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Abstract

This research identifies shared strengths of Scrum and Kanban, such as iterative
and incremental work and effective workload management, which are particularly
beneficial in startup contexts characterized by high uncertainty. By systematically
comparing the fundamental elements of both methodologies, the study delineates key
dimensions and components that inform the development of a hybrid approach. This
study aimed to explore which components of Kanban and Scrum are best suited for
navigating uncertainty and ambiguity in a fast-paced environment. To achieve this
objective, our first research question delves into the productive attributes of both
Scrum and Kanban methods, laying the groundwork for our investigation. Addition-
ally, we sought to identify the key factors driving adaptations in the application of
these methods within software startups, as well as pinpoint the highlighted concepts
and elements that can be effectively utilized. This formed the basis of our second re-
search question, with the ultimate aim of developing a hybrid model that integrates
the most beneficial aspects of both methodologies, thus addressing the challenges
posed by uncertainty and rapid change in the initial phase of the study. We em-
ployed a mixed-methods approach, utilizing a literature review, survey, and case
study analysis. The theoretical foundation was established through a comprehensive
review of existing literature on Scrum and Kanban, supported by the construction of
a comparative mind map. Survey data was collected from industry professionals to
gather insights into the practical application of these methodologies. Additionally, a
case study was conducted to provide a deeper understanding of the challenges and
successes in implementing agile practices within a startup environment. Through
our research, we identified key dimensions and components of Scrum and Kanban
relevant to software startups, including values, principles/practices, team structure,
events/cadences, and artifacts. By analyzing survey responses and conducting in-
depth interviews, we gained valuable insights into the strengths and limitations of
each methodology. Moreover, our case study provided real-world examples of the
challenges faced and strategies employed in a startup setting. The findings suggest
that while Scrum and Kanban offer distinct strengths, a hybrid approach integrating
both methodologies can better address the dynamic needs of software startups. The
proposed hybrid model emphasizes flexibility and adaptability, allowing startups to
tailor practices to their specific context while leveraging the strengths of Scrum and
Kanban. Overall, this research contributes to a deeper understanding of how startups
can navigate agile transformation and achieve success in a competitive market.

Keywords: Agile, Startup, Scrum, Kanban, Hybrid, Mind-Mapping, GTM, Grounded
Theory Methodology
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Chapter 1

Introduction

Software startups are new temporary organizations that create high-tech innovative
products and have no prior operating history [65], [12]. They are significant game
players in the software industry landscape and differentiated and characterized by
their novelty, employing rapid cutting-edge technological advancements [31], [60], [70]
and reliance on external investments in uncertain markets |17], [77]. They have a
significant role in driving innovation, economic growth, and job creation [6]. Despite
the crucial role of innovative products and the necessity for external financing, the
startup context suffers from a notable absence of comprehensive support for estab-
lished software engineering practices [39], [51], [84]. The existing gap is compounded
by the absence of development methods addressing the distinctive features of star-
tups [37], including their flexible [74] and dynamic nature, emphasis on speed [60],
and reliance on customer feedback [75]. Software startups often exhibit a pragmatic
approach to methodology adoption, tailoring practices to their specific needs in the
early stages of their rising period [37|, [75]. However, the factors influencing the
selection or adaption of agile methods in this context remain poorly studied. Chal-
lenges such as lack of competency in business administration, uncertainty in choosing
technologies, and inadequate startup support in development methods further hinder
the seamless integration of agile practices [35].

Existing software engineering methods, not attuned to the business intricacies of
startups [37], [58], may fall short in addressing their unique requirements even though
some of these methods (e.g. [31], [49], [69], and [85]) claim they are the best chance
to achieve the company’s goals and missions. The lack of literature on the applica-
tion and benefits of agile development practices specifically within software startups
impedes a comprehensive understanding of the dynamics at play [51]. Hence, this
research aimed to investigate the utilization of Scrum and Kanban methods in soft-
ware startups. They are the most popular |2] and powerful [46] agile methods that
are introduced and used in different contexts and problems and many startups expe-
rienced them in their growth journey and product market fit stages. By identifying
primary studies that delineate the application of Scrum and Kanban methods in
startup settings, the study seeks to contribute insights into optimizing workflow and
resource allocation, and ultimately understanding the factors influencing the success
or failure of software startup companies.

Agile software development (ASD) has brought a variety of benefits to the software in-
dustry including enhanced “team capability”, increased “customer involvement” 73|,
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2 Chapter 1. Introduction

and the delivery of high-quality products to customers [36|, among others. While the
entire software industry has embraced the agile development since the start of the
21st century, startups have encountered an array of obstacles. The Agile and Lean
movement in software development emphasizes collaboration, customer-centricity,
and adaptability [75]. Lean principles focus on eliminating waste and optimizing pro-
cesses [8]. Agile principles values iterative development, flexibility and responding
to change [9]. Research on agility and software processes is focused widely on frame-
works, methods, and practices [43]. Popular Agile methods like Scrum and Kanban
offer efficient frameworks for delivering high-quality software. Scrum, founded on em-
piricism and lean principles, emphasizes iterative and incremental development [68].
Kanban, focusing on flow system design and continuous improvement, promotes col-
laboration and transparency [8]. Both methods prioritize customer satisfaction and
value delivery, making them suitable approaches for software startups.

According to [4], |37], and [75], software startups encounter unique hurdles when
integrating agile development methodologies. Evaluating their effectiveness in meet-
ing objectives is crucial, as each method offers distinct aspects and constraints es-
sential for their successful utilization. Indeed, discrepancies arising from customized
or absent features within these methodologies can hinder consistent implementation.
Although software engineering methods attempt to respond to the business commu-
nity’s demand for lighter weight along with quicker and nimbler software development
processes [3], Many of the existing software engineering methods and approaches are
not intended for software startups [37] and poor support has been observed in the
software startup context [35], [77]. As their time and resources are limited, and even
one failure in achieving goals can put software startups out of the business main-
stream, they need effective practices to face their unique challenges [32|. As a result,
startups prefer to tailor methodologies that match their situation by dropping some
of the features in the existing methodology and adding new practices from other
methods [75].

While hybrid methods have been commonly generated and utilized (for instance
see [36], [48], [16], and [66]), to avoid the consequences of customizing agile methods
in software startups, understanding their aspects and capabilities is essential in differ-
ent contexts and forming an extendable instance of mixing methods seems impossible.

This research is focused on transferable elements from Scrum and Kanban methods
to a flexible dynamism across their concepts and practices to increase the success
and sustainability of software startups. We propose a new hybrid on essential and
adaptive components of these methods to form a journey for applying Scrum and
Kanban approaches within software startups to drive them to success.

The remainder of this thesis is organized as follows. In the chapter,
we delve into the context and background of previous studies relevant to Software
startups, agile and lean methods, and especially Scrum and Kanban. The
chapter presents a compilation of research by other scholars in the field. In the
[Research Method| chapter, the utilized research methods are elaborated upon, span-
ning literature review, online surveys, and case study interviews. This section delves
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into an analysis and reporting of survey results, covering challenges, techniques,
advantages, and limitations. In the |[Results and Analysis| chapter, we thoroughly ex-
amine the survey and interview findings in conjunction with our results, emphasizing
any limitations encountered. Lastly, in|Discussion|and [Conclusions and Future Work(|
chapters, we discuss findings and outlined paths for future research.

1.1 Ethical, Societal and Sustainability Aspects

In this thesis research, addressing ethical considerations, societal impacts, and sus-
tainability aspects is crucial for ensuring a comprehensive understanding of the re-
search’s broader implications. Ethical considerations include data privacy, confiden-
tiality, and fairness in the decision-making process, and ensuring responsible research
conduct. The societal impact of the study is evident in its potential to empower star-
tups to develop more effective software solutions, indirectly benefiting end-users and
society at large. Additionally, the proposed hybrid model for software startups holds
promise in promoting sustainable software development practices, such as efficient
resource allocation and reduced environmental impact. However, given the study’s
primary focus on methodological or technical aspects of agile methodologies in star-
tups, ethical, societal, or sustainability considerations may not directly deal with the
research objectives, warranting a clear rationale for their exclusion from this report.






Chapter 2

Background

This chapter introduces various aspects related to software development in the startup
ecosystem, agile/lean movement in software development, Scrum concepts, elements,
and background, as well as Kanban concepts, elements, and background. It also
highlights the stages of progression typically observed in software startups, from the
pre-startup phase to the post-startup phase.

2.1 Software Development in Startup Ecosystem

Software startups are often seen as distinct from other types of software organiza-
tions in several ways. According to Blank (2020) [12] and Blank & Dorf (2020) |13]
studies, startups aim to grow incrementally while seeking a scalable and profitable
business model. This distinction is significant, as it sets apart startups from small
businesses, which may not have growth intentions and consequently lack a scalable
business model. On the other hand, there is no consensus on the definition of soft-
ware startup, even though many share an understanding that software startups deal
with uncertain conditions, grow quickly, develop innovative products, and aim for
scalability [77]. Hence, in characterizing them, we rely on indicators in our research
for which there is an implicit agreement among researchers in the research literature.

According to 22|, The evolution of companies from inception to maturity is split
into three phases — Startup, Stabilization, and Growth. The startup phase is defined
as the period between product conception and the first sale. The Stabilization begins
when the first customer takes delivery of the product. It ends when the product is
stable enough to be commissioned for a new customer without causing any overhead
on product development. The growth phase begins when the product can be com-
missioned for a new customer without creating any overhead on the development
team. It ends when market size, share, and growth rate have been established and
all business processes necessary to support product development and sales are in
place. Similarly, a newer series of studies conducted by Nguyen-Duc et al. [54-56],
divides software startups typically progress through three distinct stages: the Pre-
startup stage, the Startup stage, and the Post-startup stage. During the Pre-startup
period, ideas are formulated and require validation, while startups actively seek fi-
nancial and human resources. In the Startup stage, prototypes are developed and
tested, and startups work to align problem-solving with solutions. The final phase,
the Post-startup stage, signifies the attainment of product-market fit, where startups
generate revenue, although they may not have reached the break-even point. Accord-
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ing to [10], [33] and [50], a large group of startups apply market-driven requirement
engineering or even agile practices to discover and validate ideas for innovative prod-
ucts but these applications are often rudimentary and lack alignment with other
knowledge areas which causes unwanted technical debt, poor product quality, and
wasted resources on building irrelevant features.

Although software startups typically aim to enhance product quality and optimize
resource allocation [4] through customer feedback [70], there remains inadequate
support for software engineering within the startup environment [39] and there is a
growing demand for graduate students who possess the skill set to navigate trade-
offs effectively, comprehend various facets of software development, and seamlessly
integrate software management with development processes [25]. Another challenge
faced by software startups is their company size. Securing a licensing deal with a large
corporation can be especially challenging for small, early-stage startups. Owners of
established businesses often hesitate to commit to such deals because the royalty in-
come may take years to materialize and could be relatively modest due to the typical
size of startups |78§].

2.2 Agile/Lean Movement in Software Development

Nowadays, a variety of concepts and practices have had an effect on our workplaces
and ways of working dramatically in the digital age and one of the most important
reasons is the Agile and Lean approaches in software development. The word “Lean”
generally refers to a set of knowledge called more specifically “Lean Manufacturing” or
“Lean Production” as it uses less human effort, manufacturing space and equipment,
investment, and time in comparison to the mass production |79|. It was developed
in Japan in the 1950s and 1960s by Taiichi Ohno in Toyota company [8] and trans-
formed many traditional concepts through product and service development. The
seven Lean principles include eliminating waste, building quality, creating knowl-
edge, deferring commitment, delivering fast, respecting people, and optimizing the
whole [62] are fundamentals of lean thinking.

The Agile Manifesto was made in February 2001 by seventeen independent-minded
software practitioners. It is a document that identifies 4 key core values and 12
principles 9] that its authors believe software developers should use to conduct their
work. Agile values refer to the importance of collaboration, a customer-centric ap-
proach, responding to feedback and upcoming changes, and the quality of software.
These methods fascinated many developers because they were explicitly created in
opposition to classical models like waterfall [14] and helped developers address prob-
lems that traditional methods could not solve. Scrum and Kanban are two of the
most popular agile development methods. The retention of these top positions fol-
lows extensive research conducted in the "HELENA" worldwide project [44] between
2016 and 2018. The results clearly show that these methods influence the market
more than other methods and are used by different software development teams and
companies globally. This fact suggests that software startups likely employ Scrum
and Kanban concepts and artifacts, either informally or conceptually, based on their
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own understanding and expectations of their way of working. In the 16th "State
of Agile" Report, conducted in 2023, Scrum was reported as the way of working by
more than three-quarters of respondents, with Kanban taking second place. The
third place on the list belongs to Scrumban, a typical combination of Scrum and
Kanban methods [2).

2.3 Scrum Concepts, Elements, and Background

Scrum is a lightweight framework that helps people, teams and organizations gen-
erate value through adaptive solutions for complex problems . The framework
was officially first introduced to the public at the OOPSLA’95 conference by Jeff
Sutherland and Ken Schwaber. They introduced Scrum to multiple companies like
Motorola, Fidelity, and GE Medical, and after seeing great results and creating a
community, they participated in the creation of the Agile Manifesto in February
2001 [47]. Figure shows the framework at a glance.

a &
. ;A |
i s
. | il v ’!1/‘ (\I <\
Stakeholder liaison A~ ,"{ | 1"|
* J y -~ Product | | \E Y. = \‘\t\/
\ : v o Backlog \{ / TN |
Ll - 4 ! Heflnementw / Spl'il"lt \ | Daily Scrum
Product Owner ﬁ q / El’::]a;hl) A/
: Development Team " \f’g:;:r y
\Jﬁ,‘f,”,“k',‘,’ﬁ'fa?f _l H LEralivesincren; —'J’Jr]'| S
- /o achieve iy = _| = = aY .
<b{° / sSprintGoal g Dz /’ "”” QBEEIVEY! Potentially
Q L I/ Releasable
Sprint Sprint Increment [
- Planning Backlog - 8 - o
1 Topic 1: forecast PBI's . !ln, X ,"T,‘ :
" Topic 2: plan work (e.q. tasks) Sprint &wap Sprint =
Review Retrospective
Product
Backlog

Figure 2.1: Scrum Framework at a glance. Figure produced by Ian Mitchell
|[CC BY (https://creativecommons.org/licenses,/by-sa/4.0/deed.en)|, via Wikimedia
Commons.

2.3.1 Terminology, Philosophy, and Events

Scrum consists of Scrum teams, events, artifacts and rules. The rules are essential to
bind teams, events and artifacts together during the project. They also provide an
agreeable structure for resolving conflicts within a project . Scrum is based on
empiricism and lean thinking. Empiricism asserts that knowledge comes from expe-
rience and making decisions based on what is observed. Lean thinking reduces waste
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and focuses on the essentials. Scrum employs an iterative, incremental approach to
optimize predictability and control risk. Scrum engages groups of people who col-
lectively have all the skills and expertise to do the work and share or acquire such
skills as needed. Scrum combines four formal events (including Daily Scrum, Sprint
Planning, Sprint Review, and Sprint Retrospective) for inspection and adaptation
within a containing event, the Sprint. These events implement the empirical Scrum
pillars of transparency, inspection, and adaptation. Scrum is designed around self-
managing Scrum teams. Each Scrum team consists of a Scrum Master, a Product
Owner, and the rest developers [68].

2.3.2 Artifacts, Values, and Principles

The Scrum framework relies on five fundamental values and six basic principles,
guidelines that must be followed throughout every project. Must is the keyword, as
Scrum followers are adamant that each principle remains intact and adhered to, lest
the team lose focus or the project suffer any setbacks. The six principles include Con-
trol over the empirical process, Self-organization (Self-Management), Collaboration,
Value-based prioritization, Time-boxing, and Iterative development [27]. Success-
ful use of Scrum depends on people becoming more proficient in living five values
including Commitment, Focus, Openness, Respect, and Courage [68]. Scrum’s arti-
facts represent work or value. They are designed to maximize the transparency of key
information. According to the Scrum Guide, the artifacts include Product Backlog,
Sprint Backlog, and Increment. The Product Backlog is an ordered list of things that
are needed to improve the product. It is the single source of work undertaken by the
Scrum Team. The Sprint Backlog is a plan for developers to accomplish during the
Sprint to achieve the Sprint Goal. Increment is a concrete stepping stone toward the
Product Goal. Each Increment is additive to all prior Increments and thoroughly
verified, ensuring that all Increments work together. To provide value, the Increment
must be usable. Figure shows Scrum Values and Scrum Pillars at a glance.

Courage
Scrum Team Members have
SC RUM courage to do right thing and
work on tough problems Respect
Scrum Team members respect
Focus each other to be capable and
Everyone focuses on the independent people

work of the Sprint and goals

of the Scrum Team

+-\, Openness
. The Scrum Team and its
Commitment stakeholders agree to be open
| | abour all work and the challenges

Transparency
Inspection
Adaptaion

People personally commit to - F
TRUST achieving the goals of the with performing the work

Scrum Team

Figure 2.2: Scrum Values at a glance adapted from |[1].
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2.4 Kanban Concepts, Elements and Background

Kanban is a software development methodology that emphasizes “just-in-time” de-
livery. The main focus of Kanban is to accurately state what work needs to be done,
and when it needs to be done. It does so by prioritizing tasks and defining work-
flow as well as lead time to delivery |7, [46]. This method is concerned with the
design, management, and improvement of flow systems for knowledge work. These
are systems in which intangible work items move through different stages, eventually
resulting in value to their customers [§].

2.4.1 Kanban Principles and Practices

Kanban promotes continuous collaboration and encourages active, ongoing learning
and improvement by defining the best possible team workflow. Customer satisfaction
is accomplished through a disciplined approach to work, which emphasizes trans-
parency, communication, collaboration, and clarity. This is where Kanban comes
in. Kanban is a highly visual workflow management method that provides orga-
nizations with the visibility, metrics, and focus they need to better manage work
and people [8]. The Kanban method consists of principles, practices, Kanban boards
(physical or electronic), and Kanban cards. The basic principles of Kanban are limit-
ing Work in Progress (WIP), pulling value through the development process, making
the development process visible, increasing throughput, using a fixed backlog and
embedding quality [46].

Kanban prioritizes the completion of tasks according to developers’ skill sets, ac-
commodating varying work speeds and expertise levels. It emphasizes adding value
by implementing essential project components first, avoiding unnecessary features or
excessive specifications beyond coding capacity, and maintaining balance in coding,
testing, and deployment efforts. It eliminates waste at every stage and is well-suited
for software engineering [7].

2.4.2 Cadences, Values, and Artifacts

Kanban uses physical or digital boards to represent a team’s or organization’s unique
process. Work is represented by cards on the board, which move from left to right
through the steps in the process [§8]. A Kanban board (See Figure is a tool to
implement the method and usually is divided into several columns that represent a
process’s stages. Each Kanban card is a work item, moving through the columns on
the Kanban board. Cards contain information about the work item.

The Kanban method is motivated by the attitude that all persons contributing to a
common company must be respected. This mutual respect is essential if the company
is to succeed and pay off. Without this mutual respect, the company itself is not
promising [8]. Using Kanban, teams were able to communicate more effectively as
this simple tool provided instance information on what needed to be worked on and
when it is needed [46].
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Kanban Board

Figure 2.3: Kanban Board Example. Figure produced by Jennifer Falco [CC BY
(https://creativecommons.org/licenses/by /4.0 /deed.en)|, via Wikimedia Commons.

Cadence is a concept in Kanban which determines the rhythm of a type of event [64].
They are essential for obtaining the customer’s feedback and keeping them involved
in the work of the team and can be considered as the implementation of feedback
loops in this method [8], [23]. As shown in Figure Kanban method depicts a
scheme of seven cadences, suggesting review frequencies in a typical enterprise or
multi-service context. These include Strategy Review, which selects services and
defines "fit for purpose" in response to changing external environments; Operations
Review, which balances services and deploys resources to maximize value delivery
aligned with customer expectations; Risk Review, which addresses risks to service
delivery, such as through blocker clustering; and Service Delivery Review, which
examines and improves the effectiveness of a single service. Additionally, the Re-
plenishment Meeting moves items into the system and oversees future options; the
Kanban Meeting, usually a daily stand-up, focuses on coordination, planning, and
unblocking issues; and the Delivery Planning Meeting monitors and plans deliver-
ies to customers. Implementing these cadences doesn’t necessarily add seven new
meetings but integrates their agendas into existing ones, adapting them to fulfill
their goals. On a smaller scale, a single meeting may cover multiple cadences. The
feedback loops in the cadence network diagram illustrate the information flow and
change requests between reviews, facilitating decision-making at each level .

Anderson and Carmichael |8| stated nine core values for Kanban Method in Software
engineering including Transparency, Balance, Collaboration, Customer Focus, Flow,
Leadership, Understanding, Agreement and Respect. These values embody the driv-
ing forces behind Kanban’s endeavors to enhance services delivered by collaborative
teams. Transparency entails a willingness to share information that enriches the flow
of business value. Balance underscores the various aspects and perspectives within
the context. Collaboration involves working collectively in teams to refine the work
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Figure 2.4: Kanban Cadences. Figure reproduced by Sonya Siderova [Source:
https://getnave.com/blog/kanban-roadmap/ and adapted from .

process. Adopting a Kanban discipline necessitates customer focus, ensuring that
both internal and external clients recognize value through this approach. Recogniz-
ing work as a continuous or episodic flow of value is crucial. Perceiving this flow is a
fundamental starting point in utilizing Kanban. Leadership involves inspiring others
to act within the given context and to reflect upon it. As Kanban is a method of
improvement, self-awareness and understanding are foundational elements. Agree-
ment entails a commitment to progress collectively toward objectives, while Respect
involves valuing, comprehending, and demonstrating consideration for individuals [§].

2.5 Comparison between Scrum and Kanban

While Kanban and Scrum share some similarities in their operational mechanisms,
they diverge significantly in their foundational concepts and methodological bound-
aries. This comparison is essential for our study since we we want to base our model
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on the performance of agile methods. According to Kniberg and Skarin [40], Kanban
and Scrum exhibit similarities in several aspects including embracing Lean and Agile
principles, breaking down work into manageable units, fostering self-organized teams,
prioritizing the early and frequent delivery of releasable software, swiftly adapting
to changes, enforcing WIP limits, employing pull-scheduling, and emphasizing trans-
parency. Moreover, beyond the elements delineated in [5] and [38], further similari-
ties between Kanban and Scrum have surfaced, including their efficiency compared to
the Waterfall method. Both methodologies incorporate feedback and improvement
mechanisms, as well as provide clear project scope delineation. Additionally, both
methodologies prioritize project value, the attainment of deliverables, and do not
obligate specific technical practices.

Table 2.1: Important differences between Kanban and Scrum approaches

Criteria

Scrum

Kanban

Team Structure

A cross-functional team, in-
cluding the product owner
and Scrum master, with
fewer than 10 members [5],
|46], [68]

A flexible team, ranging
from fewer than 5 to more
than 11 members [5], [46]
with the addition of a Ser-
vice Request Manager and a
Service Delivery Manager [§]

Delivery Frequency

Iterative, Incremental [68]

Continuous or Episodic [8]

Work In Progress

The sprints commence with
the definition of all user sto-
ries to be addressed, aiming
to minimize WIP [83]. Team
should commit on delivering
sprints on time [5]

optimizes the workflow by
leveraging the capacity of
each workstation, managing
the flow of cards with the
objective of keeping WIP as
limited as feasible [5]

Requirements
Prioritization

is done on the basis of the
length of the sprint [5], [68]

is done continuously which
can be daily /hourly [5]

Performance Metrics

Velocity [83], avoid cut the
lead time [5|

reduces lead time by avoid-
ing multitasking and limit-
ing WIP [5]

Responding to the
Change

is fixed during sprints [83],
sprints can be canceled if
their goals expired [68|

is flexible and can take many
shapes according to different
contexts [83]

Kniberg and Skarin outlined several key observational distinctions between Scrum
and Kanban. These disparities encompass the necessity of time-boxed iterations,
team commitment to predetermined workloads per product iteration, the prescrip-
tion of cross-functional teams, limitations on work in progress (WIP), and the re-
quirement to break down tasks for timely completion, among others [40]. In another
study [83],identified nine distinctions between Scrum and Kanban methods including
team structure and roles, performance metrics, flexibility to change, the amount of
user participation, elasticity, events, work in process size, delivery frequency and task
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board status. Moreover, in [5], authors mentioned extra items including different re-
quirements prioritization mechanism, Feature sizing, cost saving and quality policies.
Table [2.1] shows differences between Scrum and Kanban at a glance.
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Related Work

In a systematic mapping study done in 2014 [31], A total of 43 primary studies in
the software startup context and 213 software engineering work practices were ex-
tracted, categorized, and analyzed. The research showed that there is no unique
definition in the literature on what constitutes a startup and inconsistent use of this
term constrained the creation of a coherent body of knowledge on software startups.
Some of the features characterizing startups are innovative product development,
market-driven development, small companies, short time-to-market, and web-based
development. In a separate study analyzing the same dataset [60], the research
team discovered that, among 213 software development practices referenced in 43
primary studies, only 16 were exclusively dedicated to software development meth-
ods in startups. Additionally, 19 studies focused on managerial and organizational
factors. Notably, only 9 studies demonstrated high accuracy and scientific relevance.
This underscores the significant need for further research to address the existing gaps
and contribute uniquely to the field. Later this team conducted another research in
2015 [30], which performed semi-structured interviews with 13 startups and resulted
in the Greenfield Startup Model (GSM) for software development in early-stage star-
tups.

As ilustrated in Fogure [3.1] the model is formed in seven categories including speed-
up development, evolutionary approach, product quality has low priority, team as
the catalyst of development, accumulated technical debts, initial growth hinders per-
formance, and severe lack of resources. The study stated that early-age startups
prefer to build an initial prototype and iteratively refine it over time and they can
focus on developing only parts of the system they want to validate instead of work-
ing on developing a whole new system. The results of this study indicate that the
driving characteristics of startups were uncertainty, lack of resources, and time pres-
sure. These factors influence software development to an extent that transforms
every decision related to the development strategies into a difficult trade-off for the
company. Additionally, They intend to discard formal project management, doc-
umentation, analysis, planning, testing, and other traditional process activities to
satisfy the most urgent priority which is releasing the first version of the product as
quickly as possible to verify the product/market fit.

Lately, based on this study, another research examined early-stage startups in Brazil

[69] revealed that during the initial and validation phases, startups often selected
practices and tools in an impromptu manner, leaning on the prior expertise of their

15
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Figure 3.1: Greenfield Startup Model adapted from Giardino et. al .

development team. As they progressed into the growth phase, they recognized the
significance of implementing more organized practices from the outset to enable prod-
uct scaling with a matured team. Furthermore, the research findings emphasized that
support tools were chosen based on their compatibility with existing tools and their
ability to automate operational tasks. These studies employed the grounded theory
research methodology to address their respective challenges, serving as a source of
inspiration for our own investigation.

In 2015, a collaborative effort involving 30 researchers established a detailed re-
search agenda for the software startup domain . This agenda outlined six major
clusters including engineering activities, evolution models and patterns, human as-
pects, startup ecosystems, applying startup concepts in non-startup contexts, and
theories and methodologies for software startup research. This agenda serves as a
valuable tool for gaining deeper insights into startup behavior and synthesizing valu-
able lessons and knowledge to guide future entrepreneurial ventures.

Afterward, in 2016, a team of 75 researchers started an worldwide study named
“HELENA” which took around two years and collected extended data from around
1500 teams around the world about their software development methods, practices,
and motivations . Results show that Scrum and Kanban are two of the most
methods used by teams globally. During the HELENA study, a survey has been
conducted on hybrid software development approaches and results show a variety of
development approaches are used and combined in action. Most of these combina-
tions follow a pattern in which a traditional process model serves as a framework
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and agile practices are plugged in.

Based on a survey of 1,526 software startups |59|, researchers discovered that speed-
related agile practices, such as frequent releases and agile planning, are utilized more
extensively than quality-related practices like regular refactoring and test-first devel-
opment. This study specifically focused on the Lean Startup approach and did not
address other lean practices, such as Kanban, highlighting a gap in research regard-
ing Kanban aspects and hybrid models. In another independent study [46], again a
survey has been used to collect numerical responses to questions about each of the
project management factors in the six-pointed star model (including scope, budget,
schedule, resources, quality, and risks) for both Scrum and Kanban based projects.
Although the results show that Kanban performs better than Scrum in terms of man-
aging project schedules, more respondents believe both Scrum and Kanban lead to
successful software projects. Additionally, a similar study done in 2017 at Ericsson
company shows neither of these methods is a perfect match for system testing and
they need to be used together to complete each other [26]. Both of these recent
studies underscore the significance of establishing a hybrid model that integrates ele-
ments of both Scrum and Kanban. Such an approach proves instrumental in steering
companies towards success.

While these studies reveal the place of Scrum and Kanban among different soft-
ware development methods, there is poor attention to their impacts and applications
in the software startup context. Tegegne et al. [75]| presents a systematic mapping
study and identifies 37 relevant primary studies out of 1982 papers for validating the
results, they conducted an empirical study based on the data collected from 14 real-
life software start-ups located in Finland, Italy, and Norway. The results show that
startups prefer to tailor methodology that matches their situation by dropping some
aspects of the existing methodology and adding new practices from other methods.

Simultaneously in another research [51], An online survey was conducted for software
startups in the Kingdom of Saudi Arabia to elicit their responses on their motivations
for adopting agile methodologies. The outcomes reveal that the top five motivations
for agile adoption are the need for accelerated product delivery, enhanced ability to
manage changing priorities, increased software maintainability, simplified develop-
ment process, and need for enhanced delivery predictability.

Although different hybrids of Scrum and Kanban methods have been developed and
employed significantly (e.g. [36], [48], and [66]), there is a high research gap in iden-
tifying a suitable development method for software development at startups. For
instance in 2012, A controlled case study [57] has been employed to contribute on
hybrid of Scrum and XP model and later in another study there was a focus on
combining Waterfall and Scrum methods [42]. A variety of studies (see [19] and [20])
intended to mix Stage-gate model with agile concepts or focused on large scale soft-
ware development (e.g. [11]).

In an Empirical Study in 2018, authors defined a Scrumban as the combination
of Kanban and Scrum practices to manage software development based on different
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project situations. They proposed their model through the review of the previous
work and semi-structured interviews with seven Agile experts. They highlighted dif-
ferent factors including method prescription, roles and responsibilities, adoption time,
team size, batch size, requirements prioritization, feature size, lead time, technical
practices, cost, and quality by combining appropriate Kanban and Scrum practices.
The study results indicate that Scrumban was found to be more appropriate than
Scrum or Kanban in saving time, improving quality, and minimizing waste [63]. The
lack of reliable data about conducted development methods and their results in soft-
ware startups has caused doubt on the outcome of having a structured development
approach in both researchers and industrial practitioners. As a result, Understand-
ing the capabilities and limitations (See [4] and [75] for more details) of agile and
lean methods like Kanban and Scrum in different scales like teams, projects, and
organizations is essential to determining suitable methods for startups.
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Research Method

4.1 Aims and Objectives

This study aims to explore which components of Kanban and Scrum are best suited
for navigating uncertainty and ambiguity in a fast-paced environment. To achieve
this objective, our first research question delves into the productive attributes of
both Scrum and Kanban methods, laying the groundwork for our investigation.

Additionally, we sought to identify the key factors driving adaptations in the appli-
cation of these methods within software startups, as well as pinpoint the highlighted
concepts and elements that can be effectively utilized. It forms the basis of our
second research question, with the ultimate aim of developing a hybrid model that
integrates the most beneficial aspects of both methodologies, thus addressing the
challenges posed by uncertainty and rapid change in the initial phase of the study.

4.2 Research Questions

As described in previous section, this research’s progress is based on the following
research questions:

Research Question 1 (RQ1): What specific aspects of Kanban and Scrum ef-
fectively address uncertainty and adaptability within the dynamic and fast-paced
environment characteristic of software startups?

Research Question 2 (RQ2): Which elements of the Kanban and Scrum ap-
proaches can be included in implementing a hybrid way of working in software star-
tups?

We aim to comprehensively address research questions by seeking the impact of
both Scrum and Kanban on development approaches within software startups.

4.3 Research Methodology

Despite an abundance of literature on software startups, there exists a research gap
in identifying a development method suitable for a specific startup context. To
address this gap and since most previous research in this field is so much theoretical,

19
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We need to avoid concentrating on a wide range of methods and approaches. As
a result, we choose Scrum and Kanban methods as the foundation and develop a
case study by following the guidelines and recommendations provided by Yin et
al. [82] and Brereton et al. [15]. The case study is the complementary part of the
research. Before going through it we need theoretical knowledge of methods and the
practical expertise of software industry experts to achieve a reasonable outcome. As
a result, we design a survey to collect industry-level experiences on both methods.
These three angles form the foundation of this research. Figure [£.1shows conducted
research methodology at a glance.
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Figure 4.1: Research Methodology adapted from [30] and [69].

4.4 A Mind Map of Scrum and Kanban

To organize the gathered insights from both the survey and interviews, we have opted
to create a comparative mind map delineating various facets of Scrum and Kanban
within the startup context. According to [18| and [65], mind mapping serves as an
effective tool for employing divergent thinking, fostering creative exploration, and
making informed decisions. It enables researchers to visualize and investigate con-
nections between various concepts, thereby facilitating the exploration of problem-
solving approaches and theoretical analyses.

We utilize our understanding gleaned from established literature on Scrum and Kan-
ban to incorporate their principles and components into crafting survey questions
and conducting interviews. Following a structured approach, we can systematically
identify cohesive concepts, patterns, segmentations, and mapping elements for both
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methods. In this segmentation, we consider the aspects of each method that can
deal with uncertainty and adaptability to get suitable clues for designing questions
in other research instruments including the survey and interviews. By meticulously
comparing the concepts and elements of both methodologies, each piece of data with
independent significance is examined. This scrutiny resulted in the identification
of six distinct sub-categories including values, principles/practices, essence/agenda,
team structure, events/cadences, and artifacts. These boundaries guides the formu-
lation of our survey and interview questions.

4.5 Online Survey

In software-oriented enterprises, the widespread adoption of agile and lean methods
necessitates a systematic approach to elucidate similarities and differences in im-
plementing Scrum and Kanban. According to the Startup Research Agenda [77],
these criteria are placed among engineering activities, human aspects, and startup
ecosystems. However, theoretical knowledge alone isn’t sufficient for enterprise-level
applications in software startups. Hence, we also designed an online survey (available
as a form on Google [[) to collect adequate data on practical experiences. Based on
our research domain across software startups it is a great approach for illuminat-
ing commonalities and discrepancies among various implementations of Scrum and
Kanban.

4.5.1 Questionnaire Objectives and Structure

The survey aims to gain insights into the motivations and evolving practices sur-
rounding the adoption of Kanban, Scrum, or hybrid approaches. Accompanied by a
mind map, this tool facilitates a deeper exploration of each method’s nuances, which
may not be immediately apparent in various software startup implementations. With
a foundation in the existing literature on Scrum and Kanban, we ensure the compre-
hensiveness of our survey, capturing robust concepts related to each method.

The first part of the questionnaire is introductory, providing a definition and mo-
tivation on the research. The second part includes screening questions, focusing
on demographics, preceded the main questionnaire to ensure respondent eligibility,
maintaining data quality and relevance. The third part contains seventeen core ques-
tions in the form of multiple choices.

4.5.2 Target Population and Sampling

To properly execute the questionnaire, we need to create a repository of individu-
als considered software startup practitioners. According to various studies in the
software startup context (such as [10], [54], [60], |[70] and |76]), software engineers
with varying levels of experience and skills are essential to startups of all types
and sizes. Additionally, research on agile transformation in software startups (such

'https://forms.gle/HVA4j2sqiRN4mbTM7
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as 4], [28], |72] and |76]) highlights agile practitioners as key players in this fast-
paced, innovative environment. Consequently, we consider these two main groups
to ensure our sample accurately represents any software startup. These groups are
chosen because they best represent the perspectives of those working in startups at
different stages of their life cycles. We further divide each group into different strata
to cover all roles responsible for the Software Development Life Cycle (SDLC) in
startups. These subgroups form our pool for “Quota Sampling” (See [53|and [34] for
more information). To reach a diverse audience for the survey, we use email lists,
social media platforms (such as LinkedIn, Instagram, Skype, Telegram, and Twitter),
and online forums and communities. Quotas are set for different demographic groups
within the target population to ensure a balanced sample, minimizing bias and ac-
curately reflecting population diversity.According to [81], quota sampling cannot be
considered as an acceptable alternative to probability sampling methods. Therefore,
although we employ this strategy, we also obtain random samples from various chan-
nels simultaneously to mitigate any bias stemming from the influence of the survey
topic and content on the respondents.

4.5.3 Pilot the Survey and Evaluation

The first designed survey had 86 questions and Likert scales with five scales was
employed in capturing answers. A notable issue emerged concerning the alignment
between participants’ comprehension of Scrum and Kanban methods and the re-
quested metrics. In many instances, individuals relied on their knowledge and judg-
ment to assess the validity of statements. It presented a challenge in understanding
the genuine experiences of participants with Scrum and Kanban methods and their
associated aspects. Furthermore, the use of the Likert scale introduces complexities.
According to [41], [45] and [67], The measurement through Likert scales appears sus-
ceptible to acquiescence bias and social desirability bias among participants, leading
to a notable decrease in the accuracy of the responses. In light of these challenges
and findings, a decision was made to embark on a fresh approach, prompting the
design of a new questionnaire.

The revised strategy focused on the underlying concepts of implementing Scrum
and Kanban methods,The second version of the questionnaire featured a controlled
set of 35 questions, which included six demographic inquiries. These questions were
crafted to explore the adaptation of Scrum and Kanban methods within startup
environments. Notably, the questionnaire employed a Semantic Differential scale,
allowing participants to provide responses across seven scales ranging from “Strongly
Disagree” to “Strongly Agree”. This modified questionnaire aimed to address the
limitations encountered in the initial assessment and gather more nuanced insights
from participants.

To reassess the questionnaire, we conducted corridor tests with a random person
serving as the first candidate to evaluate the used language and timing. Moreover,
we repeated the test with an experienced agile practitioner as the second. The first
candidate efficiently completed the questionnaire in less than five minutes, swiftly
reading and randomly selecting answers. The second candidate, an experienced ag-
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ile practitioner, concluded the survey in 20 minutes. These test results instilled
confidence in our ability to address previous issues and refine the questionnaire ac-
cordingly.

During the pilot phase of the initial round of the survey, after gathering over 40
samples, we noticed a strange pattern in responses to at least half of the questions.
In twelve of the questions, just under one-tenth of respondents selected "Strongly Dis-
agree" or "Disagree" answers. The wording of the questions seemed to have created
uncertainty among respondents, resulting in less confident responses. Even if they
had personal experiences contradicting the questions, respondents appeared to base
their answers on their perception of correctness rather than their actual experiences.
This behavior is attributed to an unusual frequency of responses leaning towards
"Strongly Agree" on the 6 and 7 scales. As a result, we decided to consider this pilot
as the third testing phase, make the questionnaire smaller by decreasing questions
to 23, including six demographic questions, and eliminate the questions where a bias
pattern has been detected. Appendix [A] shows the final version of questions used in
this survey.

4.5.4 Survey Data Cleaning Policy

To keep the quality and validity of the survey data, we undergo thorough data
cleaning and validation procedures. Initial attention directed toward respondents’
answers to demographic questions, is crucial for filtering out inadequate samples.
These questions are designed to ascertain participant eligibility, focusing on their
firsthand experiences within software startup environments. Participants who lack
such experience as software engineers within this ecosystem are excluded from the
study. Furthermore, we established a minimum threshold of 15 answered questions
(out of approximately 20 original survey questions) for each data entry. FEntries
failing to meet this criterion are removed from the dataset. Additionally, duplicate
columns introduced during the data exporting process are eliminated. Lastly, we
address various evident errors attributable to the survey design or data exporting
process to ensure data integrity and accuracy.

4.6 Case Study

To achieve a thorough comprehension of the results and translate them into action-
able development patterns for software startups, an explanatory case study is utilized
in this research. The next section provides essential information on selecting the case
study and managing its context within this research.

4.6.1 Case Study Selection and Justification

As suggested by Yin [82], investigating a contemporary phenomenon within its real-
life context proves invaluable, particularly when the boundaries between the phe-
nomenon and its context are unclear. This perfectly encapsulates our research con-
text. Despite the abundance of theoretical or simulated models, it’s imperative
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to validate them through real-world experiences in software startups. According
to [82], [71], [21] and [29], we recognized the importance of selecting a case study
that is not only feasible and accessible but also directly relevant to our research topic.
Moreover, it should possess unique attributes conducive to in-depth analysis and of-
fer insights or data that directly contribute to addressing our research objectives. By
adhering to mentioned criteria in the previous section, we chose to gather essential
data from the firsthand experiences of ten people from five teams within an Iranian
software startup that performed a successful nine-month platform transition project
in the Summer of 2023.

4.6.2 Case Company and Context

The company under study is an online shopping platform established in 2020, spe-
cializing in various categories including personal appliances, books, apparel, home
appliances, and digital products from reputable vendors, and offering fast delivery
service. With over 200 employees, the company boasts an international, multicul-
tural work environment. Its products are available online with a promise of delivery
in less than three hours. Approximately ten thousand users across the country utilize
its products daily. In 2022, facing technical and business challenges during the stabi-
lization stage, the company decided to launch a new platform and move all customer
data via a "big-bang" operation to it in the middle of 2023. This transition project,
titled "Re-Platforming," tasked the technical staff with a nine-month project that
concluded on July 1, 2023.

4.6.3 Data Collection and Analysis

In this study, semi-structured interviews are used as the primary data collection
method and interviewees includes two Product managers and Senior developers from
two development teams and six people selected from the other three supportive teams.
Initially, we conducted a pilot study consisting of a first round of interviews. The
preliminary findings from this pilot study confirmed that this startup is a viable
candidate for further investigation. The interviews ranged from 30 minutes to 1 hour
in duration, and we recorded and transcribed them verbatim for analysis purposes.

4.6.4 Target Population, Sampling and Unit of Analysis

Initially, our focus was solely on two development teams to gather their data. How-
ever, after conducting the first round of interviews and emphasizing the UATP| phase
midway through the interviews, we modified some questions and adjusted our sam-
pling strategy. As mentioned in section [4.6.2] we decided to target key senior people
from the project, including those in the two development teams and three support-
ive teams: marketing, operations, and commercial departments. These individuals
constitute the unit of analysis for the case study.

2User Acceptance Testing
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4.6.5 Pilot Interviews

As mentioned in section [£.6.3] we conducted ten semi-structured interview sessions
with with open-ended questions (See Appendix for more detail) and went into more
detail with interviewees to identify their perceptions of different aspects of transition
and the development methodologies and their motivations toward the project goal.
The majority of the second round interviews lasted around 45 minutes, and they were
recorded and transcribed to be used in forming the research interview instrument.
Appendix [C] contains the transcription of all interviews.

4.6.6 Data Analysis Approach

The determination of theoretical saturation in our project is guided by a combination
of established principles and specific methodologies tailored to our research context.
Here is how we achieved it:

Firstly, we established a clear scope for our study, defining our research questions,
target population, and data collection methods. This clarity ensures that our efforts
in data collection and analysis are focused and purposeful.
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Figure 4.2: Qualitative Research via GTM adapted from Williams and Moser [80].

Secondly, we utilized multiple data collection methods, including interviews, surveys,
and literature reviews. This multiplicity of approaches not only enriches our dataset
but also allows us to cross-validate our findings, enhancing the credibility and reli-
ability of our results. Conducting data analysis concurrently with data collection is
another key strategy we employed. By analyzing emerging themes and patterns in
real time, we are able to adapt our data collection methods accordingly, ensuring



26 Chapter 4. Research Method

that we gathered sufficient data to address our research questions comprehensively.
Additionally, we employed Grounded Theory Methodology (GTM) for within-case
analysis, following the technique of theoretical saturation as outlined by Morse [52].
It involved continuously sampling and analyzing data until no new insights emerged
and all theoretical concepts were thoroughly developed.

Our data analysis process, which includes Straussian coding methods such as open,
axial, and selective coding, further facilitates the identification and exploration of
relevant themes and concepts (Figure [4.2)). Drawing inspiration from the works of
Giardino et al. [30] and Souza et al. [69], we ground a preliminary theory that in-
formed our research methodology and shaped our understanding of the hybrid model.
Lastly, we employ triangulation, integrating insights from both interviews and sur-
veys to refine our final model. This process enhances the validity of our findings
by corroborating them across multiple data sources. By combining a clear research
scope, multiple data collection methods, concurrent data analysis, adherence to GTM
principles, and triangulation, we confidently determine theoretical saturation in our
qualitative research project, ensuring a robust and comprehensive exploration of the
transition project and its associated phenomena.

4.7 Validity Threats

In the following section, we discuss the potential validity threats to our research.
By identifying and addressing these factors, we aim to ensure the credibility and
reliability of our findings.

4.7.1 Construct Validity

As discussed in section [.5.3] Throughout this research, we conducted three itera-
tions of questionnaire design and piloting. Initially, our questionnaire encountered
several challenges including an overwhelming volume of questions, participant com-
prehension and interpretation issues regarding Scrum/Kanban methods, as well as
biases such as acquiescence and social desirability. To address these issues, we itera-
tively redesigned the questionnaire, reducing the number of questions from 86 to 23.
Additionally, we employed a corridor test to assess the relevance, seeking feedback
from both a skilled agile practitioner and a randomly selected bilingual individual
proficient in English and Persian to gauge the questionnaire’s clarity and completion
time. In the case study phase, we encountered integrity issues with questions dur-
ing the pilot interviews, necessitating two rounds of interviews and modifications to
better address concerns.

4.7.2 Internal Validity

Another potential threat lies in the selection of practitioners for sampling. We ac-
knowledge that the obtained responses may not fully capture the diversity within the
population of startup software professionals, posing a risk to internal validity. Nev-
ertheless, by deliberately selecting software professionals and agile practitioners from
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software startups across various domains and employing a quota sampling strategy
to ensure a balanced representation of specialized areas, age, and experience lev-
els, we aim to mitigate this concern and provide a dataset that reflects the broader
population. Furthermore, as discussed in section [£.6.4] in order to normalize the
list of interviewees, we adjusted our sampling strategy after conducting three inter-
views. This decision was prompted by feedback received from participants regarding
significant achievements that were overlooked during the case study project.

4.7.3 External Validity

Although the respondents in our survey may not encompass the entirety of startup
software practitioners, potentially limiting the statistical relevance of our findings,
we believe that the analysis of the 134 responses provides a valuable qualitative data
source for extracting insights. Additionally, in the case study component of our
research, we engaged a critical chain of participants from a successful challenging
project, which yield valuable insights into the effective application of Scrum and
Kanban within software startups.






Chapter 5

Research Execution

This chapter delineates the timeline of the research execution along with notable
occurrences throughout the process. The study comprises two primary activities:
the survey and interviews. Subsequent sections of this chapter provide detailed plans
and highlights of these activities.

5.1 Survey Execution

As discussed in section [£.5.3] After undergoing two rounds of design and evaluation
in December 2023, the survey instrument was prepared. Initially, the questionnaire
comprised an extensive 86 questions, which was deemed excessive and overly reliant
on explicit methodological concepts. However, after encountering challenges during
the corridor test, as described in Section [4.5.3] significant revisions were made. This
led to a reduction in the number of questions to 35 for the first pilot. Despite these
adjustments, issues emerged during execution, with half of the responses demonstrat-
ing an unexpected level of agreement between respondents’ experiences and expected
outcomes. Consequently, further revisions were undertaken, resulting in a stream-
lined questionnaire comprising 23 questions, encompassing six demographic inquiries
and 17 core questions.

In January 2024, the revised questionnaire underwent another pilot phase, albeit
with a one-month delay, which caused disruptions to the planned interviews sched-
uled for the first two weeks of the new year. The final iteration of the questionnaire
was completed in the initial week of May 2024, with subsequent data collection and
cleaning conducted under the data-cleaning policy outlined in Section [4.5.4] The sur-
vey results are analyzed and assessed in Section

In the final round, As described in section [£.5.2)we utilized email lists, social me-
dia platforms, online forums and communities to dispatch the questionnaire among
participants. We sent 70 direct emails to a list of candidates that we chose them as
the quota samples including software engineers and agile practitioners. Moreover,
we shared the questionnaire for 90 quota and 80 random candidates from different
channels such as social medias and online forums. By employing this approach we
expected to achieve a mix of quota and random answers. Figure illustrates the
distribution of survey channels that employed in this research. The total number of
answers collected from audiences was 134 which shows that more than half (55.8%)
of survey audiences responded to the questionnaire.
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Figure 5.1: Survey samples distribution and channels - Yellow spectrum: Random
Samples; Blue spectrum: Quota Samples.

5.2 Interviews Execution

As discussed in section [£.6.2] The initial round of interviews took place in December
2023, aiming to assess the selected case. During this phase, we engaged in discussions
with interviewees regarding their experiences with a transition project conducted six
months prior. Following the selection of cases and finalization of interview ques-
tions, meetings were scheduled with interviewees to commence in the second week
of January 2024. However, as detailed in the preceding section, an unforeseen delay
resulted in a postponement of the interview start date.

Ultimately, the first series of interviews was conducted and recorded in February
2024, with a delay of approximately one month. During these sessions, after complet-
ing three interviews, we encountered a topic not initially addressed in our interview
questions: the significant experiences of interviewees with the User Acceptance Test-
ing (UAT) of the new platform. In response, we incorporated a question regarding
the tools utilized during the UAT and expanded our sample target to encompass a
broader range of individuals involved in the project.

As outlined in Section [4.6.4] additional relevant participants were invited, and the
second round of interviews was conducted in March 2024. However, one of these
sessions was interrupted by an unforeseen incident, prompting its resumption two
days later. The results of these interviews are analyzed and evaluated in Section [6.2]



Chapter 6

Results and Analysis

6.1 Survey Results

In this section, we report the results of our survey study. As discussed in the
[Data Cleaning Policy|section, we define a quality criteria on accepting the responses.
Finally 134 respondent answered the questionnaire. However, 121 responses met our
criteria and picked for data analysis phase. As outlined in section [£.5.4] we set a
threshold value, considering only samples with fifteen or more answered questions
as a credible source of experience. Consequently, we excluded two samples that fell
below this threshold. Additionally, nine respondents indicated no software startup
experience in their demographic responses. To ensure a consistent research popula-
tion, we omitted their responses as well.

Academic
Under25 Person  other Parties
6% Data Person 4% 3%

Software
Engineer
26%

Agile
Practitioner
31%

Entrepreneur
8%

Figure 6.1: Demographic questions - Participants age distributions (left); Partici-
pants professions (Right).
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6.1.1 Demographics

To establish the observed sample profile, we assess the participants’ ages, professions,
the size of the startups they collaborated with, the phase of company formation, and
the duration of their collaboration. Responding to these inquiries is mandatory as
one served as a filter to identify individuals lacking startup experience, and we conse-
quently can exclude their data. Concerning participants’ ages, the data distribution
follows a normal pattern, with each main category representing a quarter of the total
participants. Similarly, regarding skills and professions, adhering to the quota sam-
pling technique, we identified three primary categories: Product People, Software
Engineers, and agile practitioners (Figure .

Startup Size Startup Formation Phase

.
=3

Large

Medium

‘ |
=

20 40 60 a0 100 0 20 40 60 a0 100

Small

(=1

Figure 6.2: Demographic questions - Startup size that the participants worked for
(left); The company formation phase during the collaboration with the survey audi-
ences (Right).

Moreover, Participants were given the option to select more than one choice regarding
the size of the startup(s) and the phase of company formation questions. The results
indicate that the majority of participants were employed by small startups while
simultaneously being in the growth stage (Figure . The final question focuses
on the duration of collaboration between survey respondents and startup companies.
As illustrated in Figure [6.3 approximately half of the participants collaborated for
a period ranging from one to three years, which significantly enhances the quality of
the published data in the questionnaire.

6.1.2 Core Questions

As illustrated in Appendix [A] we utilize seventeen questions to gather insights into
the experiences of the target population regarding the implementation of Kanban
and Scrum methodologies in software startups. The results indicates that a majority
of survey respondents endorsed the applicability of Scrum and Kanban as operational
frameworks within software startup environments.

Following data collection and subsequent cleaning procedures (which involved elim-
inating ten samples during the analysis phase), a total of 2035 data points are cap-
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Figure 6.3: Demographic questions - The duration of collaboration.
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Figure 6.4: The Frequency Distribution of answers in scales from 1 to 7.
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tured through these questions. It was observed that most participants rated their
responses on a scale of 5, 6, or 7, indicating alignment with the items presented in
the questionnaire (Figure . The coherence of the data is deemed satisfactory,
with a total standard deviation of 1.606. Furthermore, a significant portion of the
data points clusters around the mean value of 5, indicating a consistent distribution
of responses. Figure 6.5, shows the distribution of data around central tendency,
variability, and the presence of outliers of them.

L]

- 85 . @
=T ™ .
v ‘e
45 ® ¢ ®° s I ¢
= 1 b .
=
= 4.8 .
= 3
l'-': —
in 25
= 2
™15 &
-
51
=05

0

1 2 3 4 5 &6 F 8 8 10 11 12 13 14 15 16 17
Question Mo
. ] [ .

0 2 4 G

Figure 6.5: The distribution of data, central tendency, and variability: Mean value
(blue) and Standard deviation (yellow).

6.1.3 Centric Responses

As highlighted in the preceding section, the survey participants exhibited commend-
able engagement, yielding a robust dataset for our analysis. As depicted in Figure
6.5], a significant proportion of responses are distributed around key central tendency
metrics such as mean, median, mode, and standard deviation. The standard de-
viation serves as a measure of the dispersion or spread of data points around the
mean. A higher standard deviation indicates greater variability in responses to a
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particular question, whereas a lower standard deviation suggests that responses are
more closely clustered around the mean. Our analysis reveals that, for the majority
of questions, the disparity between the mean and standard deviation of samples in
relation to their total values is minimal. Consequently, we interpret these responses
as centric. Table provides a concise overview of these questions.

Table 6.1: Questions with centric responses

Topics/ Principles/ Practices

Questions

[terative development /
Requirement Engineering/
Self-Management,/ Continuous
Delivery

1- The company allowed the team to itera-
tively refine and develop their product/project
requirements and deliverables

4- Implementing shorter iterations reduced the
delay in the team’s delivery

Sustainable Pace in Workflow /
Managed Flow/ Limited WIP

2- The team achieved an enhanced sustainable
pace in releasing work during the iterations

3- The team effectively managed workloads and
established a sustainable pace of workflow

Estimation/ Prioritization/
Self-Management,

8- Estimating tasks aided the team in identify-
ing better prioritization

9- An ordered backlog of tasks led the team to
choose the next task promptly after completing
the current one

Testing/ Cross Functional Team
(Team Structure)/ Sustainable
Pace in Workflow

10- There was an opportunity for the team to
test during the development

11- Testing first caused a tangible decrease in
the time needed to complete tasks

Pair Working/ Self-Management

12- Pair working on tasks helped the team to
resolve them more accurately and quickly

Pair Working/ Self-Management

13- Short Daily Meetings reduced the need for
other unplanned ad hoc meetings during work-
days

Daily Work between Business
and Tech/ Team Structure

16- Business and technical teams collaborated
daily toward the goals of the product/project

Hybrid Way of Working/
Sustainable Pace in Workflow

17- Eliminating or modifying certain elements
or concepts of Agile methods (like Scrum or
Kanban) helped us to make the team’s way of
working more efficiently and better respond to
project/product requirements

6.1.4 Varied None-Centric Responses

As depicted in Figure [6.5 for questions 5 and 6, which have the highest mean val-
ues, it suggests that participants, on average, strongly agree with the statements
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or premises presented in these questions. Conversely, for question 15, which has a
notably lower mean value compared to the others, it indicates that participants, on
average, are less in agreement with the statement or premise presented in that ques-
tion. However, the mean value alone cannot represent the distribution of opinions
or sentiments among participants. As the result, we consider standard deviations as
the complementary measure as well. Our analysis reveals that the standard devia-
tions for six questions—namely Q5, Q6, Q7, Q14, and Q15—are lower than the total
standard deviation value. This indicates a fewer degree of variability in responses to
these questions when compared to the average variability across all questions. Con-
versely, for Q13, the situation is reversed. Its standard deviation surpasses the total
standard deviation value, suggesting a heightened variability in responses to this
particular question compared to the average variability across all questions. This
doesn’t imply that participants either agree or disagree with the underlying premise
of the questions. Rather, it signifies a lower (for Q5, Q6, Q7, Q14, and Q15) or
higher (for Q13) degree of diversity or inconsistency in participants’ responses to
these specific questions. This could be due to various factors such as the ambigu-
ity of the question, differing interpretations among participants, or varying levels of
agreement or disagreement on the topic addressed by the question. The data shows
these questions have higher variability in responses compared to the other questions
in the dataset. This variability could warrant further investigation to understand the
reasons behind the diverse range of responses. Table shows questions without
convergent responses with their criteria.

Table 6.2: Questions with None-centric responses

Topics/ Principles/ Practices Questions

5- Visual task boards clarified work and fa-
cilitated a quicker completion
6- Visual task boards facilitated prioritiza-

Visualizing Flow/ Transparency,
Inspection and Adaptation/

Prioritization .
tion tasks
Limited WIP/ Managed Flow/ 7- There was an opportunity for the team to
Self Management manage and limit work in progress
Daily Meetings/ Daily Work 13- Short Daily Meetings reduced the need
between Business and Tech/ for other unplanned ad hoc meetings during
Time Boxing workdays
Goal Setting/ Sprint Backlog/ 14- The team formulated actionable plans for
Planning Events delivering their goal during planning event
15- Managers or business owners adeptly rec-
Risk Management/ Daily Work ognize and assess business risks and threats
between Business and Tech/ inherent to the project/product, effectively
Team Structure communicating them to the software devel-

opment team
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6.1.5 Side Patterns

By posing three distinct demographic inquiries regarding the size of startups partici-
pants were engaged with, the phase of company formation during collaboration, and
the duration of collaboration within startups, we are able to uncover similar trends
in the responses provided. As illustrated in Figure [6.6] There appears to be a broad
alignment between individuals with experience in all sizes and stages and duration
of collaboration within startup environments and the wider statistical population
regarding the adoption of Kanban and Scrum methods.
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Figure 6.6: Side Patterns in comparison all samples.

6.1.6 Survey Summarizing

In summary, a significant portion, representing three-fifths of participants, reported
having the opportunity to iteratively refine and develop requirements and deliver-
ables, while also enhancing the sustainable pace of work during iterations. Approxi-
mately half of the respondents effectively managed workloads, established a sustain-
able workflow pace, and utilized shorter iterations to mitigate delays in delivery.

Addressing outlier responses, a substantial majority, comprising four-fifths of the
audience, acknowledged that visual task boards facilitated clarity in work tasks and
expedited completion, aiding in task prioritization. Moreover, three-fifths of Kanban
teams successfully managed and limited work in progress, while employing task esti-
mation proved beneficial for all teams in identifying better prioritization strategies.

Over two-thirds expressed satisfaction with pair working and programming, affirming
that an ordered backlog enabled prompt task selection post-completion. Approxi-
mately half of the respondents conducted tests during the development cycle, with
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over sixty percent endorsing testing-first approaches, citing reduced task completion
times. Additionally, respondents attested that short daily meetings effectively curbed
the need for unplanned gatherings.

Notably, discrepancies arose concerning participant experiences in risk management
collaboration with business counterparts, as well as in daily collaborative efforts be-
tween technical and business teams toward shared objectives. The final inquiry seeks
insights into the use of customized methodologies within startups, yielding generally
positive feedback on the integration or removal of method components to develop
hybrid models.

6.2 Interviews Results

In this section, we present the outcomes of our case study. As outlined in the
[Company and Context|section, we conducted two rounds of interviews involving ten
individuals associated with an Iranian startup that underwent a transition project
in 2023. This section shows the result of this instrument of the research.

6.2.1 Interviews Transcription and Coding

To gather qualitative data for constructing our hybrid model of Scrum and Kanban,
we meticulously recorded and transcribed all interview sessions. Prior to commenc-
ing the data analysis, we organized the transcripts into thematic categories based on
various topic cards utilized during the interviews. Subsequently, the data analysis
was initially carried out individually for each interviewee.

Our process comprised four steps. Initially, we tagged and associated highlighted top-
ics and concepts with raw data (Open Coding). Subsequently, the derived concepts
were clustered into theoretical categories and subcategories, with interconnections
established based on cause-and-effect relationships (Axial Coding). These categories
underwent refinement to achieve varying levels of abstraction and conceptual ad-
justment. In the third step, the coherence among categories was validated through
Selective Coding, involving the exploration and analysis of links among subcate-
gories. Finally, the core category is identified by analyzing the causal relationships
between high-level categories. As shown in Tables [6.3] and [6.4] we recognize five dif-
ferent categories regarding topics/challenges and codes.

6.2.2 Interviews Summarizing

The central role of all interviewees in their respective projects was to contribute to
the MVP[[] delivery within their teams, particularly within the context of the “Re-
platforming” project. Kanban and Scrum teams attributed enhances task efficiency
to their team dynamics, whether through weekly iterative deliveries or continuous

IMinimum Viable Product
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Table 6.3: Interviews Coding results

Categories  Codes Related Codes/Actions/Results
Main Responsibility Delivery of the MVP with the
Team
Making tasks transparent used Task boards
Category 1:
. caused synergy and more focus re-
T 1 P 1 . .
angibles roduct Goa garding the tasks and project
helped in UAT and recognizing is-
Service desk Kanban board sues, following up and resolving
them successfully
was inappropriate and interfer-
Team Structure ence from the outside
the lack of human resources
.
Category 2: caused overworking
Structures have not affected teams as long as
Joining and leaving people they had enough space to breathe
recover and perform again
Deliver Continuously in Ongoing  Caused a better speed in doing
Mode tasks
In working in Iteration Mode Inspect10_n/ Adaptation Wen’t well
Responding to change wasn’t good
Responding to Ad hoc went well
In working in Ongoing Mode Scope Management wasn’t good
and caused technical debts
Keeping balance between work Picked the shorter Scope of the
volume and allocation time work and postpone technical debts
Category 3:
~E for future
Policies

To limit Work in Progress in
team

Prioritizing the work within
team

Approaching the test cycle

Autonomy to decide on tasks de-
tails and how to develop them

controlled Work load by Setting
WIP=1,2

accepted parallel working within a
week

included estimations in prioritiza-
tion

conducted UAT with subject-
matter experts inside company

Teams were Self-managed
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Table 6.4: Interviews Coding results (continue)
Categories ~ Codes Related Codes/Actions/Results
L . n
Teams had enough courage to do they were mo‘Flvated and commit
: . . ted to the project goal and showed
the right work regarding their )
transparent staying power to as-
tasks sessments
Category 4:
Attitudes happened in iteration-based teams
with facilitation by the PM
Daily work among Business and
Technical people crafted in ongoing teams by em-
ploying Pair Programming/work-
ing approach
Weekly Delivery in Iteration Caused a better speed in doing
Mode tasks
held backlog refinement meetings
Refine the project backlog
used Focus Groups
. wrote unit and acceptance tests
A h h 1
pproaching the test cycle and approach them before deploy
cpnducted Dally. Meepmgs WA Gas helpful and reduced the
time box of 15 min while working .
. . demand for other extra meetings
in Iteration Mode
Category b:
Mechanisms

conducted Daily Stand-ups in a
time box of 15 min while working
in Ongoing Mode

The majority of meetings were
held in their time boxes

recognizing risks before starting
the tasks

was helpful but several extra
meetings were needed

but some were not and it caused
distractions and delays in deliver
features

not went well because the major-
ity of risks were unpredictable or
unknown

has been treated by matching con-
text and predefined data and visu-
alizing in task boards
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ongoing deliveries. The consensus among participants is that the overarching prod-
uct goal of “Re-platforming” fostered synergy and sharpened focus on their tasks.

However, nuances emerged in the approach to handling changes within iteration-
based work. While inspection and adaptation processes are generally effective, some
teams struggled with responding to unforeseen alterations. Conversely, teams oper-
ating in ongoing mode reported better adaptability to ad hoc challenges but found
scope management more challenging. Balancing workload and time constraints often
necessitated overtime, with many interviewees opting for shorter scope selections to
maintain equilibrium.

In the realm of requirement engineering, various techniques and practices are em-
ployed, with backlog refinement meetings and stakeholder focus groups being preva-
lent. Task boards depict a flow system in which work items flow through various
stages of a process, usually ordered from left to right [8]. In this investigation, they
emerge as a favored tool for enhancing workflow transparency, with Kanban teams
implementing workload controls through WIP (Work in Progress) limits, while Scrum
teams embraced parallel work within weekly sprints.

Estimations plays an important role in task prioritization for most interviewees, while
testing approaches varied between Kanban and Scrum teams. Scrum teams typically
conducted unit and acceptance tests pre-deployment, whereas Kanban teams empha-
sized UATE] in collaboration with subject-matter experts within the organization.

Interviewees expressed satisfaction with their teams’ autonomy in task decision-
making and highlighted the effectiveness of daily meetings in reducing the need for
additional gatherings. However, structural issues within teams, such as external
interference and resource shortages, are commonly cited concerns, impacting pro-
ductivity and leading to overwork.

The effects of team turnover on productivity were disputed among interviewees,
with some noting a decline in productivity following resource losses. Daily collabo-
ration between Business and Technical teams are more pronounced in Scrum setups,
whereas Kanban teams leveraged practices like pair programming to compensate.

Although most meetings adhered to designated time slots, disruptions and delays
were occasionally experienced due to scheduling deviations. Similarly, the majority
of interviewees encountered challenges in the risk management process, mirroring
findings from the questionnaire.

Lastly, discussions surrounding ticketing tools used in UAT indicates widespread
agreement among participants regarding their utility in issue recognition, tracking,
and resolution during the testing phase.

2User Acceptance Testing
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Discussion

7.1 Summarizing on RQ1

This research aims to develop a nuanced understanding of the impacts of Scrum
and Kanban methods on software development approaches within startup environ-
ments. The survey aims to uncover the predominant strengths of Scrum and Kanban.
Through an examination of the questionnaire data, we uncover a notable insight
regarding methodologies. Our findings reveals a shared consensus across diverse
contexts concerning certain aspects of Scrum and other methods. For instance, the
principle of iterative and incremental work, a cornerstone of Scrum, emerge as widely
adopted among respondents, leading to tangible achievements. Moreover, our anal-
ysis unveils a prevailing belief among participants that shorter iterations contribute
to reduced delivery delays, aligning with the concept of shorter sprints inherent in
Scrum events.

Another noteworthy observation is the effective management of workload, a serious
challenge, particularly in startup environments characterized by high uncertainty.
Despite these challenges, a significant portion of respondents reported successful
strategies for addressing workload concerns. When juxtaposed with the revelation
that many respondents utilized visual task boards to elucidate their work processes,
it becomes apparent that elements of Kanban, such as visualizing workflow and man-
aging flow, play a pivotal role.

As discussed in section [£.4] we deliberate on these methodologies’ fundamental ele-
ments and concepts, using targeted questions to glean insights and experiences from
respondents. For instance, we focused on probing the influence of various Kanban
method values such as Transparency, Balance, Collaboration, Customer Focus, Work-
flow, Leadership, Understanding, Agreement, and Respect. The survey findings shed
light on the respondents’ capability to effectively manage workloads and establish a
sustainable pace of workflow which is a manifestation of commitment and leadership
values inherent in the Kanban method.

We meticulously deconstructed both methodologies through our systematic approach
into concise atomic concepts and elements, facilitating a deeper understanding of
their fundamental effectiveness factors. By meticulously comparing these method-
ologies’ concepts and elements, we rigorously examined each piece of data, identifying
distinct sub-categories: values, principles/practices, essence/agenda, team discipline,
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events, and artifacts. These categories were derived based on their alignment with
the theoretical framework and components of each methodology. Additionally, we
engaged in a comprehensive comparison of the conceptual frameworks and elements
of both Scrum and Kanban methodologies. This comparison aimed to abstractly
identify shared ideas and practices inherent in each method’s body of knowledge.
Our analytical approach systematically organized these elements, recognizing that
each method encompasses distinct components. Finally, we constructed a compar-
ative mind map delineating the six shared dimensions between Scrum and Kanban
with different components of each method (Figure [7.1)).

SCRUM KAWNBAN
Corunitment] Transparency Leadership
Focusz ) | Balanee Unde rstanding
Openness =~ ‘" o Collaboration  Agreement
Respect N Customer Forus — Respect
Courage Workflowr
Control process  Value-based pIiDIiti’EaﬁDI-l. - .~ | Visualize workflow Explicit Policies
Self Ianagement Titwe hoxing b Frinciples |~ ‘< Limited WIF Feedback Loops
Collaboration  Tterative development - {Practices l_EJﬂla.nce Flowr Kaizen

Tmrus}:ea.rem:j,;. ) . '_Sushajmhi]ity
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Figure 7.1: a Mind-map of Kanban (right) and Scrum (left) aspects in six different
dimensions including Artifacts, Events/Cadences, Team Structure, Essence/Agenda,
Values, and Principles/Practices.

The validation of this mind map with the survey results across all six criteria empow-
ered us to address the first research question effectively (Table [7.1)). In the dynamic
landscape of software development, particularly within startups, careful considera-
tion of six key dimensions is imperative to navigate uncertainty and devise adaptive
strategies to overcome challenges. The choice of methodology—whether Scrum, Kan-
ban or a hybrid approach—depends on the specific context and needs of the team.
Software startups must evaluate their operational environment using metrics that
elucidate the implementation of these dimensions clearly.
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Table 7.1: Mind Map Validation with the survey results

Questions No. Covered Aspect(s) Survey Result

1,2,3 Principles/Practices,  Essence/Agenda, Intended to Agreement
Events/Cadences

15 Principles/Practices, Events/Cadences Intended to Agreement

4,13 Events/Cadences Intended to Agreement

5,6,7,8,9 Principles/Practices,  Essence/Agenda, Intended to Agreement
Artifacts

10,11,12 Principles/Practices, Team Structure Intended to Agreement

15,16 Team Structure Intended to Disagreement

14 Artifacts Intended to Agreement

4,12 Values Intended to Agreement

17 All Intended to Agreement

7.2 Summarizing on RQ2

The second research question is intended to identify the elements of the Kanban and
Scrum approaches that can be included in a hybrid model for software startups. As
discussed in section [6.2.2] in the open coding phase, we delineated five categories of
meanings and concepts about the coding of raw interview data. We labeled them as
Category 1 through 5, each demonstrating an interconnected relationship between
codes. Perry and Kaiser’s model components [61], were utilized to categorize three of
these groups as “policies”, “mechanisms”, and “structures”. Additionally, two indepen-
dent categories, related to deliverables and interpersonal interactions, were labeled
as “tangibles” and “attitudes” respectively These categories are theoretical founda-
tion of this research suggested model and will discussed and formulated in the next

sections.

7.2.1 Category 1: Tangibles

Category 1 predominantly encompasses tangible expectation items, such as MVPE],
Responsibilities (Roles and Occupations), Task BoaurdsEI7 and Product Goalﬂ There
exists an interconnected relationship among these elements and the dimensions of
Mind Map Artifacts. This correlation indicates that by implementing Kanban,
Scrum, or a hybrid of both, we can anticipate meeting these requirements.

To elucidate this correlation, it is imperative to triangulate the interview outcomes
with survey results and mind map items. The mind map incorporates Scrum ar-
tifacts and commitments, including product goals, product backlogs, sprint goals,
sprint backlogs, increments, and definitions of done, as well as Kanban artifacts such
as Kanban boards, Kanban cards, and Swimlanes. In the survey section, particular
emphasis was placed on Visual Task Boards, Ordered Product Backlog, action plans

!Minimum Viable Product
2Visual representations of ongoing duties and tasks during normal working or UAT phases
3An objective or purpose guiding explicit or implicit tasks
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for goal achievement, and limited WIP[] Triangulating these aspects has provided
us with a tangible list of components for the hybrid model, including Task Boards,
a backlog of tasks to achieve specific goals and objectives, and action plans for their
delivery.

7.2.2 Category 2: Structures

Category 2 comprises codes related to Team Structure, external interference, human
resource constraints, and joining and leaving ceremonies. These items largely pertain
to the team structure dimension depicted in the mind map. The interview results
emphasized aspects such as Testing during development, Pair Working, risk manage-
ment, and daily collaboration between technical and business teams.

To streamline daily operations and mitigate external interference, incorporating the
Scrum-based concept of the Product Owner into the hybrid model proves beneficial.
The Product Owner should be committed to collaborating with technical teams,
empowered to resist external disruptions, and actively involved in risk management.
Additionally, the model should establish a team with designated individuals responsi-
ble for conducting testing during development, whether following test-first principles
or alternative approaches.

Whether forming a Scrum Team comprising developers with testing proficiency or a
Kanban team comprising specialized personnel, it is imperative to appoint a robust
Product person to lead the team effectively.

7.2.3 Category 3: Policies

This category encompasses codes related to rules and policies, including continu-
ous delivery, Inspection/Adaptation, Transparency, Scope Management, Technical
Debt, Workload-Time Balance, Limited WIP, Prioritization, Testing, UAT, and self-
management. These concerns are aligned closely with the Principles/Practices di-
mension of the mind map and were highlighted by interviewees with similar titles.

Interpreting continuous delivery can be challenging and may lead us towards more
Scrum-oriented aspects or alternative Kanban practices. Based on interview results
indicating success with both Scrum and Kanban approaches, an initial prudent sug-
gestion is to pick one discipline and adapt policies in response to unforeseen changes.

Additionally, interviewees expressed their contentment with the practice of frequent
user acceptance testing as a strategy to address the issue of limited resources, iden-
tified as the primary driver of significant irregularities in work functionality and in-
crement quality during the testing phase. Certain interviewees voiced apprehensions
regarding the accumulation of technical debts due to tight deadlines, underscoring
the effectiveness of implementing a service desk Kanban board in user acceptance

4Work in Progress
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testing. This approach facilitated enhanced project oversight and yielded reductions
in both defects and inconsistencies.

7.2.4 Category 4: Attitudes

This category encompasses codes related to behaviors and attitudes in fast-paced en-
vironments, including courage, motivation, commitment, transparency, facilitation,
collaboration, Pair-Working, and daily work. A primary focus of our interviews was
to gauge the team’s resilience in the face of unexpected changes and uncertainties.
This aspect is addressed within the Scrum and Kanban Values dimensions of the
mind map.

The interview findings revealed respondents’ adeptness in navigating challenges with
resilience and steadfastness, reflecting the courage value inherent in Scrum. Triangu-
lating these results with the survey findings provided a clearer understanding of these
values. The majority of respondents emphasized the effectiveness of goal setting, self-
management, transparency, and flow management. Consequently, our hybrid model
must be aligned with the values of both methodologies, with a particular emphasis
on Transparency, Collaboration, Respect, and Courage.

7.2.5 Category 5: Mechanisms

This category encompasses codes such as Weekly delivery, Refinement, Testing, Daily
meetings, Timeboxing in meetings, and Risk management. Some of these aspects
align with the events/cadences dimension in the mind map, while others may be
more closely related to structures, as seen in category 2.

The interviewees emphasized iterative development, requirement engineering, con-
tinuous delivery, daily meetings, daily work, team structure, time boxing, and risk
management. Given the success observed with both Scrum and Kanban approaches
in interview results, an initial prudent suggestion is to pick one discipline and adapt
policies in response to unforeseen changes.

7.2.6 Wrap-up and building the Theoretical foundation

The exploration into a hybrid approach for software startups reveals key insights
across five categories. Firstly, in Category 1, tangible components such as MVP,
Task Boards, and Product Goals form the foundation, suggesting that a hybrid
model can address these through implementations of Kanban, Scrum, or a blend of
both. Category 2 delves into structural aspects like Team Structure and mitigating
external interference, proposing the inclusion of Scrum’s Product Owner for effec-
tive management and risk mitigation. Category 3 highlights policy considerations
like Continuous Delivery and Limited WIP, recommending an adaptive approach in-
formed by both methods. Category 4 explores attitudes and behaviors essential in
fast-paced environments, advocating for alignment with values from both method-
ologies, especially Transparency and Collaboration. Finally, Category 5 focuses on
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mechanisms and events like Refinement and Daily Meetings, suggesting iterative de-
velopment aligned with either Scrum or Kanban initially, with room for adaptation
based on observed outcomes. These insights collectively provide a comprehensive
hybrid framework that is tailored to the needs of software startups (Table [7.2)).

Table 7.2: Matching the extracted category of codes with the Mind map dimensions

Questions Categories Mindmap Dimension Related Item Method
: : Increment,

Q1,Q3 Tangibles Artifacts Product Goal Serum

Q7 Tangibles Artifacts Kanban Board Kanban

Q19 Tangibles Essence/Agenda Kanban Board Kanban
Scrum Team Structure, Scrum,

Q14,Q15 Structures Team Structure Kanban Roles Kanban

Q2 (Ongoing)  Policies Practices/Principles  Kaizen Kanban

. .. Essence/Agenda, Inspection/Adaptation,
Q4 (Tterative) Policies Practices/Principles ~ Value based prioritizing Serum
. .. . .. Visualize Workflow,

Q4 (Ongoing) Policies Practices/Principles Explicit Policies Kanban

Q5,Q9 Policies Practices/Principles ~ Value based prioritizing Scrum

Q8 Policies Practices/Principles  Limited WIP Kanban

Q10 Policies Practices/Principles  Feedback Loops Kanban

Q11 Policies Practices/Principles  Self Management Scrum

Q13 Attitudes Values Courage, Respect Scrum

. . . o Collaboration,
Q16 (Iterative) Attitudes Practices/Principles Self Management, Serum
. . Collaboration,

Q16 (Ongoing)  Attitudes Values Transparency Kanban

Q2 (Iterative)  Mechanisms Events/Cadences Sprints Scrum

Q6 Mechanisms Events/Cadences Backlog Refinement Scrum

Q10 Mechanisms Events/Cadences Service delivery review Kanban

Q12 (Iterative) Mechanisms Events/Cadences Daily Scrum Scrum

Q12 (Ongoing) Mechanisms Events/Cadences Daily Stand-up Kanban

Q17 Mechanisms Practices/Principles  Time Boxing Scrum

. Risk Review,
Q18 Mechanisms Events/Cadences Strategy review Kanban

7.3 Model Creation

To formulate boundaries of the conceptual model, we have organized the principal
ideas embodying the core essence into overarching categories Figure[7.2illustrates the
array of causal relationships depicted by arrows, among the categories, represented
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by blocks. In the forthcoming explanation of the model, we utilized the names of
the identified categories as depicted in Figure The model revolves around the
central category, namely “mechanisms”, serving as the most interconnected node in
the theory, thereby reflecting the essence and holding the paramount explanatory
position. As shown in Table The events/cadences and principles/practices of
Scrum and Kanban offer diverse insights for shaping a team’s working mechanism.
These insights are applicable in both ongoing and iterative modes and can be effec-
tively utilized in the software startup context.

One prevalent contextual condition defining nearly every software startup is its
team /organization structure. With limited access to human resources, proficient
administration, time, and intellectual assets, startups face constraints in support-
ing their engineering activities. The team/organization structure notably influences
other aspects, including people’s attitudes and working methods, prompting a height-
ened emphasis on implementing a crucial set of functionalities reflected in tangible
items such as MVP scope management and product goals. As depicted in Table[7.2]
both Scrum and Kanban advocate for an appropriate team configuration to address
challenges arising from limited human resources. Both methodologies propose the
inclusion of a product person and a delivery leader, alongside a team of developers.
The descriptions of these roles are interchangeable within their respective contexts,
allowing for a flexible approach to tailoring an effective team structure.

Consistently echoed by interviewees, a prevalent concept within startup teams emerges
from individuals’ behaviors in response to the company’s rapid-paced environment
and demanding daily operations. We identified this category as “attitudes” influenced
by team structure, encompassing its effects on team working mechanisms, applied
practices, and policies. This concept is mirrored in the core Values and Princi-
ples/Practices of Scrum and Kanban, as elucidated and reinforced by the developed
mind map. As indicated in Table [7.2] our research revealed that the most fre-
quently mentioned aspects were respect, courage, collaboration, transparency, and
self-management, with half originating from Scrum and the remainder from Kan-
ban. Consequently, the hybrid model can incorporate prominent elements from both
methodologies.

In contrast to Attitudes, which are intangible and must be implicitly considered
in model creation within a startup context, interviews clearly emphasized two other
categories. The first, titled “policies” aligns with equivalent concepts in Scrum and
Kanban methods, referred to as “Principles/Practices” and “Essence/Agenda”, en-
compassing ideas such as Continuous Integration or Kaizen, Pillars of Scrum, vi-
sualizing workflow, value-based prioritization, limited WIP, and Feedback Loops.
This research primarily concentrated on assessing various requirements essential for
software startups, refraining from detailed proposals. Nonetheless, certain intercon-
nected concepts impact other dimensions, as illustrated in the conceptual model

depicted in Figure

Another visible category is “Tangibles”, representing the tangible outcomes teams
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- Attitudes

Structures |———» Mechanisms Policies

Tangibles -

Figure 7.2: Key categories and relationships in the hybrid Scrum-Kanban Startup
Model.

aim to deliver. In the developed mind map, these are labeled as “Artifacts”, As evi-
denced by the interview findings from the conducted case study, the essential set of
artifacts necessary for a software startup to operate effectively is encompassed and
recommended by both Scrum and Kanban methodologies. Consequently, they can
also be integrated into a hybrid model. These tangibles outcome are influenced by
Mechanisms and Policies as shown in Figure [7.2]



Chapter 8

Conclusions and Future Work

The research provided insights into the impacts of Scrum and Kanban methodologies
on software development within startup environments and the potential for integrat-
ing elements of both approaches into a hybrid model. The findings suggest that
Scrum and Kanban offer valuable strengths that can be leveraged in startup con-
texts. Scrum’s emphasis on iterative and incremental work and shorter iterations
aligns well with the need for adaptable and efficient processes in startup environ-
ments. On the other hand, Kanban’s focus on visualizing workflow and managing
flow addresses challenges such as workload management common in startups.

By systematically deconstructing both methodologies and comparing their funda-
mental elements, the research identified key dimensions and components that can
inform the development of a hybrid approach. These dimensions include tangibles
such as product goals, MVP’s scope management and task boards, structures such
as team composition and external interference management, policies like value-based
prioritization, feedback loops, continuous integration, and workload-time balance,
attitudes emphasizing courage, respect, self-management, transparency and collabo-
ration, and mechanisms such as daily work and risk management.

The proposed hybrid model seeks to capitalize on the strengths of both Scrum and
Kanban while adapting to the specific needs and challenges of startup environments.
It emphasizes flexibility and adaptability, allowing startups to initially adopt one
methodology and adjust policies and practices as needed based on observed out-
comes.

Overall, the research provides a comprehensive framework for implementing a hy-
brid approach tailored to the unique circumstances of software startups. By consid-
ering the insights gleaned from both the survey data and interview results, startups
can make informed decisions about their software development processes, ultimately
enhancing their agility and effectiveness in a dynamic industry landscape.

8.1 Future Works

As explored in Section our findings reveal a considerable degree of variability
in the data, suggesting promising avenues for future research in this domain. Specif-
ically, investigating the effects of visualizing flow within the Kanban method and
embracing empiricism principles inherent in Scrum, such as transparency, inspec-
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tion, and adaptation, within the unique contexts of startups, offers fertile ground for
further exploration.

Although the questionnaire results indicated that the selected aspects of both meth-
ods are applicable to software startups of various sizes and stages, examining the
scalability of these aspects was beyond the scope of this study. Investigating how
startups grow and evolve using agile methods, particularly the model proposed in
this research, would be a promising direction for further study.

Moreover, our research underscores the significance of risk management in startup
environments, particularly the detrimental effects of inadequate daily collaboration
between business stakeholders and technical teams. Addressing this issue compre-
hensively could serve as a focal point for future investigations in the realm of software
startup management.

Additionally, our study sheds light on the interplay between the testing process in
startups and the mitigation of technical debts in the fast-paced landscape of engi-
neering activities. While our research has begun to elucidate this relationship, there
remains a need for more in-depth exploration in future studies to fully comprehend
and address these intertwined concepts effectively.

Lately, Our study was designed with a specific focus on understanding the success-
ful elements of the hybrid approach in startups. Including a detailed discussion on
challenges and barriers may divert attention from the primary objectives and dilute
the focus of the research. Keeping the scope narrow allows for a more in-depth anal-
ysis of the main research questions. Highlighting challenges and barriers along with
strategies to overcome them could be framed as an area for future research. This
approach acknowledges the importance of the topic while maintaining the integrity
and focus of the current study. Suggesting this as a future research direction also
opens up opportunities for further studies to build upon the current findings.
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Appendix A

Survey (Questions

Topics/ Principles/ Practices

Questions

Demographic Questions

- Participant Age/ Profession/ Skills/ Job

- Software Startup Experience (Yes/No)

- Software Startup Size Worked for

- The phase of Startup Company Formation

- Duration of Collaboration

Iterative RE and Software
Development

- The company allowed the team to iteratively
refine and develop their product/project require-
ments and deliverables.

Sustainable Pace in SDLC

- The team achieved an enhanced sustainable pace
in releasing work during the iterations

- The team(s) effectively managed workloads and
established a sustainable pace of workflow

Iteration Size Effects

- Implementing shorter iterations reduced the de-
lay in team’s delivery

Visualization of Flow

- Visual task boards clarified work for the team
and facilitated a quicker completion

- Visualizing the work facilitated prioritization for
our team regarding their tasks
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Appendix A. Survey Questions

Topics/ Principles/ Practices

Questions

Limited WIP

- There was an opportunity for the team to manage
and limit work in progress

Estimation and
Prioritization

- Estimating tasks aided the team in identifying
better prioritization

- An ordered backlog of tasks let the team to
choose the next task promptly after completing the
current one

Testing first or during the
development

- There was an opportunity for team to test during
the development

- Testing first caused a tangible decrease in the
time needed to complete tasks

Pair Working /
Programming

- Pair working on tasks helped team to resolve
them more accurate and quickly

Daily Events

- Short Daily Meetings reduced the need for other
unplanned ad hoc meetings during workdays

- Business and technical teams collaborated daily
toward the goals of the product/project

Goal Setting and Risk
Management

- Business owners recognize and assess risks and
effectively communicating them to dev team

- The team formulated actionable plans for deliv-
ering their goal during planning events

Customizing Method

- Removed certain elements from Scrum/Kanban
implementation




Appendix B

Interview Questions

Row Questions

1 What was your main responsibility regarding the “Re-Platforming” Project?

2 Has weekly delivery caused a better speed in doing tasks? (If applicable)

3 “Re-Platforming” as the product goal was helpful to have more focus regarding
the tasks and project.

4 Did you work with your team in iteration mode or ongoing? What went well
with your rhythms? What was not good?

5 How did you manage to keep a balance between the work volume and the time
to allocate?

6 How did you refine the project backlog? (If applicable)

7 How the tasks were transparent? Were “JIRA” task boards helpful in managing
the team?

3 Did you limit work in progress toward deadlines and tasks? How did it go into
action during the project?

9 Did you have a chance to prioritize the work with your teammates? Did it
cause a better focus on delivering them?

10 How did you approach the test cycle? At first? In the middle? At the end?

1 Did you have enough autonomy to decide on details regarding tasks and how
to develop them?

12 Were daily Meetings helpful for the team?

13 Did the team have enough courage to do the right work regarding their tasks?

14 Did the team structure and the number of team members was good for the
project and tasks?

15 How do joining and leaving people effect on the project and teamwork?

16 Did you have daily work with Business/Technical people and how to evaluate
it?

17 Did Meetings happen in their time boxes? What was the effects?

18 Did you recognize risks before starting the tasks?

19 How does the Shop-Ops Kanban board help the team? Did you use it? How

evaluate it?

Note: Shop-Ops was a service desk Kanban board in the User acceptance test-
ing phase in which internal company employees asked to use different aspects
of the new platform and register tickets if they found a bug or inconsistencies.
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Appendix C

Interview Transcription

Respondent  Question 1: What was your main responsibility regarding the “Re-
Number Platforming” Project?

P1 Backend Lead Developer - I was responsible to resolve external
parties concerns

Frontend Lead Developer - 1 was responsible for delivering seller

P9 center
P3 QA/QC Leader - Check Backend /Frontend codes sanity
P4 Data Specialist/Data Migration - Regenerate Data dashboards fre-
quently
Product Manager - Build Seller Panels and Deliver Features to
P5
Stakeholders
P6 Product Leader in Operation tribe - Satisfying Customer Care, De-
livery, and Fulfilment of technical and business requirements
Scrum Master - Team’s dynamism, productivity and effectiveness
b7 Marketing - Recognizing new Features and website display be suit-
P8 able for users codes sanity
Commercial - Evaluate Seller Panels, UAT, all sellers and supply
PY processes
P10 Operation - Preparing call center team for employing new platform

and Extracting new workflow and processes and teaching people
about them
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Appendix C. Interview Transcription

Respondent
Number

Question 2: Has weekly delivery caused a better speed in doing
tasks? (If applicable)

P1

P2

P3

P4

P5

P6

pP7

P8

P9

P10

It was N/A for our team. We worked in the Kanban method with
an Ongoing approach.

Yes, weekly delivery worked but we considered them as weeks, not
sprints. It facilitated to achievement of smaller tasks, better out-
comes, met deadlines better, quick decisions, and better feelings
about the work.

No, the delivery rate improved during the project’s evolution. Team
Motivation and primary energy was more helpful

Yes, we had a weekly release plan on data dashboards and other
tasks.

Yes, weekly delivery worked for us. It helped us to achieve smaller
tasks, better estimation, no last-seconds delivery, and a sorted back-
log.

Not exactly, Weekly delivery needs to have a good understanding
of the scope. We worked in Ongoing mode and faced a complex
scope and unwanted changes

Generally Yes, weekly delivery worked for us but not for all teams.
It facilitated quick wrap-up and roll-out of agile principles and prac-
tices. It was close to people’s desires while not fitted for all teams
and based on our experience it was better than 2 weeks sprints.

It was N/A for us. We worked continuously on our huge backlog.
We tried to see the whole continuously and used different guidelines
like less chatting and having more focus on daily work.

It was N/A for us. We worked continuously on our huge backlog.
We tried to discover issues continuously and used different guide-
lines like documenting and escalating issues and On-demand panel
testing.

It was N/A for us. We worked continuously on our huge backlog.
We used different practices like quick response and working shifts.
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Respondent
Number

Question 3: “Re-Platforming” as the product goal was helpful to
have more focus regarding the tasks and project.

P1

P2

P3

P4

P5

P6

p7

P8

P9

P10

Yes, as a shared target and intention, it gave us a synergy about
the purpose of the work and tasks.

Yes, as a clear final goal, it gave us a better feeling about the
purpose of the work, amplified the ownership and built synergy in
teams.

Yes, as a SMART goal, it was helpful to have more focus on tasks
and dealing with work overloads.

Yes, as the product goal, it was essential and directed us to a better
outcome. It helped us on regenerating data dashboards, important
reports and adding absent data dashboards.

Yes, as a clear product goal, it was fine. We focused more on the
part of the scope that needed more effort. It generally decreased
unknowns.

Yes, it was a fantastic goal and motivated me to participate in the
project. We are always faced with unpredictability but it was a
relevant goal.

Yes, as a tangible target, it motivated people and made unity across
technical and other people.

Yes, as the product goal, it was fine and managed the work journey.
It gave us a direction in our daily works.

No, it was not a product goal for us and we adapted our work to
it. We considered it as a tool and our specific goal was conducting
UAT and negotiating with sellers as usual.

No, it was not a product goal for us and we adapted our work to it.
We considered it as a tool and our specific goal was the automation
and Integration of data of clients.

SMART: Specific, Measurable, Achievable, Relevant, and Time-
Bound.
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Appendix C. Interview Transcription

Respondent
Number

Question 4: Did you work with your team in iteration mode or
ongoing? What went well with your rhythms? What was not good?

P1

P2

P3

P4

P5

P6

p7

P8

P9

P10

No, we worked in Kanban and ad hoc modes due to unpredictable
requirements and issues. We faced a wide scope and strange
changes. To deal with the situation We worked in pair mode.

Yes, we worked in Sprints, but in the last weeks, most teams worked
ad hoc. generally, it caused a better outcome but lots of work
injections happened in iterations.

Yes, we worked in Sprints, but in the last weeks, most teams worked
ad hoc. We could not keep the boundaries of iteration-based work-
ing.

No, it was N/A for us. We worked continuously toward our Gantt
chart backlog items. We had a very heavy first 3 weeks but dash-
boards were delivered to stakeholders on time.

Yes, we worked in Sprints. Inspection and Adaptation of the work
were done properly by the team toward sprint goals and the whole
project.

No, we worked in the Kanban approach, continuously toward
project milestones. But we did Inspection/Adaptation every day
via daily meetings. We faced unknownness frequently regarding
the project’s progress.

I served more than 1 team, some teams had Sprints and some were
Kanban. The Inspection and Adaptation of the work happened on
a daily basis. Teams swarmed on targets and tried to make work
Transparent.

No, it was N/A for us. We worked continuously on our backlog
tasks.

No, it was N/A for us. We worked continuously on our backlog
tasks. Working in a pair mode went well. However, we dealt with
an inconsistent work scope.

No, it was N/A for us. We worked continuously on our backlog
tasks.
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Respondent  Question 5: How did you manage to keep a balance between the
Number work volume and the time to allocate?

We managed the workload and focused on the most important parts
of the work. We employed a light code review approach and we
focused on a shorter scope, refactoring, and accepting technical
debt to achieve time to market.

P1

There was no balance between the volume of the work and the
P2 remaining time. We worked on a shorter scope to pass the situation
and it caused technical debts for the future.

P3 Although we picked a partial scope of the work, we had to work
overtime.
There was no balance between time and deadlines, so we worked
P4 overtime because data is an atomic scope and usually cannot broken
into smaller units of work and there was a business push frequently.

Although we picked a partial scope of work, we had to work over-
P5 time. We used the JIRA dashboard for more transparency and to
control the flow of the work.

Although we picked a partial scope of work, we had to work over-
time. There was a continuous business push on targets continu-

P6 ously. To keep the project timeline, we embraced working in a
pressure situation and tried to limit work in progress.
Although we picked a partial scope of work, we had to work over-
p7 time. We visualized the work by employing Task boards and con-

trolled the flow of the work by limiting work in progress. We com-
bated against obstacles by observing team performance metrics and
conducted a process improvement operation to keep the project
timeline.

We implemented a trade-off SLA, allocating 30% of resources to the

P8 legacy platform tasks and 70% to the new platform tasks. To ensure
greater focus on the new platform, we paused all legacy platform
activities one month before the launch date.

We implemented a trade-off SLA, allocating 70% of resources to the
legacy platform tasks and 30% to the new platform tasks. Addition-

P . .

) ally, we conducted webinars to raise seller awareness and manage
data during the transition period, enhancing product data within
the company.

P10 Although we picked a partial scope of work, we had to work over-

time.
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Appendix C. Interview Transcription

Respondent
Number

Question 6: How did you refine the project backlog? (If applicable
for your scope)

P1

P2

P3

P4

P5

P6

pP7

P8

P9

P10

We refined the product backlog via several meetings inside the
team. Some of this meetings took between 2-3 hours.

We conducted daily work with both business and technical team
members, involving 3-4 key participants in partial grooming dis-
ciplines. The rest of the team was informed of the results and
decisions. Typically, 1-2 hours were sufficient to summarize these
events.

We used frequent refinement sessions to identify the tasks’ defini-
tions.

We used a focus group to collect stakeholders’ fundamental data
requirements. Sometimes, we worked asynchronously and to assess
the needs we collected descriptions and dates of issue.

We conducted daily work with both business and technical team
members. Moreover, we used PRDs to collect enough concepts and
facts regarding each refinement process.

We refined the product backlog via several meetings inside the
team. These meetings helped us to be on the same page at teal-
level of tasks and targets.

We refined the backlog frequently during the project process in
refinement meetings. PMs prepared PRD to start, We modified
tasks based on them during the sessions and mostly used Planning
Pizza and Story Mapping techniques to make the work feasible and
achievable.

We gathered ideas once and extracted tasks in several Spike pe-
riods. We used brainstorming with stakeholders to manage their
requirements and follow up on the work progress with PMs directly
or via a Focus Group.

It was not applicable for us. We defined the scope and requirements
at the beginning and completed the refinement process at that time.

It did not apply to us. We continuously worked on our plans and
tasks with dedicated ownership, operating 24/7 across three work-
ing shifts, with a focus on detail-oriented execution.
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Respondent  Question 7: How the tasks were transparent? Were “JIRA” task
Number boards helpful in managing the team?

Generally, task boards were useful for tracking the project’s
progress, though the JIRA boards became crowded. I prefer an
alternative approach to tools that enhances the transparency of
status, progress, and seeds.

P1

Task boards, particularly JIRA, were instrumental in advancing
the project, providing transparency in status updates, fostering a
passion for resolving tasks, and delivering good outcomes. They
also instilled a sense of discipline in our workflow.

P2

Task boards, especially when using JIRA, significantly contributed
to the project’s progress by enhancing transparency and providing
visibility into the team’s work. However, the team struggled with
the physical board approach, finding it ineffective.

P3

We didn’t utilize online or physical task boards; instead, we relied
P4 on a single-sheet Excel file. Tracking status wasn’t necessary as be-
ing informed when tasks were completed sufficed for transparency.

Task boards significantly contributed to the project’s progress. We
P5 observed them during Daily Scrum meetings and followed up on
TTA. They facilitated task ordering and helped identify next steps.

ask boards were invaluable for advancing the project, especially
within the fulfillment team. They enhanced transparency, prior-
itized tasks, and improved follow-up and visualization, enabling
quick decision-making. Physical boards were not suitable.

P6

While task boards were beneficial, a third of ad hoc issues were
missed, hindering transparency. Nevertheless, they effectively vi-
P7 sualized work, improved follow-up opportunities, and highlighted
product and sprint goals, fostering commitment. Despite these
challenges, half of the teams successfully delivered iteratively.

We used JIRA task boards just for reporting issues to the tech
P8 teams, not for supporting clients. To manage our tasks, we relied
on a time-bounded single-sheet Excel system.

Task boards were instrumental in advancing the project’s progress.
P9 They enhanced transparency and visibility of work, fueled our pas-
sion for resolving tasks, and reduced unnecessary chatting.

We used JIRA solely for reporting issues to the tech team, not for
P10 client support. Our processes were documented in an Excel sheet.
Although the physical board was OK, it was not our primary tool.

TIA: Transparency, Inspection and Adaptation
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Appendix C. Interview Transcription

Respondent
Number

Question 8: Did you limit work in progress toward deadlines and
tasks? How did it go into action during the project?

P1

P2

P3

P4

P5

P6

p7

P8

P9

P10

Yes, we had this agreement within the team, but we couldn’t limit
it in practice and delved into tasks with too much detail. To fix
this, we used mob programming several times.

We tried to limit work in progress but in many cases Parallel works
were inevitable

Not 100 percent but it went well generally toward the project’s
progress

We couldn’t limit WIP as it often didn’t apply to queries and work
breakdowns. We adjusted our approach by changing the order,
addressing queries first, then designing, to improve prioritization

We couldn’t limit WIP because most of the time pressure caused
parallel tasks, except during the final week toward the deadline.

Yes, we limited WIP, which helped us reduce context switching
among tasks, leading to better follow-up, task management, and
focus.

In Kanban teams, we effectively limited WIP, while other teams
made their adjustments. This led to increased focus, defect preven-
tion, and a sustainable pace in delivery. Although pressure caused
some parallel, two teams were fully prepared for the transition day.

It was Not applicable. We deferred several features from our back-
log repository, focusing on landing pages and limiting the scope to
approximately 10% of the features.

It was not applicable to us. We utilized pair working on each task,
ensuring ongoing progress and continuous improvement with an
atomic scope.

While not 100 percent, the project generally progressed well. We
agreed to limit WIP to 2 tasks, although leaders occasionally picked
up more. The main issue was the lack of resources.
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Respondent
Number

Question 9: Did you have a chance to prioritize the work with your
teammates? Did it cause a better focus on delivering them?

P1

P2

P3

P4

P5

P6

p7

P8

P9

P10

No, we faced lots of changes in priorities and impediments from
business and product. We had no successful experience in estimat-
ing the work volume.

Not 100 percent but it went well generally toward the project’s
progress. Estimates always were wrong but a bit helpful to elimi-
nate some aspects.

Not actually, during the project’s progress priorities changed over
and over. We did not use estimating for the test and it was the
right action.

Yes, in general, we knew the priorities and focused on them contin-
uously.

Not 100 percent, the project generally progressed well. The team
was capable of estimating issues, but uncertainty arose regarding
the scope.

Prioritizing work was simple because we did not launch increments
frequently. Estimating was OK to us and except for 1-2 cases,
generally happened in action.

In half of the teams, we did gracefully but in others, uncertainty
caused the mismatch. most teams performed with estimation and
1 successful team with No estimate approach.

Yes, we prioritized the work based on our success criteria, user
journey and release plan.

N/A for us. We had specific repeatable targets specially in UAT.
Yes, we prioritized work based on our success criteria, which in-

creased focus. We estimated call durations with clients to evaluate
peak times, with a threshold value for evaluation.
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Appendix C. Interview Transcription

Respondent
Number

Question 10: How did you approach the test cycle? At first? In
the middle? At the end?

P1

P2

P3

P4

P5

P6

p7

P8

P9

P10

We had no chance to be a test-first team and did it after coding
mostly. We needed to do scenario-based tests and load tests more
than the amount that did.

We were not a test-first team and mostly tested after coding. Work-
ing with Senior developers made me confident in the results in most
cases.

We formed an independent test team for integration and functional
testing. However, due to limitation on resources, we could not
bring an automation test even though started implementing it. We
tested manually more after coding except for unit tests that were
done by developers and UAT that were done with external parties
in a parallel mode.

Yes, we used the first test approach to be sure of the first series of
migrated data.

We were unable to adopt a test-first approach during implemen-
tation due to integration issues caused by time constraints, uncer-
tainty, and a shortage of testing resources.

We could not be test-first due to time constraints, unknown situa-
tions, and a shortage of testing resources. but The team employed
a unit tests approach.

We were unable to implement a test-first approach and instead
started with unit tests as part of TDD. Integration issues, time and
budget constraints, and uncertainty arose, impacting our ability to
conduct comprehensive testing.

N/A for us. We used released increments to do our job.
We conducted manual testing after every release as part of our

quality assurance process. This included pair working, integration
tests, and additional manual testing, culminating in UAT.

N/A for us.
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Respondent
Number

Question 11: Did you have enough autonomy to decide on details
regarding tasks and how to develop them?

P1

P2

P3

P4

P5

P6

pP7

P8

P9

P10

Yes, we were an independent team, from the outside there were
some impediments.

Inside team, we were autonomous, from the outside there were im-
pediments.

Yes, we had 100% autonomy to decide on details during the project

Yes, we had enough autonomy to decide on details of work and
assign them.

Yes, we had enough autonomy to decide on details during the
project.

Yes, we had enough autonomy to decide on details during the
project. Impediments happened from out.

At the team level things were OK, In Strategic and vision we had
interference from outside.

Yes, we were a self-manage team and had enough autonomy to
decide on details during the project.

Yes, we had end-to-end ownership and enough autonomy to decide
on details during the project.

Yes, we encouraged delegating issues as long as the process re-
mained effective, fostering a self-organizing environment. This ap-
proach was supported by diligent follow-up on results and a culture
of openness within the team.
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Appendix C. Interview Transcription

Respondent
Number

Question 12: Were daily Meetings helpful for the team?

P1

P2

P3

P4

P5

P6

p7

P8

P9

P10

Our Daily meetings was Ok but not reduced the need to other extra
meetings.

Yes, Recurring meetings like Daily Scrum reduced the need to extra
meetings definitely.

No, it did not worked because the team did not approach them well.

N/A for us. We worked in a pair mode on a daily basis and not
needed meeting.

Yes, it worked for us and caused fewer challenges but ad hoc issues
always happened and we needed extra meetings.

Yes, It worked for us. it reduced the need for some ad hoc meetings
during the workday and we on-boarded delivery PM in this cere-
mony.

In half of the teams, they worked perfectly and reduced further
sessions and in others not.

No, we did not have daily meetings for new platform project.

No, we did not have daily meetings for the new platform but worked
in daily mode with product managers.

Operation - Preparing call center team for employing new platform
and Extracting new workflow and processes and teaching people
about them
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Respondent
Number

Question 13: Did the team have enough courage to do the right
work regarding their tasks?

P1

P2

P3

P4

P5

P6

p7

P8

P9

P10

We strived to make the right decisions despite the absence of own-
ership from other parties, relying on 90% courage and 25% power
to persist. We exerted external pressure to encourage ownership,
supported by technically oriented leadership.

Yes, my teammates demonstrated enough courage to undertake the
right tasks and take ownership of them, with a 40% power to persist.

No, while I possessed the courage to do what was right, my team-
mates lacked the necessary courage to do the same.

In some cases, yes; in others, no. We compromised at times to meet
deadlines.

Yes, my teammates demonstrated enough courage to undertake the
right tasks, resulting in fewer technical debts.

Yes, we had sufficient autonomy to make detailed decisions through-
out the project, fostering collaboration. However, impediments

arose from external factors multiple times.

In half of the teams, they performed the courage, and in others,
conflicts happened.

Yes, we assessed the current situation and modified our plan for it.
Yes, transparency and not compromising were the priority for us.
Yes, my teammates demonstrated enough courage to perform the

necessary work and take ownership of it. We addressed any doubts
within the team, reflecting our commitment to the project.
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Appendix C. Interview Transcription

Respondent
Number

Question 14: Did the team structure and the number of team mem-
bers was good for the project and tasks?

P1

P2

P3

P4

P5

P6

p7

P8

P9

P10

The team structure remained stable throughout the project, but
conflicts arose due to external involvement. We operated as a cross-
functional team, although we faced challenges due to a lack of de-
velopment resources. Despite uncertainties, mid-level performers
excelled. Improved clarity from the business side could have en-
hanced productivity.

No, the scope exceeded our capacity, necessitating its reduction in
the interim. Despite working overtime, as a cross-functional team,
we faced challenges due to a lack of development resources. We
bypassed formal structures and collaborated on targets and tasks,
fostering ownership and motivation across both back and front ends.

No, the majority of teams were organized by functions rather than
by product and features, resulting in a sub-optimal setup charac-
terized by poor interactions and a fragmented approach to compo-
nents.

No, the Team was small in comparison to the allocated work and
caused overtime working

No, the scope exceeded our capacity, necessitating a reduction in
the interim. We worked overtime as a cross-functional team to
address the challenge.

Although the scope was greater than us, the team structure was

OK.

While the majority of teams were initially formed based on features,
informal component teams emerged in practice, and surprisingly,
this approach proved effective for some products.

No, the scope was greater than us, specially in Campaign Manage-
ment.

We paired experienced and fresh individuals per topic, leading to
successful collaboration, ongoing progress, and continuous learning.

The team structure was fixed and the change happened only on
people arrangement.
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Respondent
Number

Question 15: How do joining and leaving people effect on the project
and teamwork?

P1

P2

P3

P4

P5

P6

p7

P8

P9

P10

We just lost 1 developer in this period but it was affected us to
cover the vacant place

Yes, it was affected us to replace the vacant position after unplanned
leave

We were a stable team and did not affected by leaving people

Our team remained stable and unaffected by the departure of team
members.

We were a stable team and did not affected seriously by leaving
people.

At the project’s onset, our team arrangement was sub-optimal, re-
quiring several months to rectify and improve team dynamics by
addressing unproductive members.

Significant disruptions occurred due to departures, with one team
missing deadlines and experiencing delayed publishing as a result.

The exit of team members had no impact on our team’s stability,
and we continued to work seamlessly.

Our flat team structure allowed us to navigate efficiently through
the challenges. However, after the launch a layoff happened, and
some unnecessary individuals were released from the team.

The call center is not a stable team in terms of people coming and
leaving.
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Respondent  Question 16: Did you have daily work with Business/Technical
Number people and how to evaluate it?

P1 No, there were not a great communication and collaboration be-
tween team and business side.

While our daily interactions with the project manager were produc-
tive, we encountered challenges with other business stakeholders.

P2 Conflicts and procrastination were common, compounded by high
business pressure. However, the PM’s facilitation skills and strong
leadership helped navigate these difficulties.

No, we lacked consistent daily engagement with business and tech-
nical stakeholders due to the absence of a clear Product Owner

P3 within the company. This lack of interaction posed significant chal-
lenges for the project.
P4 We did not had exactly daily work but we used a focus group to

collect their demands.

Indeed, we engaged in daily collaboration with both business and
P5 technical teams, fostering productivity and ensuring timely achieve-
ment of deadlines through pair working.

Yes, we collaborated daily with business and technical teams, lever-
P6 aging work to enhance productivity. Additionally, serendipitous
conversations played a role in averting potential failures.

Yes, we maintained daily collaboration between business and prod-
uct teams, fostering productivity through pair working and daily

P7 navigation of challenges. Shorter feedback loops and a focus on
time-to-market facilitated synergy within the project. Overall, 1
evaluated the process positively, noting successful performance from
the majority of parties involved.

Indeed, we were engaged in daily collaboration with both product
and technical teams, facilitating face-to-face interactions and con-
ducting daily reviews with content and project managers to ensure
alignment and progress.

P8

Absolutely, our daily collaboration with both the tech and product
P9 teams was exceptional. This detail-oriented approach significantly
improved productivity by 60%.

Yes, we maintained daily collaboration with both product and tech-
P10 nical teams, emphasizing transparency through face-to-face inter-
actions and direct involvement with project managers.
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Respondent  Question 17: Did Meetings happen in their time boxes? What was
Number the effects?
P1 In most cases, we lost the time boxes except for daily meetings
which we kept in 15 min.
P2 In most cases, we kept the time boxes, but some sessions took longer
P3 No, In most cases we broke the time boxes and faced lots of dis-
tractions
P4 Mostly, we adhered to the time boxes, though occasional lapses
occurred.
P5 Generally, we managed to adhere to the time boxes, although there
were instances where deadlines were missed.
For the most part, we maintained adherence to the time boxes, but
P6 there were occasions where frustrated individuals led to prolonged
sessions.
We generally adhered to the time boxes, but certain sessions occa-
sionally extended beyond the allotted time. This was influenced by
P7 factors such as commitment, collaboration, training for some indi-
viduals, uncertainty in scope, facilitation, ad hoc discussions, and
delays or overlaps due to attendees’ presence or absence.
Typically, we stuck to the time boxes, but occasionally, sessions
P8 ran longer than anticipated, stretching from 30 minutes to up to an
hour. We employed agendas to structure our meetings efficiently.
P9 Generally, we adhered to the time constraints, yet there were occa-
sions where certain sessions exceeded their allocated duration.
No, we frequently exceeded the time limits, contending with nu-
P10 merous interruptions. The abundance of details, the dynamic of

new joiners, and a learning curve created an environment where
the team required additional training to address these challenges.
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Respondent  Question 18: Did you recognize risks before starting the tasks?
Number

We made some incorrect assumptions about third-party toolkits
P1 and platforms, leading to an impact on our work. This stemmed

from a lack of understanding of potential risks, oversimplification

of the situation, and unpredictability in the project environment.

At times, both the tech and product teams accurately predicted cer-
tain issues while overlooking others. This discrepancy arose from

P2 . . i o .
factors such as uncertainty regarding risks, limited input from the
business side, the need for comprehensive product requirement doc-
umentation (PRD), and guidance from experienced individuals.
P3 We encountered challenges in effectively managing risks across both

technical and business sides.

In the majority of instances, our ability to predict outcomes fell

P4 short, with only 40% accurately anticipated. We relied on prede-
fined data, but encountered challenges such as indexing issues. To
address this, we implemented two types of dashboards.

P5 In many instances, we effectively predicted outcomes through the
use of predefined data.

Our primary risk factor was the unpredictability of human re-
sources, which impacted our ability to forecast timelines and budget
constraints. Despite these challenges, we successfully anticipated
risks and took appropriate actions to mitigate them.

P6

To be honest, our handling of business risks across all teams was
inadequate. Complexity, miscommunication, weak business lead-
ership, extensive scope, weak project management, ad hoc ap-
proaches, and insufficient human resources at all levels compounded
the challenge.

p7

At times, we were successful in predicting risks accurately, while
other times we fell short. The assistance of PMs played a crucial
role in this process.

P8

In the majority of cases, we were able to predict risks effectively. It
P9 was facilitated by pair working, high motivation experienced people,
and leveraging previous knowledge.

In many instances, we accurately anticipated risks, although there

P10 were occasions where our predictions fell short. Our proactive ap-
proach, ownership mentality, and action plan development enabled
us to identify approximately 80% of risks.
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Respondent  Question 19: How does the Shop-Ops Kanban board help the team?
Number Did you use it? How evaluate it?

We failed to utilize the Shop-Ops Kanban board effectively due to
the work overload on our team. We resorted to direct follow-ups

P1
on issues, as we faced challenges stemming from the lack of testing
and development resources.
The UAT sessions and SHOP-OPS Kanban board showcased trans-
P2 parency and defect prevention, despite resource limitations. Con-

solidating problems into a single channel fostered learning and con-
tinuous improvement, boosting team morale.

The UAT with external parties and SHOP-OPS Kanban board
P3 demonstrated impressive transparency and waste reduction. I led
by example and diligently followed up on issues.

The UAT with technical teams showcased impressive transparency
and collaboration, despite challenges like the lack of testing re-

P4 sources. Many issues were recognized, indicating effective training
using the tool. Additionally, the ability to address data inconsis-
tency and perform on-demand data analysis added further value to
the process.

The daily UAT with external parties, coupled with the SHOP-OPS
P5 board, were commendable, particularly due to the upstream sup-
port from management.

P6 We didn’t use it. We followed up issues directly.

UAT with SHOP-OPS happened successfully Transparency. People
trained on it and lots of issues were recognized. It had enough sup-

b7 port from the upper management and performed perfectly. Some
teams failed in UAT due to their internal situations.

P8 UAT with tech and product parties and SHOP-OPS board was OK.
The UAT process with technical teams and the SHOP-OPS show-

P9 cased impressive transparency. Yet, challenges persisted, including

the absence of an estimated time for fixing or the occurrence of
duplicate tickets. Nevertheless, it emerged as a strong platform.

The UAT with both technical and product parties, along with
the SHOP-OPS board, proved beneficial. They facilitated trans-

P10 parency, prioritization, and the reporting of critical items, encour-
aging a sense of responsibility and contributing to the stability of
the product.
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