the
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different Sales Systems, keeping the tests up to date could end up being a troublesome
task. Similarly, Interviewee Tester 1 pondered on how much effort is needed to maintain
these tests and to keep them up to date. Tester 1 also discussed the re-usability of the
automated tests, regarding e.g. how well the existing tests could be adapted to test each
new channel package without any drastic changes in the scripts:
Tester 1: The usefulness (of test automation in channel package testing) depends a lot on
how easily the scripts can be maintained and re-used with different channel packages.

4.2

Test Automation in Specific Areas of Channel
Package Testing

In addition to just verifying the overall usefulness of test automation in channel package
testing, the areas of channel package testing that can benefit the most from test automation
were mapped out. Therefore, the different areas of channel package testing were roughly
divided into the following 4 categories:
• Pricing, different pricing setups
• Rules, e.g. rules between different channel packages
• Different TV-platforms, e.g. Telia TV application
• Different Sales Channels, e.g. Telia Finland’s online store
In practice, the division between the different areas of testing is not as simple or specific as
presented above. The division was simplified for the purposes of this study. For example, as
stated by Interviewee 4, all of the different areas of channel package testing are connected
at some level:
Business 4: ... it needs to be taken into account that every area (of testing) is basically
affecting each other.
Out of these 4 categories, all the interviewees saw that test automation would be the most
beneficial when used to test the complex set of rules that need to be taken into account
when testing new channel packages. The overall usefulness of this area of testing was given
an average grade of 4.6 (Figure 4.2).
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For example, Interviewee Business 4 saw that since rules and different pricing setups are
the most complex and multidimensional areas of channel package testing, test automation
could be a useful tool to test these specific areas. Interviewee Business 2 also considered
the different rules as one of the most complex areas of channel package testing. Therefore
they would benefit a lot from test automation. The interviewee also pointed out, that
because of its complexity, building efficient automated tests to test the different rules
could have its challenges:
Business 2: I would say that using test automation to test the rules would also end up being
useful, because they are so complex. However, test automation could be hard to implement
because of the said complexity.
The different rules were also an area of channel package testing that all the testers viewed
as the most time consuming, and therefore, as stated by Interviewee Tester 2, ”laborious
to test”. As brought up by Business 1, testing different rules thoroughly requires a large
number of test cases, and e.g. testing for that customers cannot order channel packages
with the same content creates the majority of these test cases:
Business 1: Regarding different rules, test automation would be a very useful tool, because
ensuring that a customer cannot order multiple channel packages with the same content
alone produces a vast set of test cases.
It was heavily pointed out by both business and testers, that the different rule sets alongside multilevel pricing setups, are vital testing objects since they are not only important
from a functional point-of-view, but from a business point-of-view as well. Interviewee
Tester 3 stated that both the prices and rules are directly connected to both positive
and negative customer experiences. The interviewee continued, that when looking from a
business perspective, if a customer e.g. could not purchase content he or she is entitled to,
or purchases a channel package with the wrong price, it could have drastic effects for the
company. Interviewee Business 2 pointed out the exact same thing reminding that it is
paramount for the prices to be absolutely correct and tested before a new channel package
is released. Interviewee Tester 2 also mentioned that if the rules do not work correctly,
customers could be e.g. able to purchase channel packages with the same content. This
implies that the rules are the most important part of channel package testing:
Tester 2: .. to ensure that customers are not paying extra from owning channel packages
with the same content, I would say it (the rules) is the most important one (area of channel
package testing).
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Figure 4.2: Average Scores on the Usefulness of Test Automation in Channel Package Testing / Testing
Areas

Using test automation to ensure the different functionalities of different sales channels are
working as expected, was seen as beneficial as well, especially from the business perspective. For example, Interviewee Business 3 stated that since the different sales channels are
somewhat present and visible for the different users on a daily basis, it is important that
they are tested properly. As stated above by Interviewee Tester 3, if the sales channels do
not work as expected, there can be dire consequences for the company to handle:
Tester 3: ... And if a customer is not able to order a product (channel package) he/she
wanted to order from a specific sales channel, that would be a huge catastrophe for Telia.
Interviewee Business 3 continued that since there have been some challenges in the past
involving the different sales channels when new channel packages have been developed
and tested, test automation could be used to assist testers in finding these known issues.
Interviewee Business 4 also added that since there may be some differences regarding how
specific channel packages are offered in different sales channels, the number of use cases
increases as well. Test automation could be used to cover these scenarios.
However, multiple interviewees told that testing end-to-end order flows and creating test
orders from different sales channels is not problem free. For example according to Inter-
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viewee Business 5, unstable test environments are a huge challenge with test automation
and the large amount of integrations are one of the biggest risk factors when creating
end-to-end channel package orders from sales systems to the downstream systems:
Business 5: To my understanding, most of the issues come from orders made from different
sales channels because of the vast number of interfaces and systems that the order needs
to flow through.
Interviewee business 1 also pointed out that the majority of time reserved for channel
package testing is occasionally and unfortunately wasted on account of test environment
and test data issues that cause the tests in downstream system. The interviewee continued
that with test automation, these kind of orders could easily be re-tried without burdening
the testers:
Business 1: If we could get this automated, it would be very useful, because the robot can
try the tests again and again without getting tired, unlike testers testing the same thing
manually.
Although both testers and business agreed that test automation would be a useful tool to
test new channel packages in different sales systems, there was a prominent difference in
how useful each party considered test automation in this specific area of channel package
testing to be. Whereas business thought that testing different sales channels would be
highly useful (an average grade of 4.6), the testers saw that using test automation to test
these would not be very useful (an average grade of 3.0) (Figures 4.2 and 4.3).
For example, Interviewee Tester 2 saw that test automation could be used to test that the
channel package orders created from different sales channels would behave as expected in
the downstream systems. As previously pointed out by some of the business interviewees,
Tester 2 also mentioned that there have been incidents during testing in which channel
package orders have not been behaving as expected. Test automation could help verify
the end-to-end flows:
Tester 2: But when discussing end-to-end tests, it has been acknowledged that there have
been occasions where the orders made from front-end are behaving differently in the backend compared to orders made directly in the back-end. So in this sense, I would see test
automation as a useful tool (to test different sales channels)
The testers agreed that test automation could in theory be used to test the graphical user
interface (GUI) of different sales channels, and to verify e.g. channel package descriptions
and logos (Figure 4.4), as suggested by Interviewee Business 5. For example, Interviewee
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Figure 4.3: Average Scores on the Usefulness of Test Automation in Channel Package Testing And
Different Sales Channels

Tester 1 remarked that test automation could be used to check how the user interface of
different sales systems looks and behaves. However, the tester added that there might
still exist situations that could not be verified by a robot, and that would need human
attention and knowledge to be verified properly. Interviewee Tester 3 also pointed out
that since changes occur in the sales channels, this would not make keeping the test cases
up-to-date and functional an easy task. According to the majority of the testers, using
test automation to interact and verify the GUI of the sales channels would be difficult or
impractical. This lowers the testers’ overall score:
Interviewee Tester 2: But let’s put it this way, verifying UI with test automation in the
context I know is not that simple, and as such it lowers its usefulness for me.
In the fourth area of channel package testing, the different TV-platforms, test automation
was also seen as an advantage to cover a large set of repetitive test cases. As brought up
by Interviewee Tester 3, when testing new channel packages on different TV-platforms,
the manual effort required is very high and in a worst case scenario testers are required to
repeat the same set of test cases again and again to cover all the necessary scenarios:
Tester 3: When testing them (the different TV-platforms) manually, you need to execute
basically the same tests for all the different platforms. With test automation a big chunk
of the workload could be removed.
Interviewee Business 4 remarked that because of the different areas of channel package
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Figure 4.4: Logo for Telia Liigapassi As Displayed In Telia Finland Oyj’s Online Store (Telia Company,
2021d)

testing are colliding in one way or another, it makes different TV-platforms a rather complex area as well. Because of this complexity, Interviewee Business 3 saw a possibility
of test automation helping to concretize and memorize all the different exceptions and
scenarios regarding this area of testing to ensure everything is working as expected. Interviewee Business 2 also brought up that since it is important to ensure that the right
channel packages are offered on the right TV-platforms, test automation could be used.
Overall, test automation was considered to be least useful in covering different TVplatforms as compared with other areas of channel package testing. For example, Interviewee Business 1 mentioned that the benefits regarding time could be less significant
than in other areas of testing. The interviewee was concerned about the re-usability of
the scripts and that there might be a need to adjust or correct the scripts case by case
with each new channel package, making the solution less useful.

5 Discussion
In this chapter, the interview results presented in the previous chapters are analyzed with
reference to the theoretic framework. Both the benefits and the possible constraints of
utilizing test automation in channel package testing process will be discussed in detail.

5.1

The Benefits

Overall, test automation was seen by the interviewees as a useful tool that could bring the
following benefits to the channel package testing process:
• increase the speed of the channel package testing process and decrease the time-tomarket
• help testers focus on more critical and complex cases, and leave the monotonous and
repetitive cases for the automation
• increase confidence in test automation and in the rules and logic of channel packages
According to the results, testing new channel packages is a process considered as the
most time consuming part of the whole channel package development cycle. Testing is a
major challenge in software development (D. Kumar & Mishra, 2016), and some of the
interviewees saw that given the usually tight schedules and limited resources of testing,
testing could become the bottleneck of channel package development. If so, it would
interfere with the original release plans, postponing the release further and increasing
the time-to-market. This would also increase the time it takes new products to start
generating revenue and pay back the costs of the development process. Naturally, this
is less desirable from a business perspective, and channel package testing currently binds
more time and human resources than it should. With right amount of test automation,
the testing process could become less time consuming and expensive. Therefore, the strict
deadlines could be met more easily and time-to-market decreased (D. Kumar & Mishra,
2016). The possibility of bringing new channel packages to markets faster offers Telia
better marketing opportunities, and users are also able to acquaint themselves with new
channel packages, purchase, and take them into use faster (Khomh et al., 2012).
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From a business perspective, this would be very important, since it was brought up that
needs for new channel package products generally come on very short notices from the
business and stakeholders. In addition, the changes are often expected to be completed
quickly. Therefore, swift actions regarding test planning and reserving all the necessary
testing resources are required so that the testing can be completed within the given timeframe. This undoubtedly puts extra pressure on testing.
Since test automation has become somewhat trendy (Garousi & Mäntylä, 2016), it is
surrounded by a lot of false expectations (Hoffman, 1999). Because of its novelty charm,
companies tend to make wrong decisions over what to automate due to not considering
what should actually be automated (Garousi & Mäntylä, 2016), and even ending up trying
to automate everything that is possible to automate (Hoffman, 1999). Consequently, this
leads to quickly abandoning test automation efforts after realizing e.g. how much effort the
development and the maintenance of automated tests truly require (Ramler & Wolfmaier,
2006), or that test automation did not bring an immediate payback (Hoffman, 1999).
Therefore, no matter how attractive it might seem at first, automating the whole channel
package testing process would not be the right direction to proceed with test automation.
Deciding what should be automated and what should not be is a very important decision
(Amannejad et al., 2014).
As with Telia’s channel packages, since test automation is introduced to an existing testing
process previously handled with manual efforts, a right amount of test automation would
not only be necessary, but cost effective and time saving as well (D. Kumar & Mishra,
2016). Therefore, the cost-related benefits can be inspected as a trade-off between manually testing channel packages and the current overall testing situation (Hoffman, 1999).
As stated by some of the interviewees as well, with a solution like this, the results and
benefits of the implementation of test automation can be measured more easily than by
implementing test automation for something completely new that has not been previously
tested with manual efforts.
During the interviews it was repeatably brought up that testing a new channel package
requires a set of monotonous test cases which, from a testers point of view are rather
unrewarding to execute. These kind of tests that are repetitive and time consuming are
a good place to start implementing test automation (Asfaw, 2015). In these repetitive
and time consuming test cases, the focus should be on cases promising the highest return
on investment (Berner et al., 2005). By outlining the most repetitive and monotonous
test cases of the channel package testing process, discussions and plans can be initiated to
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decide which particular test cases should be covered by test automation, and which should
still be tested manually, to make the overall testing process less time consuming. With
careful evaluation like this, channel package testing could benefit from test automation
since automating everything that can be automated is neither practical nor desirable, and
therefore, not a valid option (Hoffman, 1999).
Because of the given time constraints and limited testing resources, some of the test cases
need to be left out of the scope of testing sometimes so that the given schedules are met
(Farooq & Quadri, 2010). Although exhaustive testing is not possible (Farooq & Quadri,
2010) and everything cannot be automated (Hoffman, 1999), a better test coverage can be
achieved with test automation (Karhu et al., 2009). The testing process can be made even
more efficient by saving the testers’ resources for some of the more critical and interesting
tests, leaving the repetitive and uninteresting tests for test automation (Berner et al.,
2005). Therefore, there are more testing resources available to focus on areas that have
previously received less attention (Berner et al., 2005). In this case, seeing as there are
available test automation tools, it might be prudent to utilize them in the aforementioned
neglected areas of testing, if such is practical from a test automation’s point of view.
Consequently, not only can the effectiveness and time management be improved, but the
quality and the depth of the test cases could significantly increase as well (Berner et al.,
2005).
To achieve a successful test automation solution, a solid testing process is very helpful but
creating a thorough test automation strategy is crucial (Berner et al., 2005). The strategy
should take into account the quality objectives and characteristics of the test objective,
and also clearly define what the goals of the solution are (Berner et al., 2005). In this
study, the strategy would revolve around channel package testing and the goals could be
summarized to a faster, more effective, and less expensive channel package testing process,
which allows shorter release cycles and time-to-market. As the test automation strategy’s
scope is quite specific, a test automation strategy made specifically for channel package
testing could not be used as is with the testing processes of Telia’s other products.
A good test automation strategy also combines various different approaches rather than
focusing on one specific approach. In practice, this would mean utilizing e.g. system,
integration, and unit test automation in the test automation approach, making it more effective (Berner et al., 2005). Therefore, in case of channel package testing, the automated
tests could be used during the testing process of a new channel package. In order to maximize test automation’s potential and usage, they can also be used outside of this specific

37
testing process. This being said, some of the scripts developed for testing new channel
packages could also be used e.g. to ensure the integrity of a specific test environment, or
to ensure that specific functionalities are still working after changes in specific systems.
It is also necessary to evaluate the test automation approach frequently and to constantly
keep improving it. Having said that, a solution can be made for meeting all the set
requirements and to staying compatible with e.g. the latest system changes. After the
implementation it is therefore crucial to evaluate whether the goals set for test automation
have been achieved or not (Berner et al., 2005). It can be falsely expected that once test
automation has been implemented, all the problems that it was expected to solve, would
have done so immediately (Hoffman, 1999). But systems do change and evolve (Kaner
et al., 2008) and therefore tests might become obsolete if not frequently updated and
maintained (Berner et al., 2005). For example, if the maintenance of test automation is
blindly ignored, updating the whole solution up-to-date can in a worst case scenario cost
more than executing the same cases manually, which would cause test automation to be
an impractical investment (Kasurinen et al., 2010). This in turn could lead to abandoning
the entire solution.
But is should not be forgotten that automated tests generate results, which need to be
analysed by someone (Hoffman, 1999). Therefore, although the tests are running independently without human involvement e.g. outside office hours, someone needs to evaluate
whether the results are as expected and if the test was executed as written. Despite test
automation saving the testers’ time, some time still needs to be reserved for analyzing
the results, which can end up costing more than simply manually testing the cases (Hoffman, 1999). To make the analysis of the results as effortless as possible, thus becoming
a less time consuming and a cheaper process, test automation needs to be in an easily
understandable and interpretable format (Karhu et al., 2009).
If test automation is introduced to a team that has not utilized it before, testers are
faced with the challenge of embracing new ways of working. This will require testers
to participate in necessary training so they, and other users as well, are able to use the
implemented test automation tools (Karhu et al., 2009). With proper training, practice,
and set-ups, users themselves are able run the scripts e.g. by triggering them manually
a desired time, and scheduling them to be run outside office hours. Naturally, training
generates costs as well, which needs to be taken into account (Karhu et al., 2009). The
more time and effort spent in getting acquainted with test automation, the better the
results and level of familiarization will be. Eventually, this will make test automation
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easier to accept as a new tool to make the testing process more efficient and faster, and
understand that the purpose of test automation is not to replace the human testers (Asfaw,
2015).
Couple of the interviewees pointed out that test automation could provide a framework,
which could help increase confidence and knowledge regarding the channel package product
itself. It was stated that test automation would provide a framework for both the testers
and customer care to refer to. As stated by the interviewees, there exists e.g. sales
persons and customer care persons within the company who have uncertainty over whether
certain functionalities should be allowed when it comes to channel packages. And as
the products evolve, they might get even more layers and become more complex, which
makes remembering all the necessary rules and scenarios even harder. However, this
sort of knowledge and confidence will be achieved mainly through experience and getting
acquainted with the product, and not because of test automation per se.
Of course, writing the automated tests for different scenarios of channel package testing, especially for the complex ones, would require all the rules and scenarios to be gone
through, which would make them clarify them to the personnel developing the automated
tests. This is necessary since to be able to create automated tests regarding a specific
domain, in this case channel packages, the developer needs to possess extensive domain
knowledge, especially with more complex scenarios (Karhu et al., 2009). Similar knowledge is already a prerequisite for the testers to be able to test channel packages properly
and thoroughly, and to verify that the products meet the given requirements (Kaner et
al., 2008). Therefore, it seems unlikely that introducing test automation to the channel
package testing process would directly increase confidence in the behaviour of channel
packages for users outside channel package development process, as it would require these
users to be part of the automated test writing process or to have access to the expected
results.

5.2

The Challenges

Although the usefulness of test automation was both generally and in specific areas of
channel package testing recognized by the interviewees, some concerns were still raised by
both the business people and the testers. The main concerns of utilizing test automation
in channel package testing were:
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• The challenges of the test automation development process
• The maintainability and re-usability of the scripts
• GUI changes
• SUT’s and test environments’ maturity and testability
• The intensity that the automated scripts are run with and therefore, how long it
takes for channel package test automation to become cost-effective
Upon first introducing test automation, there are some major negative schedule and performance impacts (Hoffman, 1999). However, test automation is already utilized at some
levels of the System Team, and in other teams in Telia Finland Oyj as well. Therefore,
with the existing knowledge and tools, implementing automated tests for channel package testing should not cause any drastic issues from a technical standpoint compared to
a situation where the development process is started from scratch. Also, when using a
keyword-driven test automation framework, such as Robot Framework (Robot Framework Foundation, 2020a), the automated tests should be easy to create and to review by
programmers and non-programmers alike (Kaner et al., 2008).
However, in most cases the required effort to develop and maintain automated tests is
underestimated (Ramler & Wolfmaier, 2006). For example, developing automated test
that are interacting with a GUI require a lot of effort to create, and as the GUI keeps
changing frequently, maintaining the scripts to adapt to the most recent changes is time
consuming and challenging (Berner et al., 2005). As stated by each interviewee, channel
package testing contains a lot of complex areas, such as rules and pricing. Even though
these areas were seen as the areas that would benefit the most from test automation, tests
focused on the more complex areas have a lot of moving parts and things that need to
be taken into account. Often the tests that are challenging to execute manually are also
challenging to automate (Berner et al., 2005). That being said, an extensive knowledge
over manual testing (Hoffman, 1999) and the domain is required to develop test automation
with proper coverage and functionalities (Karhu et al., 2009). Therefore, automating tests
might end up being a difficult task (Karhu et al., 2009), and is something that not everyone
is able to do (Hoffman, 1999).
A good rule of thumb is to start small with simpler tests, learn from that experience,
and eventually improve the test automation solution based on the gained experience and
knowledge (Berner et al., 2005). By keeping the automated tests linear and simple, the
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tests will be easier to understand, review, and less prone to errors (Kaner et al., 2008).
Therefore, the automated tests should be divided into smaller scripts each covering a
specific test or functionality, rather than trying to cover too much ground with a single
test case. This way single scripts becoming too complex and hard to maintain can be
prevented.
When automating too much and too early,the results are poorly automated tests that are
difficult and costly to maintain as well as susceptible to any software changes (Fewster
et al., 2001). If the rate of changes is high, maintaining the automated tests requires a
lot of effort and keeping the tests up-to-date with the most recent changes is a significant
concern (Garousi & Mäntylä, 2016). For example, changes in the GUI are inevitable since
the development to improve the existing designs cannot simply be put on-hold or ceased
completely (Kaner et al., 2008), and even the slightest changes in the GUI can result in
adjustments in many test scripts (Berner et al., 2005). This being said, maintaining the
automated test cases might become a troublesome challenge that affects e.g. the intensity
the tests can be run with and their overall stability.
If the test system’s overall quality is low, the value of test automation is harder to acknowledge and the overall quality of testing might decrease (Wiklund et al., 2017). When the
tested systems are not mature enough, it will cause a major negative impact, breaking the
existing tests (Garousi & Mäntylä, 2016). Human attention is necessary to supervise the
automated testing systems in case of faults (Karhu et al., 2009). Concerning issues, such
as broken integrations and changes in GUIs, the number of false-positives will increase,
and the effort needed to both repair the automated tests and analyze the false-positives
will reduce the benefits of automated testing (Garousi & Mäntylä, 2016). Therefore, the
complete fulfilment of test automation might be prevented.
Costs are the main disadvantage of test automation since neither the implementation nor
the maintenance, in addition to possible training sessions, are free of charge (Karhu et al.,
2009). Compared to manual testing, automated tests generally cost more to create and
maintain (Fewster et al., 2001). For example, updating the whole test automation solution
at once might end up costing more than executing the same cases manually (Kasurinen
et al., 2010). Needless to say, risks exist that utilizing test automation might not be as
beneficial as first thought. This happens if the costs from the initial implementation and
the continuous maintenance efforts overthrow the possible monetary benefits. The more
maintenance that is required to keep the tests cases up-to-date and running, the more the
maintenance will cost the organization. Therefore, to avoid this pitfall, it is important for
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an organization to acknowledge that implementing test automation and keeping the tests
up-to-date requires both time and resources. Organizations that are aware of the possible
costs and are prepared for them, are more likely to succeed with their test automation
efforts (Emery, 2009).
As new channel packages are being developed with different sets of rules and individual
parameters such as name, pricing, availability, etc., there is a concern on how the developed
automated tests could be reused from a channel package testing project in another. For
example, the more complex areas of channel package testing could make some of the
automated tests hard to reuse, which would require changes in the existing tests or even
completely new tests on a case-by-case basis. This however would not be practical or
desirable since it would create extra costs due to extra development work, which might
interfere with the actualization of some of the benefits of utilizing test automation in
channel package testing. Also, this could cause more tests with more complex structures,
making the tests less stable (Kaner et al., 2008).
Although the initial work of creating reusable artefacts is more expensive and more timeconsuming (Jones, 1994), the re-usability is an important consideration for efficient test
automation, since not only does it reduce the effort required to build new tests, but the
effort required for maintenance as well (Fewster et al., 2001). Since multiple channel
packages are often tested at once, the tests should be developed to be flexible enough
so that they could easily be used with different channel packages without any additional
development by e.g. simply changing test parameters, such as the name or the price of
a channel package. This way a set of core scripts applicable for every channel package
could be used instead of having individual scripts for each product. With a large number
of similar tests, re-implementing these repetitive actions would result in high maintenance
costs, e.g. in case of changes in the GUI (Berner et al., 2005). However, test automation
produces a lot of repetitive code and efforts to only avoid the repetition might lead up
to test libraries which are e.g. hard to review and maintain. This might overthrow the
efforts of keeping the tests from repeating themselves (Kaner et al., 2008).
Alongside concerns regarding the implementation, maintainability, and re-usability of the
automated tests, it was brought up how the release pace of new channel packages will
effect the usefulness of test automation in channel package testing. Based on estimations
made by the business interviewees, the pace new channel packages are released is not
intensive. Therefore, if the automated tests are only executed when testing new channel
packages, the number of times they are executed is lower than expected. Furthermore,
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the interviewees saw a risk that using test automation in channel package testing would
not be as useful or beneficial as first thought. Of course, if multiple packages are tested
at once, the amount of automated tests executed would increase as well, but is it enough?
Despite this concern, a lesser number of repetitions is seldom the cause for poor costeffectiveness, though, for certain types of automated tests, such as automated functional
tests, it depends highly on the number of times the test is executed (Berner et al., 2005).
After all, the value of the automated tests comes from the information they can provide
instead than how often the tests are executed (Kaner et al., 2008). If the tests that are not
run frequently enough, they have a tendency to become obsolete as the test suite degrades
or the SUT changes enough to brake the existing tests (Berner et al., 2005). Also, test
automation can decrease the costs of re-running tests, and therefore understanding how
many times an automated test needs to be re-run is important in addition to acknowledging
the effort required for both creating and maintaining the automated tests (Garousi &
Mäntylä, 2016).
With automation, it is possible to execute tests more often with less effort (Kaner et al.,
2008). Some test types are more suitable targets for test automation compared to others
(Garousi & Mäntylä, 2016). The test types that are executed rather often include smoke,
component, and integration tests (Berner et al., 2005). This being said, the automated
channel package tests would be executed when testing new channel packages and as part
of e.g. automated regression or smoke tests, to keep the test running as often as possible.
Therefore, ensuring the tests stay valid and return as much as additional value as possible.
This way the tests could tell e.g. if the necessary integrations are not working correctly, or
if certain channel packages are no longer displayed in the GUI of a specific sales channel
after recent changes, and bringing these issues up before they effect other testing projects.

6 Creating the Business Case
This chapter describes how the Lean Business Case was created by using existing templates
provided by Scaled Agile, Inc. (Scaled Agile, Inc., 2020b). The Lean Business Case is built
from the epic analysis (Scaled Agile, Inc., 2020b). This being said, this chapter will first
cover the definition and analysis of the epic, covering in detail different aspects of it. As
the Lean Business Case is formed from the epic analysis (Scaled Agile, Inc., 2020b), a
summary of the analysis will be presented at the end of this chapter to present what the
business case consists of.

6.1

Epic Hypothesis Statement

To capture vital information of an epic to all relevant stakeholders, SAFe provides a ready
template for this called Epic Hypothesis Statement (Figure 6.1). Test automation will
cause implementation costs (Karhu et al., 2009) and the return of investments is not
immediate (Hoffman, 1999). This being said, the Epic Hypothesis Statement helps to
present the intentions and definitions of a test automation investment for the stakeholders
to agree upon (Scaled Agile, Inc., 2020b) before the Epic is presented for Lean Portfolio
Management for an approval (Scaled Agile, Inc., 2021a).
For clarity, this chapter will be divided into different sections, each focusing on a specific
part of the Epic Hypothesis Statement presented in the provided template.

6.1.1

Epic Name, Epic Owner, and Funnel Entry Date

Since this solution is revolved around implementing test automation to help the channel
package testing process be faster and more cost-efficient, the name of the epic should
describe that purpose. As a result, ”Channel Package Test Automation” should suffice
since it summarizes the idea of the solution in an understandable way.
The Epic Owners are people who will take it as their responsibility to coordinate portfolio
Epics through the Portfolio Kanban system. Along with the other stakeholders, Epic
Owners also help to define the Epic, the Minimum Viable Product (MVP), and the Lean
Business Case (Scaled Agile, Inc., 2021a). Moreover, an Epic Owner can assist other
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Figure 6.1: Epic Hypothesis Statement Template, © Scaled Agile, Inc. (Scaled Agile, Inc., 2020b)

stakeholders to review and revisit the first versions of the Epic Hypothesis Statement,
MVP, and Lean Business Case. Who will take this Epic as their responsibility is something
that needs to be discussed and decided upon within the System Team and with the relevant
stakeholders.
Once these roles have been defined and set within the organization, the Funnel Entry
Date can be specified. A funnel is an entity into which new business and technology
ideas originating e.g. from ARTs, teams, or even customers, with a strategic or business
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model impact, are captured (Scaled Agile, Inc., 2021c). Although a funnel can contain
epics that are still titled as ”work-in-progress” (Scaled Agile, Inc., 2021c), the solution
should be entered to the funnel as soon as possible. Reserving the necessary resources and
identifying the target PI is required and should be done in advance.

6.1.2

Epic Description

The Epic Description is the sales pitch, and the purpose of it is to clearly and consistently
present a high-level description of the solution (Scaled Agile, Inc., 2020b). In other words,
the purpose of the Epic Description is to sell it to different stakeholders and convince them
of the usefulness and benefits this solution can offer. The description should be tailored
to answer the following questions:
• For customers
• who do something
• the solution
• is a something – the ‘how’
• that provides this value
• unlike competitor, current solution or non-existing solution
• our solution does something better — the ‘why’
This solution is for the System Team in Telia Finland Oyj’s organization (for). The team
ensures the quality of new features and functionalities, such as new channel packages,
through User Acceptance Testing (UAT). The main goal of UAT is to ensure that the tested
features and functionalities meet the given requirements from end-users’ and business’
perspectives (who).
This solution, the Channel Package Test Automation (the), contains automated test cases
that will be executed when a single or multiple new channel packages are needed to be
tested by the System Team. The test cases will be similar to the ones that are currently
executed manually by the testers of the System Team. The purpose of this solution is not
to handle channel package testing completely by using automation, but to combine both
automated and manual efforts leaving the more complex cases that need human attention

46
for the testers, and the monotonous and cumbersome cases for the automation. For the
automated tests human intervention is only needed to trigger the automated cases and
to analyze the results. These automated tests will be created using a free, open-source
test automation framework, Robot Framework, which has already been utilized by the
inspected System Team (how).
The Channel Package Test Automation-solution will eventually result in faster release cycles decreasing the time-to-market, lowered testing costs, more effective use and allocation
of human resources and ensuring that testing will not become the bottleneck of channel
package development. This being said, not only does the channel package testing process benefit from this solution, but the whole channel package development process and
channel package business as well (that).
Currently, the System Team’s test automation solution is not unfortunately yielding the
full benefits of test automation partially because of an insufficient test automation strategy
and resources. However, as test automation has already been introduced to the team, there
is a solid basis and a starting point for the Channel Package Test Automation-solution
with existing keywords and setups. This will effectively reduce the time and effort for
creating the Minimal Viable Product for this solution (unlike).
The Channel Package Test Automation-solution will present more efficient ways of working
with test automation based on a thorough benefit analysis offering the inspected System
Team a possibility to reach the full potential of using test automation to ensure quality
and more agile releases of new channel packages in the future (why).

6.1.3

Business Outcomes

Based on the interview results and the analysis, the main benefits the Channel Package
Test Automation-solution could provide from a business perspective are
• Shorter release cycles and time-to-market
• More cost-efficient channel package testing
If the channel package testing process is handled partially by test automation, the more
time-consuming and monotonous tests can be left for the automation to handle. Therefore,
these tests can be executed in parallel while manual testers are executing other tests or even
outside the business hours. This way, the channel package testing process can be completed
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faster and within the given time constraints. Faster testing results in decreasing the time
of the entire channel package development process. Therefore, new channel packages can
be released to the market faster, which ensures that they are available to the consumers
faster, providing Telia an edge against their competitors.
As parts of the channel package testing are handled with automated testing, the testers’
time and resources can be allocated to more critical projects. Therefore, the costs of the
channel package testing process will eventually decrease, since executing tests with test
automation is cheaper than using human testers.

6.1.4

Leading Indicators

The Leading Indicators are used to define the early measures that predict whether the
business outcomes of the solution according to the hypothesis, will be proven true (Scaled
Agile, Inc., 2020b). Regarding the Channel Package Test Automation-solution, a successful implementation of the MVP is an important early measurement. In this case, it
involves a smaller set of initial test cases regarding channel package testing.
To prove that the MPV works as originally planned, it is possible to implement it with
the required features and functionalities, and with the intended tools, in this case Robot
Framework. The test cases included in the MVP should be successfully run in specified
test environments without human intervention. The majority of cases should also be
successfully executed from start to finish without them failing e.g. because of test data,
test environment, or other issues unrelated to the implementation of the MVP.
After ensuring that the MVP works as intended, it would a logical continuation to compare if the time needed for testing a new channel package actually decreases when using
both manual and automated testing efforts instead of using only manual testing efforts.
Including the MVP in a channel package testing project would be a perfect opportunity
to see whether this solution can in practice provide the promised business related benefits,
and whether it would be worthwhile to expand test automation further in channel package
testing.

6.1.5

Nonfunctional Requirements (NFRs)

The Nonfunctional Requirements (NFRs) are used to define system attributes such as
”security, reliability, performance, maintainability, scalability, and usability” (Scaled Agile,
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Inc., 2021b). These requirements also include testability, which can be divided into the
testability of the sofware itself, and test environment used for automated testing (Berner
et al., 2005). The NFRs are used to ensure the usability and effectiveness of the entire
system. If not met, it can result in systems that do not satisfy internal business, user, or
market needs, or do not fulfill the given requirements (Scaled Agile, Inc., 2021b).
For the Channel Package Test Automation-solution to work as intended, the systems and
applications in which the automated tests are executed, and the specific test environment
in which the testing takes place, should have a high testability. The systems should be
as available and reliable as possible. If the systems are unstable, and there exist e.g. a
lot of issues with integrations between different systems or rapid changes in the GUI, the
automated tests are more likely to fail at some point of the test execution. This will cause
a lot of false-negatives and make the automated tests unstable, creating more maintenance
costs. The systems should perform at a suitable level for test automation. If the systems
and their responses are slow, the tests might fail due to e.g. set timeouts and will not
appear in the GUI within a defined time frame.
If these nonfunctional requirements are not met, the complete fulfilment of test automation
is not possible. Similar to manual testing, if the related systems and test environments are
not testable, the required tests cannot be executed properly. In a worst case scenario, this
will result in longer testing periods and eventually delays in the final product’s release.

6.2

Defining the Minimum Viable Product, MVP

Before and epic can be implemented, it needs an approval by the Lean Portfolio Management. In addition to this, a MVP needs to be defined due to the epic’s considerable scope
and impact (Scaled Agile, Inc., 2020b). In the context of SAFe, a MVP is an early and
minimal version of a new product or a business solution. A MVP is used to approve or
disapprove the epic hypothesis and in the context of SAFe, a MVP is an actual product
that can be used by real customers instead of being constructed with e.g. story boards,
or building a prototype that cannot be used (Scaled Agile, Inc., 2020b).
Because the scope of this study revolves around channel package testing, the kind of
test cases and the included sales channels need to be defined for the MVP. During the
interviews, the areas that would benefit if tested with both automated and manual efforts
were mapped out. Although using test automation was seen most useful in testing different
pricing logics and rule sets because of their complexity and business impact, it would be
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better suited for the MVP to start with less complicated areas of channel package testing.
Starting with simpler and smaller automated test cases can be used as a good learning
experience and a basis to improve on (Berner et al., 2005). And since the MVP is used
together with the Epic Hypothesis Statement to convince the Lean Portfolio Management
of the potential and usefulness of this solution, the MVP does not present the final product
(Scaled Agile, Inc., 2020b). Therefore, a simpler scope for the MVP should suffice for
that purpose, and faster to implement as well. Based on these efforts, implementing test
automation for more complex and business critical areas of test automation later would
be less cumbersome.
This being said, the automated test cases forming the MVP should focus on different sales
channels, since they were considered less complex than other areas of channel package
testing and very crucial for business alongside rules and pricing. Since customers are
able to interact directly with a few of these systems, it is vital regarding the customer
experience and business as well, that correct products are offered in the correct sales
channels. The different TV-platforms could also be a good starting point for the MVP,
but the interviewees saw it as an area that would benefit less from test automation than
the other areas of channel package testing would (Figure 4.2).
However, as stated before, the different areas of channel package testing more or less
overlap with each other. Therefore, some of the automated tests could contain parts or
steps revolving other areas as well, rather than focusing solely on a specific area. This
would make the automated test cases closer to the ones that are executed in UAT by
the System Team. This solution would also increase the test cases’ quality, reducing the
total number of required test cases by covering multiple areas in a single case (Fewster
et al., 2001). For example, in addition to simply ensuring that the new channel package
is available in a specific sales channel, it could also be checked in the same automated
test case whether the product’s price is shown correctly, or ensured that the new channel
package cannot be ordered at the same time with Channel Package Y, while still keeping
the test cases simple and lightweight to avoid unnecessary complexity (Berner et al., 2005).
Out of the 5 different sales channels that were inspected in this study, the business interviewees saw that Sales Channel 1 and 2 would benefit the most from channel package
test automation. Out of these two sales channels, the testers noted that more channel
package testing is happening on Sales Channel 1. Due to the nature of this particular
channel, more scenarios exist that need to be covered during the testing process: Telia’s
existing customers are not only able order certain products, but also manage their existing
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subscriptions from this channel. This being said, the test cases forming the MVP could
revolve around Sales Channel 1 because of the channel’s relevance from both business and
testing perspectives.
To summarize, the MVP for Channel Package Test Automation-solution could revolve
around Sales Channels 1, focusing on a number of initial test covering different areas of
channel package testing. By focusing on Sales Channel 1, which is relevant for this solution
both business- (direct interaction with consumers) and testing-wise (large set of test cases
in UAT), catching the interest of all the relevant stakeholders will be easier.
The greatest risk with this solution is the fact that the cases revolve around a webbased application with GUI. Therefore, the functionality of the MVP is dependant on the
testability of this specific sales system. It is necessary to acknowledge, that because of
the changes in GUI, keeping the tests up-to-date might prove difficult and running the
automated tests as often as necessary might not be possible (Berner et al., 2005). How
much maintenance efforts are required with every software change need to be evaluated
as well (Fewster et al., 2001): the more changes are there, the less stable the SUT is and
the more the maintenance of the automated tests will cost (Garousi & Mäntylä, 2016).
Therefore, caution is needed when implementing the MVP, and the whole solution, if the
epic is approved (Berner et al., 2005).

6.3

Plain Cost Analysis

To prove that the business case is sound, estimations on how much the implementation
of the MVP, and eventually the implementation of the whole solution, would cost, are
required (Scaled Agile, Inc., 2020b). This subchapter presents calculations to provide the
target organization rough estimations on the following questions regarding the utilization
of test automation in channel package testing:
• How much would it cost to implement the MVP?
• How much can costs be reduced by using the MVP test automation solution in
channel package testing alongside manual testing efforts?
• How much would it cost to implement the MVP test automation solution in channel
package testing alongside manual testing efforts?
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• How fast can the MVP pay itself back and how profitable would the investment be
(the ROI analysis)?
For the purposes of this study, generalized numbers will be used to give an overview of the
monetary benefits than could be gained with test automation regarding channel package
testing. However, exact numbers, e.g. regarding employee salaries will be avoided, and
fictional placeholder values will be used instead. Generalizing and aggregating costs often
lead to more rational and usable results that can be provided with less effort and time
(Hoffman, 1999). The numbers used in the calculations resemble their real-life counterparts.
When counting the possible savings that can be achieved by executing channel package
tests with automation instead of using manual efforts, it needs to be taken into account
that automated tests will save costs only if they would have otherwise been executed
manually (Kaner et al., 2008). Therefore, the calculations will focus on how much costs
can be reduced when introducing test automation to a channel package testing process
currently handled with manual efforts only. The main focus of the calculations is to see
what kind of effects the implementation of the MVP has, and what the possible costs need
to be taken into account in this process.
The costs related to test automation can generally be divided in to two categories, fixed
and variable costs (Hoffman, 1999). Fixed costs of test automation consist of costs such
as equipment, tools, and training whereas variable costs increase or decrease based on the
number of tests that are developed, or the number of times the tests are run (Hoffman,
1999). In the following calculations, fixed costs will cover variables such as test automation
tools and environment configurations, training, test case development and maintenance.
The variable costs will focus on costs caused by the execution of both manual and automated tests.

6.3.1

Costs of Implementing the MVP

In this section, the implementation costs of the MVP are inspected. As these calculations
are generalized for the purpose of this study, it has been defined that the MVP will consist
of a total of 10 test cases. As various levels of automation already exist in the System
team and in other teams of Telia, an assumption can be made that the the required test
environment and test automation tools do not cost extra as they are already installed and
working. Therefore, doing any necessary configurations for the test environment or test
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automation tools, such as updating the test automation framework to the latest version,
should not take up a huge amount of time. For the sake of this study, it has been defined
that it takes 15 hours (2 workdays) to do any necessary re-configurations for the test
environment, and 22,5 hours for the test automation tools, which results in the following
variables:
• CostTools = 0,00 €
• CostEnvironment = 0,00 €
• Number of HoursSetup = Number of HoursEnvionment + Number of HoursTools = 15 +
22,5 = 37,5
As the experience levels between employees varies, so does the pay. Employees in the same
position may receive different amounts of pay based on e.g. the amount of responsibilities
and the number of years in the company. Thus, the calculations focusing on the costs of
testers and test automation developers include different levels of pay. For the purposes
of this study, these calculations include three different levels of pay among both testers
and test automation developers alike, ranging from Tier 1 to 3. For example, Tier 3
testers cost more than Tier 2 testers, and Tier 2 testers cost more than Tier 1 testers.
When calculating the cost of the employees, the calculations are based on the generalized
hourly fee of each level of testers and test automation developers. For example, for these
calculations, Tier 3 testers’ hourly fee is set to 20,00 €, and therefore the daily costs would
be 20,00 €/h x 7,5 h = 150,00 €. All the example fees can be found below for testers and
test automation developers of levels Tier 1 - 3:
• CostTester Tier 3 = 20,00 €/h (150,00 €/workday)
• CostTester Tier 2 = 15,00 €/h (112,50 €/workday)
• CostTester Tier 1 = 10,00 €/h (75,00 €/workday)
• CostDev Tier 3 = 30,00 €/h (225,00 €/workday)
• CostDev Tier 2 = 20,00 €/h (150,00 €/workday)
• CostDev Tier 1 = 15,00 €/h (112,50 €/workday)
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For the sake of this study, it has been set that only 1 Tier 3 Test Automation Developer is
actively working in the development, training, and maintenance of the automated channel
package tests. And for the channel package testing activities, there are a total of 3 testers,
2 Tier 3 Testers and 1 Tier 2 Tester. Therefore, by using the example hourly fees, the
total hourly costs of both test automation developers and testers can be calculated:
• CostDevelopers = CostDev Tier 3 x Number of DevelopersTier 3 = 30,00 €/h x 1 = 30,00
€/h
• CostTesters = (CostTester Tier 3 x Number of TestersTier 3 ) + (CostTester Tier 2 x Number
of TestersTier 2 ) = (20,00 €/h x 2) + (15,00 €/h x 1) = 40,00 €/h + 15 €/h = 55,00
€/h
Based on these simplified values, for 1 Tier 3 Test Automation Developer working fulltime for 37,5 hours, it would cost 1 125,00 € to set all the required environments and
configurations:
• CostDevelopers, Setups = CostDev Tier 3 x Number of HoursSetup + CostTools + CostEnvironment
= 30,00 €/h x 37,5 h + 0,00 € + 0,00 € = 1 125,00 €
To calculate the cost of developing the MVP consisting of 10 automated test cases, the
average time for 1 Tier 3 Test Automation Developer to develop a single automated test
case has been set to 3,75 hours. For developing 10 automated test cases this results in
total of 35,7 hours (5 workdays). Development work of this kind would thus cost 1 125,00
€
• Cost of 10 casesDevelopers = (CostDevelopers x Number of HoursAutomated ) x Number of
Test CasesAutomated = (30,00 €/h x 35,7 h) x 10 = 112,50 € x 10 = 1 125,00 €
Consequently, the total costs of implementing the MVP would be 2 250,00 €:
• CostMVP = Cost of 10 casesDevelopers + CostDevelopers, Setups = 1 125,00 € + 1 125,00
€ = 2 250,00 €
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6.3.2

MVP Savings in Channel Package Testing

This section includes calculations of the costs that could be saved should the MVP be
implemented as a part of the channel package testing process that is normally done with
manual efforts only. In this example, the channel package testing process will consists of
a total of 50 test cases covering all the necessary areas of testing and sales systems. From
these 50 test cases, 40 are executed with manual efforts and 10 are automated:
• Number of Test CasesTotal = 50
• Number of Test CasesManual = 40
• Number of Test CasesAutomated = 10
For the purposes of this study, the average time to execute a single test case manually has
been set to 1 hour, including the time to evaluate the results as well. Also, it is assumed
that each test case is executed only once. Therefore, executing all 50 cases with manual
efforts would take 50 hours (approximately 6,7 workdays). To execute 40 test cases with
manual efforts would take 40 hours (approximately 5,3 workdays):
• Number of HoursAll = Number of Test CasesTotal x AverageManual Execution = 50 x 1 h
= 50 h
• Number of HoursManual = Number of Test CasesManual x AverageManual Execution = 40
x 1 h = 40 h
As mentioned above, these calculations include 2 Tier 3 testers and 1 Tier 2 tester, each
working full time, participating in the testing activities. By using the testers’ daily prices
as listed above, the total cost of the testers executing 50 test cases manually would be 2
750,00 €:
• Cost of 50 casesTesters = CostTesters x Number of HoursAll = 55,00 €/h x 50 hours =
2 750,00 €
And the total cost of the testers executing 40 test cases manually would be 2 200,00 €:
• Cost of 40 casesTesters = CostTesters x Number of HoursAll = 55,00 €/h x 40 h = 2
200,00 €
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In order to calculate how much costs can be saved by using both manual and automated
testing efforts, first one must calculate the costs of analyzing and executing 10 automated
test cases. In the context of this study, executing automated tests implies that a tester
triggers an automated test and lets it run in the background. Although with well structured test automation solutions it would be possible to execute multiple test cases at once,
for this study only one automated test case will be triggered at a time. The average time
for a tester to trigger and analyze the results of a single automated test is set to 0,33
hours, a third from the time to execute and analyze a single test case manually. For the
sake of this study and the simplified nature of these calculations, it will be assumed that
each automated test case is executed only once. The cost of executing and analyzing all
10 automated cases would cost 181,50 €:
• AverageExecution and Analysis = 0,33 hours
• Cost of 1 caseTesters, Automation = CostTesters x AverageExecution and Analysis = 55,00 €/h
x 0,33 h = 18,15 €
• Cost of 10 casesTesters, Automation = Cost of 1 caseTesters, Automation x Number of Test
CasesAutomated = 18,15 € x 10 = 181,50 €
Based on these calculations, executing all 50 cases with both manual and automated efforts
would then cost 2 381,50 €:
• Cost of 50 casesTesters, Automation = Cost of 40 casesTesters + Cost of 10 casesTesters = 2
200,00 € + 181,50 € = 2 381,50 €
This proves that, there would be 550,00 € savings for executing 40 cases manually instead
of 50, and 368,50 € savings when executing 50 cases both with manual and automated
efforts instead of only manual efforts:
• SavingsManual = Cost of 50 casesTesters - Cost of 40 casesTesters = 2 750,00 € - 2 200,00
€ = 550,00 €
• SavingsAutomation = Cost of 50 casesTesters - (Cost of 40 casesTesters, Automation + Cost
of 10 casesTesters, Automation ) = 2 750,00 € - (2 200,00 € + 181,50 €) = 2 750,00 € - 2
381,50 € = 368,50 €
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As it was stated by the interviewees, there can be multiple channel packages released
within a year. This means that, the yearly savings that test automation could provide
by using the same testing setup can be calculated by multiplying the savings that test
automation could provide from a single project by the number of channel packages tested
in a year. For example, if there are 4 new channel packages released within a year, Telia
could save 1 474,00 € in a year in channel package testing:
• Test Automation Savings, TAS = SavingsAutomation x Number of New Channel Packages = 368,50 € x 4 = 1 474,00 €
To calculate how much costs can be saved in n number of years, the following formula can
be used:
T ASn = T AS ∗ n
With these example variables and calculations, it can be seen that in 5 years, 7 370,00 €
could be saved in the channel package testing process if out of 50 test cases, 40 would be
manually executed and 10 using test automation:
• TAS1 = 1 474,00 € * 1 = 1 474,00 €
• TAS2 = 1 474,00 € * 2 = 2 948,00 €
• TAS3 = 1 474,00 € * 3 = 4 422,00 €
• TAS4 = 1 474,00 € * 4 = 5 896,00 €
• TAS5 = 1 474,00 € * 5 = 7 370,00 €

6.3.3

Costs of Implementing the MVP As A Part Of Channel
Package Testing Process

To calculate how much it would cost for Telia to utilize the MVP in a channel package
testing process, additional variables need to be taken into account in addition to the
development, test environment and tool configuration costs. Therefore, in this section
possible training and maintenance costs of the MVP will be presented.
For the testers to able to use the automated tests in their work, they need to participate in a
training to gain the proper knowledge on test automation and the relevant test automation
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tools. The training also brings additional costs since someone needs to lead the training
session and it tester participation costs as well. For this example, 7,5 hours (1 workday)
is reserved for the training and it will be held by 1 Tier 3 Test Automation Developer. 2
Tier 3 and 1 Tier 2 testers will participate in the training. This will create total costs of
637,50 €:
• Number of HoursTraining = 7,5
• Training CostsDevelopers = CostDevelopers x Number of HoursTraining = 30,00 €/h x 7,5
h = 225,00 €
• Training CostTesters = CostTesters x Number of HoursTraining = 55,00 €/h x 7,5 h =
412,50 €
• CostsTraining = Training CostTesters + Training CostsDevelopers = 225,00 € + 412,50 €
= 637,50 €
The total amount of costs to implement the MVP as a part of the channel package testing
process would amount up to 2 887,50 € including the development and configuration costs
of the MVP, as well as the required training costs:
• Test Automation Costs, TAC = CostMVP + CostsTraining = 2 250,00 € + 637,50 € =
2 887,50 €
As it has been acknowledged throughout the study, maintenance costs are one of the most
distinctive costs that need to be taken into account when planning and developing test
automation. As softwares change, and especially the GUIs, the automated tests require
maintenance from time to time to be kept up-to-date and working. Since the MVP is
focused around Sales Channel 1, a web-based application with a GUI that is used by both
customers and Telia’s personnel alike, the GUI would most likely go through multiple
changes within a year more than once to ensure the best possible user experience. For
these calculations, it has been set that the MVP is maintained 2 times per year, and
each maintenance action during the year requires the same amount of work and time. As
mentioned above, for these calculations, the automated tests are only executed 4 times in
a year. Because the tests are not run that often, there exists a higher risk of excessive
maintenance efforts per case. Due to this, the maintenance hours per case are set to 15
hours. With these values, the maintenance costs for test automation would be 900,00 €
in a year:
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• Number of HoursMaintenance = 15
• CostMaintenance, Single Time = CostDevelopers x Number of HoursMaintenance = 30,00 €/h x
15 = 450,00 €
• The Number of Maintenance Efforts Needed Within A Year = 2
• CostMaintenance, Year = CostMaintenance, Single Time x The Number of Maintenance Efforts
Needed Within A Year = 450,00 € x 2 = 900,00 €
To calculate how much costs test automation brings in n number of years, the following
formula can be used where the yearly maintenance costs are added to the initial test
automation costs:
T ACn = T AC + (nxCostsMaintenance )
With the formula, it can be seen that implementing the MVP and using it as a part of the
channel package testing process, with the example numbers it would cost Telia 3 787,50
€ when the possible maintenance costs are taken into account as well:
• TAC1 = 2 887,50 € + (1 x 900,00 €) = 2 887,50 € + 900,00 € = 3 787,50 €
• TAC2 = 2 887,50 € + (2 x 900,00 €) = 2 887,50 € + 1 800,00 € = 4 687,50 €
• TAC3 = 2 887,50 € + (3 x 900,00 €) = 2 887,50 € + 2 700,00 € = 5 587,50 €
• TAC4 = 2 887,50 € + (3 x 900,00 €) = 2 887,50 € + 3 600,00 € = 6 487,50 €
• TAC5 = 2 887,50 € + (3 x 900,00 €) = 2 887,50 € + 4 500,00 € = 7 387,50 €

6.3.4

Return On Invest of the MVP

A way to calculate return on investment is to divide the benefits gained from automated
testing over manual testing with the costs of test automation over manual (Hoffman,
1999). Therefore, to calculate how fast the MVP would return the money invested in it
through channel package testing, the variables TAS (the yearly test automation savings)
and TAC (the yearly test automation costs) defined in the previous sections can be used.
Furthermore, the following formula based on one of the formulas provided by Hoffman
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(Hoffman, 1999), in which n stands for the number of years the test automation solution
has been utilized, can be applied:
ROIn =

T ASn
T ACn

With this formula, the return on investment for using the MVP for channel package testing
in a situation where 4 new channel packages are tested in a year, can be calculated by
using the values defined in the previous sections of this study:
ROI1 =

T AS1
T AC1

=

1474,00£
3787,50£

≈ 0, 39 (-61% Return)

ROI2 =

T AS2
T AC2

=

2948,00£
4687,50£

≈ 0, 63 (-37% Return)

ROI3 =

T AS3
T AC3

=

4422,00£
5587,50£

≈ 0, 79 (-21% Return)

ROI4 =

T AS4
T AC4

=

5896,00£
6487,50£

≈ 0, 91 (-9% Return)

ROI5 =

T AS5
T AC5

=

7370,00£
7387,50£

≈ 1, 00 (0% Return)

From these results it can be seen that if there are 4 new channel packages tested within
a year, and the MVP is only used during the testing process of these new packages,
the return on investment is not very promising. From the calculations it can be seen
that with these generalized and simplified numbers, a set of 10 automated test cases
executed 4 times in a year pays itself back in approximately 5 years from the initial
implementation. From the company’s perspective, this is a long time for an investment
to first pay itself back and to start generating savings, especially in the fast-paced and
evolving field of telecommunications. Even though test automation might help testers ease
their workload and free them from monotonous tests when it comes to test new channel
packages, implementing test automation as a part of the channel package testing process
is not profitable from Telia’s perspective with this kinds of volumes.
However, if the number of channel packages tested within a year is be higher, e.g. 6 new
channel packages instead of 4, the investment would already bring 2 211,00 € savings during the first year. With these values, the return on investment would happen remarkably
faster, the investment would have payed itself back and brought 19% back from the initial
investment costs in three years:
ROI1 =

T AS1
T AC1

=

2211,00£
3787,50£

≈ 0, 58 (-42% Return)

ROI2 =

T AS2
T AC2

=

4422,00£
4687,50£

≈ 0, 94 (-6% Return)

ROI3 =

T AS3
T AC3

=

6633,00£
5587,50£

≈ 1, 19 (19% Return)
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ROI4 =

T AS4
T AC4

=

8844,00£
6487,50£

ROI5 =

T AS5
T AC5

=

11055,00£
7387,50£

≈ 1, 36 (36% Return)
≈ 1, 50 (50% Return)

A similar observation can be made if the number of automated test cases increases from
10 to e.g. 15. With 15 automated test cases out of total of 50 test cases, and with 4 new
channel packages tested within a year, the return on investment is also slightly faster when
compared to the initial situation, promising 8% return of the initial investment costs in
three years:
ROI1 =

T AS1
T AC1

=

2211,00£
4350,00£

≈ 0, 51 (-49% Return)

ROI2 =

T AS2
T AC2

=

4422,00£
5250,00£

≈ 0, 84 (-16% Return)

ROI3 =

T AS3
T AC3

=

6633,00£
6150,00£

≈ 1, 08 (8% Return)

ROI4 =

T AS4
T AC4

=

8844,00£
7050,00£

≈ 1, 25 (25% Return)

ROI5 =

T AS5
T AC5

=

11055,00£
7950,00£

≈ 1, 39 (39% Return)

When increasing both the amount of automated test cases and the number of times a
new channel package is tested within a year, the return on investment becomes drastically
faster. For example, with 15 automated test cases and 6 new channel packages in a year,
by using the same values used in the previous calculations, after 3 years of usage the return
on investment is already 122% and it takes less than 2 years for the investment to pay
itself back:
ROI1 =

T AS1
T AC1

=

3316,50£
4350,00£

≈ 0, 76 (-24% Return)

ROI2 =

T AS2
T AC2

=

6633,00£
5250,00£

≈ 1, 26 (26% Return)

ROI3 =

T AS3
T AC3

=

9949,50£
6150,00£

≈ 1, 62 (62% Return)

ROI4 =

T AS4
T AC4

=

13266,00£
7050,00£

≈ 1, 88 (88% Return)

ROI5 =

T AS5
T AC5

=

16582,50£
7950,00£

≈ 2, 09 (109% Return)

From these generalized and simplified calculations, it can be seen that if the automated
channel package tests are used only when a new channel package is being tested, and the
number of the automated cases is minimal, then test automation might not be a profitable
investment for Telia. Of course, with test automation the workload of testers could be lessened, the monotonous tests handled by automation, and the overall testing process could
become faster. Although these are all huge benefits for the company, especially from the
testing point of view, if the investment cannot promise a return within a reasonable time
frame, it might not be profitable for the company to proceed with their test automation
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plans. Of course, as these calculations used generalized numbers for the sake of this study,
the costs and savings of implementing test automation solution can in reality differ a lot
case by case from the numbers presented here.
The number of automated tests compared to manually executed tests, and the number
of times the automated tests are executed within a year both greatly affect how fast the
investment pays itself back and how profitable the investment is. As seen from the results,
the more automated tests are used compared to manually executed tests, and the more
often these tests are run, the more likely the investment will pay itself back in a reasonable
time. Therefore, regarding the scope of this study, implementing the MVP does not give a
whole picture on the usefulness of a full-scale test automation solution, but rather work as
a proof of concept that test automation can be implemented for a desired test environment
and system. This being said, after successful implementation of the MVP, by carefully
planning where test automation efforts can be increased and how the number of test runs
can be maximized, the monetary benefits of test automation can be increased as well. The
maximum number of test executions for specific cases could also be achieved by using the
test cases developed for this solution in other testing projects as well, e.g. in regression
testing. And although the calculations made for this study were generalized and simplified,
they still give guidelines over the magnitudes in which automated test cases need to be
implemented for a worthwhile investment and the kind of variables that should be taken
into account.

6.4

Epic Summary (The Lean Business Case)

As mentioned previously in this chapter, the Lean Business Case is formed from the epic
analysis (Scaled Agile, Inc., 2020b). Therefore, this section will present the Lean Business
Case for channel package test automation in Telia by summarizing the definition and
analysis of the epic done in this chapter.
The purpose of the ”Channel Package Test Automation”-solution is to include test automation in the channel package testing process that is currently handled completely with
manual efforts. The solution presents means and tools for more agile channel package development and therefore it directly impacts different stakeholders. With this solution, the
testers of the System Team are presented with tools allowing them to complete the channel
package testing process in less time. The testers are offered a more efficient use of their
time and resources as test automation could handle the more repetitious and monotonous
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test cases. From a business perspective, this would mean decreased costs for the channel
package testing process as less time and human resources are bound in executing manual
channel package testing. This in turn would decrease the overall costs of developing new
channel packages. With a faster and less costly testing process, faster release cycles could
be achieved with the possibility to release new channel packages to the market faster and
with lower threshold.
The MVP for this solution revolves around Sales Channel 1 due to its relevance from both
business and testing perspectives. The MVP will cover all the most relevant scenarios of
channel package testing in the inspected sales channel and work as a proof of concept to
display how test automation can be utilized in channel package testing. For the successful
implementation of the MVP, the test environment and the target system need to be mature
enough with high testability, availability, and reliability. With generalized and simplified
values used in various calculations, with a wider set of automated test cases, and regular
test runs, the solution could pay itself back in less than 2 years. Whereas with a minimal
amount of automated test cases and number released channel packages released in a year,
the investment would not be worthwhile, with a payback time of 5 years.
As this solution focuses around a specific product with a specific scope and purpose, the
created epic and Lean Business Case cannot be used directly in other contexts within the
System Team and Telia. However, the solution described in this study can be used as an
example for analyzing how test automation could be utilized in other products’ testing
processes and other testing scenarios, such as regression or integration testing.

7 Threats to Validity
This chapter will discuss the possible threats to the validity of this study. As validity is
divided into internal and external validity (Yu & Ohlund, 2010), both perspectives will be
covered.

7.1

Internal Validity

All the interviewees from both the business and the technical group were familiar with
channel package products even though the extent of their knowledge varied. For example,
the testers were more versed with the testing process of channel packages than most of
the business interviewees were. Variation existed within the groups as well, with some
business interviewees having more knowledge on test automation than others. These
kinds of differences could have affected e.g. how useful test automation was considered
to be, what risks exist when implementing test automation, and what could and should
be done with test automation tools. In addition, the interviewees’ personal opinions and
biases over the covered topics might also affect the results in a similar way: e.g. some
interviewees might have considered certain areas of testing more important than others.
Also, the fact that every interviewee did not have the equal time to inspect the interview
questions in advance led to situations where some of the interviewees were not able to
provide informative answers to specific questions.
The interviewees were suggested and selected based on their knowledge and experience
with channel package products. The interviewee pool consisted only of 8 people in total, 5
business and 3 testers. That means that the testers were less represented than the business
people which can influence the results. The smaller sample size also makes it more difficult
to generalize the results both inside and outside Telia.

7.2

External Validity

Although the benefits mentioned in the study, such as faster release cycles and more
effective testing processes, this study focused around a specific company and product.
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Even within the company, the solution presented in this thesis would not work directly
as it is in other contexts, and adjustments would be required. As both the scope and
the details of this solution were company and product specific, the results are difficult to
generalize outside the target company, especially outside the field of telecommunications
and television. Companies have their own unique organizational structures and products,
and both the testing and the development processes may vary even if the same frameworks,
and practices, e.g. of SAFe, mentioned in the study, were utilized.
This being said, a similar study could be made in any company to map out which products
or processes could benefit from test automation the most. The process and results would
vary from the one done for this study. The benefits of including test automation in the
channel package testing process and the ways to achieve them presented in this study
are theoretical. The numbers and variables used in this study to calculate the monetary
benefits of utilizing test automation in channel package testing process were generalized,
thus presenting only general approximations and examples. Therefore, this study could
be used as a template or a guideline in other companies as well, but the details, such as
the scope and the goals of test automation, should be adjusted to match the ones in the
target company.

8 Possible Future Work
The step following this study is to enter the epic into a funnel and review the solution
with all the necessary stakeholders, including the defined Epic Owner (Scaled Agile, Inc.,
2021a). The solution is then analyzed in more detail, and necessary discussions and
improvements, including the estimated costs implementing the whole solution, would be
made. After these actions, the epic is presented to the for Lean Portfolio Management for
approval (Scaled Agile, Inc., 2021a).
If the solution gets a green light, and implementation of the MVP turns out successful
and with concrete results, the initial steps to implement the whole channel package tests
automation solution can be started. And if test automation brings the promised value to a
channel package testing process, and therefore to the whole channel package development
process, the evaluation and planning to implement test automation on an even larger scale
within the System Team can be started.

9 Conclusions
This study was conducted for Telia Finland Oyj and more specifically for the System
Team responsible for testing Telia’s channel package products. The study focused on
analyzing the business related benefits test automation could bring to Telia and to the
channel package testing process. A total of 8 employees with experience on channel package products from both technical and business perspectives were interviewed. Based on
the interview results, an epic and a Lean Business Case were defined, backed up with
calculations regarding test automation implementation and return on investment.
Overall, test automation was seen as a useful tool that makes the testing process of different areas of channel package testing simpler and more efficient. By incorporating test
automation into the channel package testing process, it was discovered that the solution
could bring various benefits for Telia. From the business perspective, the most relevant
benefits were a faster and less expensive testing process, and decreased time to market for
the new channel package releases. By combining manual and automated testing efforts,
it could be ensured that testing would not become the bottleneck of channel package
development process.
With mixed manual and automated testing efforts, more efficient use of testing resources
was also seemed possible. This could allow testers to focus more on critical and complex
testing, as automated test cases would handle the more repetitious test cases. As a result,
less time and testing resources would be needed to test new channel packages, decreasing
the costs of the channel package testing process. In addition to the business related
benefits, test automation was also seen as a way to increase confidence in test automation,
making it easier to accept as a useful tool to ease testing and the overall channel package
development process.
The most prominent risks regarding the fulfilment of test automation in channel package
testing were challenges of automating the more complex scenarios of channel package testing, immature test environments and systems, and changes in the GUIs of different sales
systems. For accomplishing a successful test automation solution, all the possible costs
including development, training, and maintenance costs, need to be taken into account
and a solid test automation strategy with well defined scope is necessary.
From the different calculations it can be seen that even by utilizing a limited number of
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automated test cases, costs of testing new channel packages can be reduced. However, the
intensity of new channel package releases, the number of times the automated tests are
executed, and the amount of automated test cases compared to manually executed tests
have a huge effect on how worthwhile an investment test automation could be. These
aspects were directly connected to the speed in which the investment would pay itself
back and start bringing any additional savings: the lesser the number of automated cases
compared to manually executable test cases and the fewer the test executions, the slower
the return on investment.
Even though the benefits of test automation inspected in this study are rather general,
the results are still hard to generalize, even inside Telia, as the study revolved around a
specific company and product. However, both the conducted study and the results can
provide a basis that can be used to investigate the usefulness, necessity, and benefits of
test automation in other contexts within Telia or other companies. As the competition
in the contemporary business environment has accelerated (Khomh et al., 2012) and as
testing is a vital process to ensure quality (Amannejad et al., 2014), an opportunity to
release new products with a faster pace, cheaper testing, and a lower threshold without
compromising quality, offers an important leverage against competitors of the same field.
With a carefully planned and solid test automation strategy, telecommunication companies
can achieve successful test automation solutions (Berner et al., 2005), and enjoy the many
benefits that test automation can provide.
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Liiga.fi - Jääkiekon SM-Liiga Oy (Dec. 2020). Joukkuetilastot — Runkosarja 2018-2019
— Tilastot — Liiga. url: https://liiga.fi/fi/tilastot/2018-2019/runkosarja/
joukkueet/. Accessed: 03.11.2020.
Luo, L. (2001). “Software testing techniques”. In: Institute for software research international Carnegie mellon university Pittsburgh, PA 15232.1-19, p. 19. doi: http://www2.cs.cmu.edu/˜luluo/Courses/17939Report.pdf. Accessed: 8.1.2021.
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A Benefit Analysis of Utilizing Test Automation in Telia IT Finland From A
Business Perspective - Interview Questions, Business
1 How often does Telia release new channel packages, one or more at a time, to the market?
1. Option
2. Option
3. Option
4. Option
5. Option

1.1 How dense is the release pace of channel packages compared to other Telia’s B2C products?
2 How often surfaces a need to release new channel package?
1. Option
2. Option
3. Option
4. Option
5. Option

2.1.1 Where does the need for a new channel package originally come from?
2.1.2 How often surfaces a need to release a new channel package, but for some reason the
channel package is not developed or released at all?
3 Approximately, how many percentages from B2C Sales consists of channel package sales?
1. Option
2. Option
3. Option
4. Option
5. Option

4 Statistically from which system is sold the highest and lowest number of channel packages
approximately?
Sales Channel 1
Sales Channel 2
Sales Channel 3
Sales Channel 4
Sales Channel 5
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4.1 In average how many channel packages are sold from the mentioned sales systems in a
year?
1

2

3

4

5

6

Sales Channel 1
Sales Channel 2
Sales Channel 3
Sales Channel 4
Sales Channel 5
1. Option
2. Option
3. Option
4. Option
5. Option
6. Option

5 Approximately how many channel packages needs to be sold to cover all costs caused by its
development and testing?
1. Option
2. Option
3. Option
4. Option
5. Option
6. Option

6 In general, how useful do you see utilizing test automation for testing channel packages?
1. Useless
2. A little useful
3. Rather useful
4. Useful
5. Very useful

7 How useful do you see utilizing test automation to test the following areas of channel package
testing and why? (1. Useless, 2. A little useful, 3. Rather useful, 4. Useful, 5. Very useful)
1
Pricing
Rules
Different
TVplatforms

2

3

4

5

6
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Different
sales
systems
Something
else

7.1 Which of these areas mentioned above has the highest priority to be tested?
7.2 By automating which of these areas mentioned above would significantly manual testing
efforts?
7.3 Do you see any risks in automating the areas mentioned above?
8 Which areas of channel package testing cannot be automated and are required to be tested
manually and why?
9 What concrete business-related benefits could be accomplished by automating channel
package testing?
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A Benefit Analysis of Utilizing Test Automation in Telia IT Finland From A
Business Perspective - Interview Questions, Testers
1 How often a new channel package requires to be tested?
1. Option
2. Option
3. Option
4. Option
5. Option

2 Approximately how much of testing in overall consist of channel package testing?
1. Option
2. Option
3. Option
4. Option
5. Option

3 As an estimation, in which sales system is done the most and in which the least of channel
package testing?
1. Sales Channel 1
2. Sales Channel 2
3. Sales Channel 3
4. Sales Channel 4
5. Sales Channel 5

4 In general, how many mandays (7,5h) does it take to test a new channel package?
1. Option
2. Option
3. Option
4. Option
5. Option

4.1 Is there difference in the time that it takes to test a new channel package if the channel
package is a completely new package or a bundle that is formed from two or more existing
channel packages?
4.2 Excluding issues with test environments, such as broke integrations, what variables affect
the time that it takes to test a new channel package the most?
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5 In general, how useful do you see utilizing test automation for testing channel packages?
1. Useless
2. A little useful
3. Rather useful
4. Useful
5. Very useful

6 How useful do you see utilizing test automation to test the following areas of channel package
testing and why? (1. Useless, 2. A little useful, 3. Rather useful, 4. Useful, 5. Very useful)
1

2

3

4

5

6

Pricing
Rules
Different
TVplatforms
Different
sales
systems
Something
else

6.1 Which of these areas mentioned above has the highest priority to be tested?
6.2 Which of these areas mentioned above takes the most time to test when testing a new
channel package?
6.3 By automating which of these areas mentioned above would significantly manual testing
efforts?
6.4 Do you see any risks in automating the areas mentioned above?
7 Which areas of channel package testing cannot be automated and are required to be tested
manually and why?
8 What concrete business-related benefits could be accomplished by automating channel
package testing?

