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Executive Summary

As agile practices lack a focus on understanding the actual problem, and Design Thinking is assumed
to be a promising approach to complement agile practices regarding this lack, this graduation project
aims to identify opportunity areas to leverage the Design Thinking methodology in the process of
agile software development. The context of focus was a specific technology unit within Nike, Inc.

The main research question is formulated as follows:
‘How might we use Design Thinking to our advantage in the agile software development context of the
targeted Nike Technology unit?’

Recognizing that Design Thinking is a contextual concept that needs further adaptation to
contextual user needs, literature research and context analysis are done towards Design Thinking,
agile software development, and related opportunities and boundaries.

Research findings following the interviews indicate three main areas of concern that form boundaries
to problem exploration: having a solution-oriented rather than a problem-oriented mindset,
organizational structures that limit the space for problem exploration in terms of time, processes,
and therole of technology in the problem exploration phase, and the need and importance of having
a clear and aligned vision.

Literature and exploratory research findings are integrated, answering the research question
through a conceptual model covering three key principles: problem-oriented and human-centered
thinking, dynamic alignment towards strategic fit, and divergent thinking to consider more fit-for-
purpose alternatives.

Subsequently, the conceptual model is translated into a usable artifact: a Problem Deep Dive Canvas
accompanied by a Problem Deep Dive Tool Guide. The product aims to support product managers
and product owners to put the key principles of the conceptual model into practice in collaboration
with agile software development teams and business stakeholders.

The threshold to use the product is low as there are no significant conflicts with current structures
and processes. Initial validation results are promising towards feasibility, desirability, and viability of
the product. Using the canvas on actual requests already showed that the outcomes of the canvas
potentially significantly impact the further trajectory of the intended projects.
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Chapter 1

Introduction

Project background, objective and approach

In this chapter the project background, objective and approach will be briefly discussed
to create common ground prior to exploring related literature and diving further into the

context.

1.1 Project background

Using agile practices, the goal of software
development teams is to produce products in
a cost-efficient way with minimum errors (e.g.
Gurusamy et al., 2016). The danger however is
that the approach to problem-solving tends to
focusonthetechnicalandanalytical perspective,
and perfecting functional requirements, rather
than understanding and meeting actual user
needs (Lindberg et al., 2011).

Research and practice show a possibility to align
the goal of development projects by leveraging
the Design Thinking methodology (e.g. Adikari,
2013). Design Thinking is a human-centered
problem-solving approach that focuses on
‘building the right thing’, while the main focus
of agile practices is to ‘build the thing right’
(Hildenbrand & Meyer, 2012) (fig. 1a).

As Design Thinking is often viewed as a ‘Silver

‘Building the right thing’

Design Thinking

Bullet’, the focus of research and organizations
is often towards implementing generic Design
Thinking, which might misfit the current
mindset and processes within an organization.
Recognizing the need to adapt the concept to
a specific context and therefore deliberately
investigating contextual needs is required to
effectively apply Design Thinking as a means to
an end.

Picking up on the assumed opportunity to
agile
processes with Design Thinking, an opportunity

complement software development
arises for Nike Technology to potentially
innovate and advance current development
in this
project, a case study will be done in one of
the technology units (see §3.1.4 for more

processes. Therefore, graduation

information about the unit of focus).

‘Building the thing right’

Agile practices
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1.2 Project objective

Currently little is known about how to support
internal agile software development teams
with clear structure and tools in the problem
exploration process. To find out how to advance
Nike Technology’s development process in
agile software development, an opportunity
arises to explore the role of the Design Thinking
methodology to support the teams in exploring
and understanding the problem and solution
space, broadening problem-solving capabilities.

Viewing Design Thinking as a contextual
concept (Johansson-Skdldberg, Woodilla, and
Cetinkaya, 2013), see § 2.1.1, there is a need
to investigate the context of agile software
development teams and implications that
might hinder and/or create opportunities to
leverage Design Thinking, i.e. what aspects of
Design Thinking do or do not apply and in which
situations would the application be valuable?
And how would it fit in current agile processes?

Chapter 1| Introduction

Agile
Design Software
Thinking

Development

Opportunity areas

Fig. 1b: Diagram representing the aim of the project to
identify opportunity areas to leverage Design Thinking in
the process of agile software development

Thus, the main aim of this project is to
identify opportunity area(s) to leverage the
Design Thinking methodology in the process
of agile software development, and how we
can tailor the process and relevant tools to fit
the needs of this particular target group.

1.3 Research questions and project approach

1.3.1 Main research question and sub-
questions

The main research question is formulated as
follows:

How might we use Design Thinking
to our advantage (according to
theory & practice) in this specific
context?

Three main components arise that need further
investigation to answer this question.
1) Design Thinking - method
2) This specific context: including the agile
software development aspect
3) Advantage - the opportunities that arise

1) Design Thinking
First of all, the Design Thinking methodology
will be explored.

Subquestions:
- What is Design Thinking?
-What is (or could be) the value of DT within
this or similar (Agile) contexts according to
literature?
- What can we learn from other companies

applying DT?

2) The specific context
The next step is to understand the context of
‘Agile Software Development’.

Subquestions:
- What is the current development process
followed within the team?
- Target group - who are the key players (/
users) in this process?
- What type of products are made, and what
are the specific attributes?
-What are gaps, pain points, challenges faced
within the development process related to
getting to the right thing to build?

These questions will provide themes, needs,
and insights into opportunities for Design
Thinking to complement the current process,
narrowing the scope of the project.

3) Advantage

Thirdly, in the concluding ‘using to our
advantage’ part insights of both components
come together to determine the main research
question.

Sub-questions:
- What are the main opportunity areas for
ASD process-advancement with DT?
- How to tailor this to the specific context?

1.3.2 Project approach

In order to achieve the objective of the project
and to answer the questions stated in §1.3.1, a
literature review about Design Thinking and
Agile Software Development will be done.
Next to that, case studies of similar companies
will be explored and exploratory interviews
will be done regarding current boundaries
to problem exploration (a more detailed
description of the approach will be given in
§4.1). In this way, the main opportunity areas
will be uncovered. Insights will be translated
into a conceptual model, representing the
direction in which Design Thinking can be
most effectively leveraged to support agile
software development in the context of focus.
Subsequently, the conceptual model will be
translated into a usable artifact to support
the target group in experimenting with and
adopting the changes proposed.

15



Chapter 2

Theoretical Foundation

Problem Exploration in Agile Software Development

This chapter focuses on understanding and exploring the project topic of ‘problem exploration

in agile software development’ from a theoretical perspective. Theories about the concepts of

User-Centered Design and Design Thinking will be introduced to define a framework through

which the current situation and opportunities can be analyzed. Next to that, literature and

successful case studies are explored and analyzed to get insight into context and success factors.

Main insights are presented at the end of this chapter and form the foundation for the context

analysis afterward.

2.1 What is Design Thinking?

2.1.1 Defining Design Thinking

Even though Design Thinking gained popularity
as a problem-solving and innovation approach,
there is no universally accepted definition.
Understandable, as the concept originated in
many different fields with different perspectives
and discourses: engineering, political and
economic science (Simon, 1969); architecture
and design (Cross, 1982; Lawson, 1979); arts and
humanities (Buchanan, 1992); innovation (Tim
Brown, 2008; Wyatt & Brown, 2010); cognitive
science (Martin, 2009); and management
science (Boland & Collopy, 2004; Kimbell, 2011;
Lockwood, 2010; Liedtka & Ogilvie, 2011; Owen,
2005). Johansson-Skdldberg, Woodilla, and
Cetinkaya (2013) did an extensive literature
review of Design Thinking and argued that,
even though a consistent definition might seem
more appealing and clear, for the development

of the concept it might actually be harmful as

the concept presents a range of opportunities
for application. Therefore, in this perspective,
Design Thinking is seen as a contextual concept
that has to be defined by practitioners and
researchers based on the context of use.

In general, the Design Thinking approach
focuses on understanding the user, challenging
assumptions, and redefining problems.
Central to the approach is the concept of
empathy with the target user, which involves
diving into emotions, needs, motivations,
drivers of behavior. By digging deeper into
the problem and user needs, one tries to
identify and consider alternative strategies
and solutions that might not be immediately

apparent in the initial level of understanding.
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Carlgren, Rauth & Elmquist (2016) define the
following five core elements of Design Thinking:

Human focus - empathizing with users
to discover and understand latent needs

Problem framing - challenging and

reframing the initial problem, expanding
the initial problem and solution space

Visualization - externalizing knowledge
by visualizing insights and ideas -
thinking by doing

\ Diversity-seekingdifferentperspectives,
creating teams and climates in which
every opinion counts

A Experimentation - failing often and
fast in order to learn more about the
problem, through quick prototyping and
testing solutions with users, iteratively
diverge and converge

To understand and capture the right discourses
in the working definition in this thesis, the main
discourses in the context of management will
be explored next.

2.1.2 Two main discourses of Design
Thinking in organizations: innovation and
problem solving

Within the management science area, research
distinguishes two main discourses of Design
Thinking (based on Johansson-Skéldberg et al.,

2013):

Chapter 2 | Theoretical Foundation

1) as a (/IDEQ’s) way of working with design and
innovation (Kelley, 2001; Brown, 2009)

Initially, Design Thinking was introduced in the
business world in the context of innovation
by the design firm IDEO and COO Tim Brown.
The IDEO’s approach to innovation is described
through five steps, with direct end-user
engagement as an essential factor. Brown
defines Design Thinking as “a human-centered
approach to innovation that draws from the
designer’s toolkit to integrate the needs of
people, the possibilities of technology, and the
requirements for business success” (IDEQ’, 2021,
‘how we work’, para. 2). It aims to capture
human needs and desires in a technologically
feasible and strategically viable way, converting
theminto consumer and business value (Brown,
2009) through products, services, or processes.
In this view, it is often driven by the search for
innovation; the integration of human/user
needs (desirability), technological possibilities
(feasibility) and business value (viability) is seen
as the sweet spot of innovation (see fig. 1).

DESIRABILITY
(HUMAN)

INNOVATION
VIABILITY

(BUSINESS)

FEASIBILITY
(TECHNOLOGY)

Fig. 1: Sweet spot of innovation integrating

desirability, viability and feasibility (Brown, 2009)

With a vision that ‘everybody could do it’ and
the intention to make the practices of designers
accessible to the mainstream (specifically
to managers), Tim Brown brought Design
Thinking to a broad audience through his
design company IDEO. The books, courses, and
information provided by the company focus on
creativity, detailed steps of the Design Thinking
iterative process, tools to use, and many
success stories from innovators and businesses
(Brown & Wyatt, 2007).

Studies have found a relationship between
Design Thinking and innovation. Bicen &
Johnson (2015) found that companies that
adopt Design Thinking are better at innovating,
even when resources are scarce, showing the
accessibility to Design Thinking to ordinary
firms. Hobday, Boddington, and Grantham
(2012), discuss that design is a primary driver
of innovation and essential to bring innovative
ideas into fruition. Next to that, researchers
explore ways to use Design Thinking in the
context of innovation to better understand
the successful adoption of the approach (e.g.
Chang et al., 2013)

2) as ‘a way to approach indeterminate
organizational problems, and a necessary skill
for practicing managers’ (Dunne & Martin, 2006;
Martin, 2009)

Next to the application to innovation, many
practitioners and researchers call for a broader
use beyond innovation enabling companies to
address adaptive challenges in the business
world. Seen as a more generic approach
to problem-solving compared to it being a

means of innovation (first perspective), in this
perspective, theapproachisseenasacontinuous
cycle of generating ideas (abduction),
predicting consequences (deduction), testing,
and generalizing (induction), and is applied to a
wide range of disciplines.

According to Martin (2009), managers focus
too much on deductive reasoning, while they
fail in exploring alternative options. Boland and
Collopy (2004) argue that managers are able
to create better outcomes when they adopt
Design Thinking. They point less towards a way
of working or process (e.g. like IDEO), but more
towards individual cognitive characteristics.

Next to managers being engaged in decision
making, i.e. selecting the best option from a
list of existing options, Design Thinking allows
to develop and consider new alternative
options. In the complex and uncertain business
environment we are in today, e.g. in the
context of digital transformation, Boland and
Collopy (2004) argue the need for both decision
making and design for managers to be able to
successfully address current challenges in the
business environment. More often, problems
can be described as indeterminate orill-defined;
they do not have a pre-defined list of solution
options and require an exploration of both
the problem and the solution space. However,
according to the authors, managers are too
focused on decision making and not enough on
idea generation.

In line with this, Lafley and Charan (2010) state
that there is too little focus on ‘imagining what
could be possible’ (Lafley & Charan, 2010, p.

19



106) and too much focus on what is already
existing and past evidence in the teachings of
business schools.

Owen (2005) argues for the need for Design
Thinking next to scientific thinking as well.
According to him, combining both creates a
comprehensive toolset to address ill-defined
problems (Owen, 2005).

This is in line with other researchers who
argue that business professionals need Design
Thinking to complement their toolbox, making
it suitable to solve the adaptive challenges that
organizations face today (e.g. Kimbell, 2011;
Liedtka & Ogilvie, 2011; Lockwood, 2010).

In this thesis, the definition described by Liedtka
& Ogilvie (2011) will be taken as a foundation,
which captures the perspective of Design
Thinking as an approach to both innovation and
indeterminate organizational problem-solving,
the discourses described in 2.1.2:

“Design Thinking is a style of thinking

that combines empathy for the users

and immersion in the context of a

problem, creativity in the generation

of insights and [alternative] solutions

and a data-based experimental

approdch to assessing the quality [and

fit] of solutions”
(Liedtka, 2013, ‘Design Thinking’, para. 1).

20

Within this approach, dynamic thinking is
required to both generate and evaluate ideas
(Dunne & Martin, 2006).

Chapter 2 | Theoretical Foundation

2.1.3 Design Thinking as means of problem
and solution exploration

As Design Thinking is a means to an end, it is
useful to understand the core concepts of
‘problem and solution exploration’ (see fig. 2),
and ‘divergent and convergent thinking’ behind
it, which are especially relevant to understand
the fit of the concept prior to actual solution
development - the context of this graduation
project.

The problem and solution space

Generally in science, and analytical problem-
solving, thefocusliesonexploring thesolutionof
a given problem. Contrary to this, the approach
of Design Thinking treats both the problem
and the solution as a space to be explored
and to learn about (Lindberg et al., 2011).

e Exploring the problem space - developing a
fundamental understanding, observing cases,
synthesizing to point of view or reframed
problem.

e Exploring the solution space - developing
multiple ideasin parallel, considering alternatives,
sketching and prototyping ideas.

Lindberg et al. (2011) describe that this process
is iterative and focused on learning and
exploring the problem, solution, and problem-
solution fit. The ideas represented through
prototypes and sketches are used within the
team and with users, customers, experts,
and other stakeholders. Making information
concrete and tangible in the solution space can
be used to understand and further explore the
problem space, which provides information

Exploration of the
problem space
Observing & Synthesizing

Exploration of the
solution space
Ideating & Prototyping

Initial
Problem

Fig. 2: Problem and Solution Space of the Design Thinking
Process (based on Lindberg et al. 2011).

that can, in turn, refine and revise a chosen
solution path (Lindberg, 2011). In this way,
Design Thinking is not seen as a concept solely
used by designers, but as a ‘meta-disciplinary
concept that broadens disciplinary reasoning
and helps, for example, engineers to forget
about the ‘drawers’ for a moment that they
have internalized in their academic training
- until a problem has been defined precisely
enough so that professional rationales and
expert knowledge may suitably be applied’.
(Lindberg et al., 2011, p. 8)

Divergent and convergent thinking

The approach to explore both spaces can be
described through divergent and convergent
thinking (Lawson, 2006) - there is an interplay
between a diverging phase of exploration of the
problem and solution space, and a converging
phase of synthesizing and selecting. In learning
and broadening understanding and knowledge,
possibilities open up that could be means of
viable solutions.

Refra:med
Prob:lem

Solution

2.1.4 Towards a Design Thinking Framework
In order to more holistically understand the
concept of Design Thinking, and to build a
framework around the different elements of
the concept, the different elements will be
explored. Design Thinking is described as an
organizational resource in the light of three
perspectives: as a mindset, a process, and a
toolbox (e.g. Carlgren et al., 2016; Wélbling et
al., 2012; Brenner, Uebernickel & Abrell, 2016).

Mindset

The mindset view is often described

as a set of principles. Chesson (2017)
provides a comprehensive overview of ten
capabilities of design thinkers, made cursive in
the text below, to describe the Design Thinking
mindset (see fig. 3 for an overview). He notes
that these capabilities are not absolute and can
be further developed through practice.
As a mindset, Design Thinking inspires a human-
centered view: the user is placed at the center
of attention (Chesson, 2017) and there is a
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strong focus on obvious and hidden needs of
customers and users. There is a continuous
focus on the fit of potential solutions with the
needs of end-users (Owen, 2005). Linked to
this, an empathetic mindset (empathy is the
core value of human-centeredness) is useful
to establish an understanding of the user and
user needs and for working in diverse teams
(Carlgren, Rauth & Elmquist, 2016). Empathy
allows for seeing situations from multiple/
another’s perspective(s) and for imagining
solutions that fit user needs (e.g. Benson &
Dresdow, 2015).

Next to this, Design Thinking requires a
dynamic mindset: an iterative mindset that
allows for shifting between inventive thinking
(generating ideas, thinking about future
possibilities and ‘what could be’) and analytical
thinking (evaluating ideas) (e.g. Martin, 2009).
This mindset includes being comfortable with
ideas evolving over time through feedback
and moving between the different modes of
thinking.

Reflection is a related critical aspect, allowing
to move between creating and reflecting
and implementing feedback and insights to
iterations. Viewing the process as iterative,
design thinkers use prototyping to make ideas
tangible in order to gather feedback. It allows
for experimentation with efficient resources,
making it relatively safe to explore ideas. The
prototype should be tangible in order for people
to offer their insights concerning the potential
solution (Brown, 2008). The prototyping
mindset recognizes the incompleteness of
prototypes purely designed for exploration.

Chapter 2 | Theoretical Foundation

Other characteristics are embracing failure
and openness to risk-taking. Design thinkers
question the status quo in order to find new
opportunities, taking risks by proposing new ,
unproven ideas for discussion. Related to this,
failure is viewed as part of the problem-solving
process (e.g. Liedtka, 2011) and information
gained is used to iterate on anidea. In exploring
the unknown, comfort with ambiguity is
required. This interplay between what is known
and what could be (Fraser, 2007), requires the
courage to move forward without being in
control or having complete information.

Solutions are co-created through a collaborative
approach. Knowledge is acquired by engaging
with clients, users, stakeholders, peers (Martin,
2009) to create a shared understanding.

Sidebox

Common bottleneck: Lack of mindset
Implementing Design Thinking often fails
because companies orteams practice Design
Thinking without committing to the Design
Thinking mindset (Dunne, 2018). In such
cases, Design Thinking is treated as a linear,
step-by-step efficiency process and too little
time is spent gaining a deep understanding
of the problem, thus jumping too quickly to
the solution space of the process (Koh et al.,
2015). The Design Thinking mindset is argued
to be the most crucial element in the Design

Thinking approach (Hassi and Laakso, 2011)
and practicing Design Thinking without the

mindset is doomed to fail (Kimbell, 2012;
Schweitzer et al., 2016).

Design Thinker
Mindset
Characteristics

Optimism

Visual thinking

Collaborative

Open to risk-taking

Comfortable with ambiguity

Fig. 3: Overview of eleven capabilities to describe the
mindset of a design thinker (Chesson, 2017)

Collaboration is also about being open to and
integrating new perspectives.

Another aspect is visual thinking, which has
two components. First of all, design thinkers
imagine solutions and situations of ‘what could
be’and conceptualize not yet existing solutions.
Secondly, to communicate, conceptualizations
are brought to life (Junginger, 2007), e.g.
through sketching. Note that the purpose of
sketching is not to create a beautiful sketch,
but rather to roughly visualize to get ideas out
of mind. It does not require drawing skills or
training, and relies on basic shapes to convey
ideas.

Finally, a certain degree of optimism is required
to commit to finding better alternatives.
Problems are approached with an attitude that
there is at least one potential solution that will
be able to transform a situation into a more
desirable one.

Human-centered view

Empathy

» Dynamic

Reflective

Embracing failure

Process

As a process, Design Thinking can be

seenas a set of defined steps guiding
the exploration of the problem and solution
space. For the sake of simplicity, the phases are
presented consecutively. However, they must
be regarded as highly interconnected, iterative
and non-sequential, allowing to go back or forth
in the process when necessary (e.g. Wolbling et
al., 2012). Different variations of the model are
presented to define the process (see table 1).
While there are some differences between the
models, all describe three main stages of the
process to varying degrees: understanding,
idea generation and experimentation (Chasson,
2017), e.g. compared to Brown’s model, other
processes differentiate one step into multiple.
The terminology of the Stanford d.school model
will be taken as the focus of interest, and as a
base for further elaboration on the steps. This
model has been associated with agile practices
(e.g. Pereira & Russo, 2018).
Below, the steps will be briefly described

23



according to Plattner (2009), see figure 4. A
more elaborate description, including why
and how to use each phase, can be found in
appendix 2.

Empathize - In the ‘empathize’ phase, the aim
is to familiarize oneself with the topic and the
context, and identify and understand the main
stakeholders in the context of the problem
brief. Who are they, what do they do and why?
What are their needs, pains and gains, and what
is meaningful to them?

Define - This phase is all about sense-making
and bringing clarity and focus, based on all the
gathered (and scattered) insights and learnings
about the users and context, in order to define
the challenge. The goal is to scope down to a
reframed problem brief, a ‘meaningful and
actionable problem statement’ or as Plattner
(2009) calls it: a ‘point-of-view’, which guides
the solution exploration process.

Table 1: Design Thinking models
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Fig. 4: The Design Thinking Model
-Image by Stanford d-school.

Ideate - This phase is about idea generation.
Before converging to a particular solution, the
aim here is to diverge in terms of concepts
and solutions without judgment (prevent
solution fixation and postpone judgment).
Understanding of the problem space and users
is combined with creativity and imagination to
get to innovative solution concepts.

Prototype - ‘The Prototype mode is the iterative
generation of artifacts intended to answer

questions that get you closer to your final
solution’ (Plattner, 2009, p. 5). Early in the
process, that could be quick prototypes to
learn about broader questions through initial
feedback from users. Throughout the process,
both questions and prototypes may get more
refined. The prototypeitself can be anything the
user can interact with (and ideally experience),
e.g. wireframes, a wall of post-its, a sketch, a
role-playing activity, a storyboard, etc.

Test — The testing phase is all about getting
feedback and learning about the solution and
the user. There is a focus on user interaction,
and by continuing to ask ‘Why?’ a great deal
can be learned about the problem, as well as
potential solutions and the users themselves.

User research
Interview

Shadowing Pain points

Journeys
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o\ Toolbox
% As a toolbox, Design Thinking
refers to a set of techniques and
methods that support the defined process
steps. This third and ‘operational layer’ guides
the practitioners of Design Thinking towards
a solution to a problem by giving multiple
ways to facilitate a step in the process. Well-
known tools are the persona and user journey
map, for example. According to Brenner et al.
(2016), it is critical for the success of the DT
project to deploy appropriate methods. Well-
known examples of available toolkits aimed
at practitioners are ‘This is Service Design
Thinking’ (Stickdorn et al., 2018) and ‘101 design
methods: A structured approach for driving
innovation in your organization’ (Kumar, 2012).

In the framework (see fig. 5), the three
perspectives are brought together, including
examples of tools for each phase.

Persona

Design Thinking models Phases and activities Source

IDEO, International Design and Consulting | Inspiration Ideation Implementation Brown, 2008

Firm Role play
Institute of Design at Stanford (Standford | Empathize Define Ideate Prototype | Test Plattner, 2009
d.school) Usability

} Mindset

International Organization for Understand Specify Produce Evaluate | DIS, 2010 test
Standardization (ISO): Human-centered P
. I

design for interactive systems Analytics ocess
Google Ventures - Design Sprint Understand Sketch | Decide | Prototype [ Validate | Google, 2008

Toolbox
Design Council UK: Double Diamond Understand Define Explore Create Design Council, v, @

2018 esan

Woélbling Design Thinking process for Understand | Observe | Point of | Ideate Prototype | Test Wélbling et al., Brainstorm
developing software view 2012 Storyboards Hypotheses

Brenner et al. Design Thinking micro Needfinding Synthesis Ideate Prototype [ Test Brenner et al.,

Lo-fi paper prototype
process 2016

Table 1: Mapping the phases and activities of different Fig. 5: Design Thinking framework - Design Thinking as a

Design Thinking models mindset, process and toolbox
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2.2 Agile Software Development

In order to understand the team’s way
of working, this chapter focuses on the
software development process. The Software
Development Life Cycle will be described first.
The development teams implement this cycle in
an ‘agile’ way of working; another focus pointin
this chapter. In chapter three, typical scenarios
of the Operations Tech unit will be placed within
this cycle according to their ‘maturity’ stages.

2.2.1 The Software Development Life Cycle
The Software Development Life Cycle (SDLC) is
the process required to build any software see
(fig. 6). Whetherfollowing atraditional waterfall
or iterative model, these phases/stages will
be present in the process. There are different
models that describe the complex lifecycles
in various levels of detail. In this research, the
phases described by Nigam & Gupta (2017) will
be taken as a foundation to further analyze
the SDLC within the unit of focus, and to place
common scenarios (see §3.2.2) into the SDLC
context.

These phases are:

1. Communication/Initiation: the need for or
requirement of the software is initiated by
the customer, user, the development team, or
another stakeholder

2. Requirement Gathering: the information
about customer demand and needs are
gathered to find out the customerrequirements
3. Feasibility Study: the project is analyzed
in terms of technical, practical and financial
feasibility, to decide if the project should
continue

4. System Analysis: the system is analyzed to
find out limitations, impact on the organization
and the scope and resources are planned
accordingly

5. Software Design: the software is designed
1) in terms of logic of metadata and flowcharts
etc. and 2) in terms of the physical look of the
software

6. Coding: thelogicisimplemented and the code
is written in a certain programming language
7. Testing: the software is tested using different

[ *|Operation &

Disposition

Maintenance
| Implemen-
’—> tation
Integration

> Testing
] Coding
’—> Feasibility
> Software Study
’_> System Design

[ > Feasibility Analysis
[ >|Requirement Study

Gathering

Initiation

X
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Fig. 6: Software Development Lifecycle

testing criteria (e.g. structural-, function-, unit-,
system-, alpha-, beta-, stress-testing etc.)

8. Integration: different software modules are
joined with each other and/or outer resources
9.Implementation:thesoftwareisimplemented
soend-users canuseit. Thisincludes adaptability
checks and onboarding (user training) as well
10. Operation & Maintenance: the software is
checked and maintained over a period of time,
errors are updated when found

11. Disposition: the software is of no more use,
very old and becomes obsolete. After which a
new product lifecycle will start

2.2.2 Heavyweight versus lightweight
software development methods

According to Cho (2010), software
development methods can be classified as
either a heavyweight method or a lightweight
method. Traditional software development
methods, also called plan-driven methods
(Girma et al., 2019) or milestone-based
methods (Lindberg et al., 2011), are considered
heavyweight. Generally, their focus lies on
heavy documentation and planning and design
is largely or completely done up-front. These
methods provide high predictability, stability
and assurance (Boehm & Turner, 2003) and
there is a strong focus on clarity and fixation
of what is going to be developed. Traditional
methods take the Software Development
Lifecycle as a linear process in which phases are
passed through in a predefined order.

A core criterion to complete a phase is to make
conditions for the next steps explicit through
in-depth documentation (Lindberg et al., 2011).
The ‘Waterfall model’ is an example of this.

Contrary to heavyweight methods, lightweight
methods, also called agile methods, recognize
the need for adaptability along the way
of the project as environments, therefore
requirements might change (Mishra & Mishra,
2011). This adaptability is important as ‘the
ability to take appropriate action in response to
achange often determines the success or failure
of a software product’ (Williams & Cockburn,
2003; Girma et al., 2019, p. 34). Requirements
cannot always be known in advance and might
not be as stable as heavyweight methods
require (Boehm & Turner, 2003); a key difficulty
in gathering requirements is the discovery and
fulfillment of changing and unarticulated needs
of various stakeholders (Hehn et al., 2020).
Inthe case of lightweight methods, requirement
analysis does not precede actual development
as is the case with heavyweight methods, but
it is a parallel process to development and
software increments developed serve to get
feedback from experts and users (Lindberg et
al., 2011).

A commonality in lightweight methods is that
the software development process is seen as
empirical, or non-linear; within the Software
Development Lifecycle, the activities are
executed iteratively, multiple times and in
various orders, or simultaneously.

Lightweight methods have been proposed
with the aim to address shortcomings of
heavyweight models (Highsmith & Cockburn,
2001), which include ‘slow adaptation to
constantly changing business requirements’
and the tendency to be behind schedule, over
budget and to meet fewer requirements than
specified (Schach & Schach, 2004; Williams &
Cockburn, 2003).
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2.2.3 Agile Software Development

To find an alternative to the heavyweight
methods, practitioners convened and set up the
‘Manifesto for Agile Software Development’
(Beck et al., 2001). The manifesto emphasized
four principles:

- Individuals and interactions over process and tools
-Workingsoftwareovercomprehensivedocumentation
- Customer collaboration over contract negotiation

- Responding to change over following a plan

It comes with twelve ‘principles behind the
Agile Manifesto’ (see appendix 3).

The agile philosophy focuses on simplicity and
speed, delivering critical requirements fast, and
testing and getting feedback fast and often to
react to changesin the business and technology
environment (Abrahamsson et al., 2003).

The practices are lightweight and product-
oriented, focus on iterations and frequent re-
planning, and rely on self-manageable teams
(Highsmith, 2002).

Moreover, the emphasis is placed on short
development cycles and frequent delivery
and customer interaction. The practices are
proven to improve the quality and speed
of development activities and to increase
customer satisfaction (Baseer et al., 2015).
Benefits from the perspective of the customer
are increased product quality and value and
a better relationship with the stakeholders
involved (Solinski & Petersen, 2016). For agile
practitioners, there is a broader knowledge
exchange in which collaborators can learn
from each other, bringing more satisfaction,
development of social skills, constant feedback
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and the trust of professionals (Solinski &
Petersen, 2016).

Within this philosophy several methods and
processesemergedtoimplementagilepractices.
Well-known methods are Scrum (Schwaber &
Beedle, 2002), eXtreme Programming (Beck
& Andres, 2004), Lean Software Development
(Poppendieck & Poppendieck, 2003), and
Kanban (Anderson, 2010). Predominantly used
Agile methods are Scrum, hybrid Scrum and
eXtreme Programming (XP) (Sommerville, 2011;
Vallon et al., 2018).

Initially, agile practices were aimed at small
collected teams(Corral et al., 2015), but because
of the success on small scale projects, Agile
Scaling frameworks have been introduced such
as SAFe and LeSS (Leffingwell, 2007; Kalenda et
al., 2018) to support large enterprises to scale
agile, and the methods have been proven to
be valuable in the context of large enterprises
and complex products (Bass, 2015; Lindvall et
al.,, 2004). However a significant amount of
research has been done in this direction (e.g.
through case studies), scaling factors are still
an open research area (Dingsayr & Moe, 2014;
Girma et al., 2019; Thompson, 2013).

2.2.4 Scrum & Kanban

This paragraph describes Scrum and Kanban,
as those methods are currently followed in the
Operations Tech unit (see §3.1.6).

Scrum
Scrum emphasizes the short development
cycles by working in multiple subsequent

Product backlog

Sprint planning Sprint backlog

g ||

Potentially
releasable

software Sprint
retrospective

(iteration)

Next iteration

development sprints in which software is
developed iteratively and in increments (see
fig. 7). Sprints are time-boxed efforts, usually
of two to four weeks, which start with a
planning meeting and end with a demo of
a software increment. The method is highly
dependent on self-organized teams. The Scrum
framework focuses on the management of the
development process (Mann & Maurer, 2005)
and consists of three main pillars, namely roles,
ceremonies and artifacts (Schwaber, 2004):

Key roles — Product Owner, Scrum Master, and
the Team (Schwaber & Beedle, 2002)

Key ceremonies — backlog refinement, sprint
planning meeting, daily stand-up, sprint review
(demo) and sprint retrospective

Key artifacts — product backlog, sprint backlog,
product increment and a definition of done

The term ‘Scrum’ is derived from a rugby
game, in which a play is restarted and the ball
is passed back and forth in a clustered mass
of players (Livermore, . The scrum formation
was compared to cross-functional teams in
the Harvard Business Review in 1986 (Takeuchi
and Nonaka, 1986), after which Schwaber and
Sutherland used the term for their proposed

Fig. 7: Scrum process overview (based on Correa, 2008)

software development methodology in 1993
(Sutherland & Schwaber, 2007).

Kanban

The Kanban method is a process model that can
beimplemented to suit each context (Kupiainen
et al.,, 2015). Kanban systems are ‘pull systems’
(Poppendieck & Poppendieck, 2003): when
there is capacity for it, work is pulled from a
backlog to development, instead of work being
pushed into development. The work is splitinto
pieces and written on physical or digital cards,
and the workflow is visualized by assigning
cards to the column describing where that item
is located in the workflow (e.g. ‘To Do’, ‘Doing’,
or ‘Done’, see fig. 8). There is a limit to how
many items can be assigned to each work state.
(Kniberg & Skarin, 2010)

To Do Doing Done

T

Fig. 8: kanban method visualizing the workflow
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2.3 The complementation of Design Thinking
in Agile Software Development

2.3.1 Complementary approaches
Hildenbrand & Meyer (2012) argue that Agile
practices and Design Thinking complement
each other within the same project, as certain
goals and values are shared between those
methods. Their case study sheds light on how
to leverage both Agile and Design Thinking,
investigating how to come up with a product
vision and requirements in an unknown domain.
According to Hildenbrand & Meyer (2012),
business software companies not only need a
structured framework on how to turn the right
ideas into viable products, but also on how to
come up with those ‘right ideas’ in the first
place. As discussed before, Design Thinking
brings such a framework and aims to increase
thelikelihood and fit of innovations and ideas by
integrating feasibility, viability and desirability
(Brown, 2009; Martin, 2009). As Hildenbrand &
Meyer (2012) concisely put to words:
“While lean thinking and agile practices help
organizations to build and ship products right,
meaning in time and in quality, Design Thinking
focuses on building the right product in the
first place” (Hildenbrand & Meyer, 2012, p.
219).
They write that it is the development of
understanding of the problem space (e.g.
context, user and relevant stakeholder
understanding) that can guide teams in
developing a product vision and deriving
requirements (Hildenbrand & Meyer, 2012).
Agile thinking does focus on customer value,
however, the framework does not provide any
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guidelines or principles on ‘how to find out what
is actually valuable to the customer’ (Womack
& Jones, 1990, 2003). Similar to this problem, a
‘product vision’ is assumed as a starting pointin
Agile methodologies, though where that vision
comes from or how to develop it is not included
(Highsmith, 2009; Pichler, 2010). Considering
andintroducing practices thatfocus onempathy
and in-depth (human-centered) understanding
of the problem could therefore be beneficial.

Unlike Agile methodologies, Design Thinking
suggests to spending sufficient time in the
problem space, observing and researching
users to better understand the context,
customer and user needs and pains, developing
empathy forusersand taking a user perspective.
Agile methods for requirement engineering
(Hildenbrand et al., 2008) usually do not
distinguish the problem space (as-in scenario)
and solution space (to-be scenario), whereas
Design Thinking clearly separates those two
(e.g. Meinel and Leifer, 2011).

“While lean thinking and agile
practices help organizations to
build and ship products right,
meaning in time and in quality,
Design Thinking focuses on
building the right product in
the the first place”

In line with this, Lindberg et al. (2011) mention
the complementation of Design Thinking
in agile IT development with regard to the
following aspects:

- Building on diversity: Whereas ‘strong team-
based collaboration is a core feature of agile
development’ (Lindberg et al., 2011, p. 12),
Design Thinking builds on disciplinary diversity,
implementing different styles of thinking as
well as Design Thinking on a meta-disciplinary
level.

- Exploring the problem space: Design Thinking
supports in creating an understanding of the
problem, user and context prior to actual
development, whereas for software engineers,
the voice of the user is often presented
through technical specifications. Even when
these specifications are validated, the broader
picture to deepen understanding and to allow
ideation is still missing.

- Exploring the solution Space: Considering
alternatives, ideation and conceptualization to
make ideas tangible are notincluded in the agile
development models. The focus onincremental
progress of agile methodologies tends to limit
divergent thinking, restraining the potential
tendency of agile methodologies to explore
alternatives.

- Iterative alignment of both spaces: Both agile
and Design Thinking focus on learning through
iterative user feedback based on prototypes.
The main difference is the focus on the iterative
learning about the problem space in Design

Thinking, e.g. quick prototypes are made with
the intention to learn about the problem space,
allowing for more extensive exploration of
both spaces in Design Thinking.

The author elaborates on the divergent thinking
part mentioned in the ‘exploring the solution
space’. In Agile, the goal is known and the
focus is on incremental refinement rather than
exploring and considering new solution paths.
In the research done by Lindberg et al. (2011),
one of the interviewees puts this contradiction
to words as follows:
“In Agile, you downsize the problem so that
they’re actually small enough that people can
deal with it and make progress and don’t get
lost. But that’s a very constraining technology.
(...) Agile is always looking to remove options
from the table. Design Thinking is always
trying to keep options on the table as long as
possible.” (Lindberg et al., 2011, p. 11).

In Agile, divergent thinking is rather avoided to
sustain efficiency and overview of next tasks.
Consequently, “the whole aspect of problem
understanding in Design Thinking is limited
down to trial and error approach of iterative
prototyping. This is why the focal goal of Design
Thinking to put divergent options on the table
will hardly be achieved.” (Lindberg et al., 2011,
p. 11). To achieve an actual expansion of thinking
styles, the way software development projects
are managed will have to be reconfigured. It
may include adding design specialists to the
software development process.

Note that adding a user-experience (UX)
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designer to a development team does not
guarantee shared core problem understanding
or ideation integrating different perspectives
of e.g. engineers, data analysts, architects and
other relevant experts. Next to adding design
specialists e.g. user-interface design (Mandel,
2009), interaction design (Dix et al., 2003),
user-experience design (Buxton, 2007) serving
different demands for design in a software
development project, which may vary per
project, “Design Thinking aims at influencing
people meta-disciplinary” (Lindberg et al., 2011,
p. 12). While adding designers does seem to
support the meta-disciplinary adoption of new
ways of thinking (e.g. see the IBM case chapter
§2.4.1), it is important to be aware of the
different purposes behind adding a UX specialist
and aiming for Design Thinking adoption within
the team. In this graduation project, the focus is
on the meta-disciplinary perspective of Design
Thinking besides the needs for specific design
specialists.

The software developers are not the users
of the final product themselves, which does
require empathy to understand the customer
and user needs and discover opportunities for
innovation. According to Hildenbrand & Meyer
(2012), Design Thinking can support to develop
and choose the right backlog items and user
stories, through building an understanding
of and empathy for the customers and users
and their context. In this way, time investment
upfront and the fast feedback cycles reduce the
project risk, which is high in the beginning due
to the number of unknowns.

Even while stillinvestigating the problem space,
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continuous prototypingis suggested to fail early
and often (Brown, 2009), in pursuit of learning
and iteratively creating a better understanding
of the problem and the solution space.
Prototypes are build for a specific reason and
are often thrown away after they served their
purpose of e.g. testing assumptions, clarifying
the problem, leveraging certain feedback
on possible solutions or solution directions,
supporting conversations or inspiring better
ideas. Moreover, the process is iterative; Design
Thinking recognizes that certain user insights
might require iterations, or possibly even a
complete restart or what has been done so far
(Brown, 20009; Ries, 2011).

From a Design Thinking perspective, Design
Thinking does provide tools to build empathy
with end-users, to develop a solution idea or
vision, and includes prototyping to find the right
product to build for the end-user. However, it
lacks clarity, tools, and steps to take the vision
from a prototype to an actual (scaled) finished
product. This shows the complementary
value of Design Thinking and Agile practices.
Especially for complex software products, and
especially in large organizations, structuring
the actual realization step is a must.

2.3.2 Implementing Design Thinking prior
to Agile Software Development

A core finding of Lindberg et al. (2011) is that
Design Thinking is perceived as a risk by those
reporting to higher hierarchy levels. Employees
are generally evaluated on their scientific
reasoning, tight budgets and time schedules,
working with scarce resources etc.,, which

conflict with the uncertainty of divergent
thinking. Convergent thinking is more secure to
employees, even if the outcomes might not be
as innovative as they could be. This is why, in
established companies, Design Thinking is often
integrated as a separate or front-end approach,
separate from the Agile Software Development
process. The more Design Thinking is related to
thefuzzyfront-end of the development process,
the easier the implementation, as conflicts with
existing (e.g. reward, reporting and controlling)
processes and structures are limited (Lindberg
etal.,2011). The authors suggest companies that
pursue an agile approach to start with design-
thinking inspired concept development prior
to actual agile software development. They
mention that a front-end approach might be
the ideal form for agile development processes
as aligning the problem and solution space up-
front would meet the agile logic through team
communication, iterative learning, integration
of user feedback etc.

When Design Thinking is done seperately,
the difference between knowledge flow and
communication media used in agile software
development and Design Thinking, mainly
related to the different vision with which
prototyping is used, is found to be challenging
(Lindberg et al., 2011). In Design Thinking,
prototypes are made with the purpose to learn
about the underlying product concept (problem
and solution space), often through testing and
evaluating mock-ups. These mock-ups, or quick
prototypes, can be experimental and made in
any quick and cheap way that allows learning
about the ideas behind the concept (not about

technical specifications yet). Agile software
prototypes, on the other hand, are generally
already made in the same tool as the final
product, and are iteratively improved into the
final product. The aim is not so much to learn
about the product idea or problem, but to find
smooth ways to build the product in the right
way.

The ability and way to integrate Design Thinking
throughout the development process depend
on many factors and still open questions. There
is little research addressing these factors and
questions.

Organizational structures such as stage-gate
models with predefined workflows constrain
explorative and creative thinking. The degree to
which a company is open to an entrepreneurial
approach, opposing the need for controlled
processes and resource flows has a significant
impact as well. Integrating Design Thinking
throughout development would require
employees to concentrate on only one project
at a time.

Next to that, quality and controlling measures
that discourage divergent thinking need
to change to encourage Design Thinking.
(Lindberg et al., 2011)
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2.4 Case studies

To learn about how other companies view
(human-centered) problem exploration and,
for example, codify Design Thinking to their
needs, insights from three cases - Slack, IBM
and Spotify - will be provided in this chapter.
For more context, see appendix 4.

There is a lack of information and cases about
companies adopting Design Thinking focused
on internal products. The companies analyzed

below, mainly focus on external customers.
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In these cases, Design Thinking is often applied
to lower the risk to of losing customers to
the competition. In the internal software
development case, it is not directly about losing
the users and internal dependencies play alarge
role. Though, impact in terms of innovation
and effectiveness of products ‘building the
right thing’, and for example user satisfaction
do apply. This is why it is still relevant to look
at companies that apply Design Thinking to
externally focused products.

2.4.1IBM Enterprise Design Thinking

In 2013, global technology company IBM started
a large-scale project to develop a design-
driven culture, called ‘IBM Enterprise Design
Thinking’. The project took over three years,
involved over 750 designers and affected over
10,000 employees (Azis, 2016). The company
has adapted Design Thinking to fit their Agile
Software Development process (Lucena, 2016),
which makes it an interesting case. To bring
the core focus areas within IBM’s context to
the employees, the tailored design process
is visualized in ‘The Loop’ (see fig. 9), which
comes with main steps, principles and keys
(see appendix 4 for more in-depth information
about this case and the vision of IBM behind
design, Design Thinking and their learnings).
Key insights from this case for Nike can be
found on the next page:

The Loop

Observe ' Reflect | Make

Restless reinvention
A focus on user outcomes
Multidisciplinary teams

A O

Hills > Playbacks >

Align teams on Stay aligned by Invite users into the
meaningful user regularly exchanging work to stay true to real
outcomes to achieve. feedback world needs

Sponsor Users >

IBM - Key Insights

Afocus on user-centered goals is required instead of output-centric goals. To get this right from
the start, IBM provides a format to employees to set user needs as project goals, making the
offset of a project human-centered at the core.

The trick is to balance team efforts between discovery and delivery and manage a workflow
that integrates both activities.

IBM recognizes the difficulty to break the agile rhythm and tight delivery schedule in order to try
Design Thinking methods. They therefore recommend to start small and to integrate the Design
Thinking activities (e.g. user research) into the current sprint plan (‘hybrid sprint’). This will help
team members to see how Design Thinking can help in connecting user needs to business goals.

IBM views Design Thinking as a mindset that can be adopted by everyone, and in every stage of
the process. Employees need education with regards to this.

To accommodate the cultural shift towards a more design-driven culture within IBM, more
designers are present in the project teams. They went from designer:developer ratio 1:72 in 2012
to 1:8 in 2017 (Chicoria, 2018).
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@ Spotify:

2.4.2 How Spotify builds products
The core philosophy of audio streaming service Spotify is to manage risks by prototyping cheap

and early. They divide the development process of their main initiatives into four stages: a ‘Think it’,
‘Build it’, ‘Ship it’ and ‘Tweak it’ stage, developed with the biggest risk of building the wrong product
in mind. (Kniberg, 2012)

Spotify - Key Insights

@® In the ‘Think it’ stage, product risk can be reduced at low costs (see fig. 10). As there currently
is no stage in which quick prototypes are made prior to development in the Functional Tech
team’s process, there is an opportunity to make most out of this.

@ Spotify defines the ‘wrong product’ as ‘a product that doesn’t delight our user, or doesn’t
improve our success metrics such as user acquisition, user retention, etc. We call this ‘product
risk’.” (Kniberg, 2013, p.3). Note that this company targets external consumers, therefore these
success metrics are different in comparison with internal consumers (e.g. user acquisition does
not apply). Itis important to understand how the Nike Functional Tech team does/should define
‘the wrong product”

@ After every stage, the product can be rejected if it will never be good enough for users, iterated
if it is not yet good enough, or continued to the next stage if it is good enough. The notion that
rejection is an option provides freedom to experiment.

Operating Cost

Fig. 10: Spotify’s four stages
to manage product risk.
Note that the first stage

significantly reduces the risk

at low costs. (Kniberg, 2013)

+- slack

2.4.3 Human Centricity at Slack

Slack Technologies, Inc. is a software company that develops a worldwide communication platform
for teams (Bloomberg, 2021). At The Next Web conference, Tamar Yehoshua (Chief Product Officer
at Slack) talked about Human Centricity at Slack. Next to the Design Thinking tools used at slack, she
emphasized the role of top-down management and the measurement of impact. My notes of this
session can be found in appendix 4.

Slack - Key Insights

® Tools like personas and user journey maps are used by Slack to change the mindset of how a
product is developed. Next to that, they give a shared language and bring in the voice of the
customer into the process.

@ User research can be seen from three perspectives: usability (e.g. user experience studies),
foundational (influencing product strategy), validation (done quick and early to improve
velocity)

® In large companies, top-down management plays an important role in setting the tone for
human centricity and taking accountability for some loss of velocity.
(Different) metrics apply to incentivize the right human centered change

2.4.4 Sub-conclusion cases

Looking at those case studies, there are two common themes that these companies address. The
first theme is the human-centered mindset, whichis addressed through the format of articulating the
project goal (IBM), recognition of education around the mindset (IBM), teaching different tools IBM,
Slack), integrating different user research perspectives (Slack), and the notion that encouragement
for human centricity is needed from top-down management (Slack).

The second theme is the clear separation between the exploration or discovery phase and the
delivery phase and the focus on implementing both (e.g. through hybrid sprints and conscious
workflow management of IBM, and making the most of reducing the product risk at low costs in the
exploration phase at Spotify with a gate between exploration and delivery).
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2.5 Chapter conclusions

Design Thinking

There is no universally accepted definition of
‘Design Thinking’; it is seen as a contextual
concept that has to be defined based on the
contextofuse. Inthis graduation project, Design
Thinking is considered from the perspective
of two management discourses, namely 1)
as a (IDEO’s) way of working with design
and innovation, and 2) as a way to approach
indeterminate organizational problems and a
necessary skill for practicing managers. Taking
these discourses into account, Design Thinking
is described as “a style of thinking that combines
empathy for the users and immersion in the
context of a problem, creativity in the generation
of insights and [alternative] solutions and a data-
based experimental approach to assessing the
quality [and fit] of solutions”.

The core concepts behind Design Thinking
are problem and solution exploration, and
divergent and convergent thinking. Moreover,
Design Thinkingis describedasanorganizational
resource in terms of three perspectives: as
a mindset, a process and a toolbox. In this
chapter, a framework is presented integrating
those perspectives.

Agile software development

The Software Development Lifecycle can
be implemented through heavyweight
(traditional, linear) methods with a focus on
heavy documentation and fixed planning, or
lightweight (agile) methods that recognize
the need for adaptability along the way of the
project.

In agile software development emphasis is
placed on short development cycles (iterations)
and frequent delivery and feedback. The Most
popular methods to implement agile are Scrum,
hybrid-Scrum and eXtreme Programming.

Complementary approaches

Literature shows the complementarity of
agile methods and Design Thinking: while
agile methods focus on developing a product
efficiently and in the right way, Design Thinking
focuses on problem understanding and
divergent thinking to be able to build the right
product in the first place. Design Thinking can
support teams in building diversity, exploring
the problem space, exploring the solution
space and iterative alignment of both spaces.
Implementing Design Thinking can be
perceived as a risk as the uncertainty and
divergent thinking that come with Design
Thinking conflict with the convergent thinking
and focus on short-term efficiency in terms of
budget and time that employees are generally
evaluated on. The ability and best way to
integrate Design Thinking depends on different
factors that restrain/allow or encourage/
discourage Design Thinking. In established
companies, implementation of Design Thinking
as a front-end process is found to be easiest as
conflicts with current processes and structures
are limited as the two purposes can be clearly
separated. However, it is still an open question
when and how to optimally support agile
software development with Design Thinking.

Different companies leverage Design Thinking,
adapted to their needs and context. Case
studies of IBM, Spotify and Slack show a focus
on the user-centered mindset of employees
and the organizational aspect of intentionally
separating the exploration/discovery and
delivery phase.

To create an understanding of the elements of
this chapter in practice, the next chapter will
focus on the internal context of the Operations
Tech team.



Chapter 3

Context Analysis

Context of focus within Nike Inc.

In this chapter, the focus is on understanding and exploring the context of the Nike Operations

Tech unit. The company context will be briefly described, as well as the context of the team

within the company. Next to that, their agile way of working including common products and

problem-solving scenarios will be explored, as well as the current process of ‘deciding what to

build’ prior to actual development.

3.1 Company & Team Context

3.1.1 The company

Nike Inc. is an American multinational company
and the largest supplier and manufacturer of
athletic footwear, apparel and other sports
equipment in the world (Statista, 2021a), with
revenue exceeding US$37.4 billion in fiscal
year 2020 (Statista, 2021b). Founded in 1964 as
‘Blue Ribbon Sports’, Nike currently operates
a portfolio of three different brands, namely
Nike, Jordan and Converse.

With 75,400 employees worldwide, as of
2020, the company operates in well over
a thousand brick-and-mortar retail stores

(respectively Statista, 2021c and 2021d). The

world headquarters are located in Beaverton,
Oregon in the Portland metropolitan areain the
Unites States and the European headquarters
are located in Hilversum, the Netherlands.

- Nike’s Mission -

BRING INSPIRATION AND INNOVATION
TO EVERY ATHLETE* IN THE WORLD

*IF YOU HAVE A BODY, YOU ARE AN ATHLETE.
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3.1.2 The organizational structure

Two key characteristics of the organizational
structure are its matrix structure and hierarchy.
In order to understand the context of focus
in this graduation project and how the teams
function, both will be addressed briefly.

Nike functions as a “collaborative, matrix
organization, where team members often report
into two areas, such as a geography and a global
function.” (investors.nike, 2019, ‘NIKE, Inc
Management’, para. 1) A matrix structure is a
hybrid organizational structure that includes
two or more distinct hierarchies (Davis &
Lawrence,1977; Mee,1964)andbothverticaland
horizontal management, e.g. information flow
is managed vertically towards departmental
directors and horizontally between project
and process managers (Radovi¢-Markovi¢ &
Omolaja, 2011). Organizations employing a
matrix structure seek to simultaneously benefit
from efficiency and flexibility, which comes with
the cost of high internal complexity (Fjeldstad
etal,, 2012).

Nike is organized in (affiliate) brands,
geographies, products and functional areas,
managed both vertically and horizontally.

“In the NIKE brand, teams work across
footwear, apparel and equipment product
engines; our core consumer categories - action
sports, basketball, football (soccer), men’s
training, running, sportswear, and women’s
training; and in our four geographies - North
America; Europe, Middle East & Africa (EMEA);
Greater China; and Asia Pacific & Latin America
(APLA). Our NIKE, Inc. affiliate brands operate
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in a similarly collaborative way, as well as
critical corporate functions.” (investors.nike,
2019, ‘NIKE, Inc Management’, para. 1)

Within the matrix structure, hierarchy plays an
important role. Hierarchy is used for control
and coordination; higher-level employees have
a broader view of the organization and its goals
and environment and are therefore authorized
to resolve conflicts and make decisions
concerning lower levels (March & Simon, 1958).
However, next to the benefits of control and
coordination, managerial hierarchy in which
there is a top-down flow of directives is known
for its rigidity, which is disadvantageous for
dealing with tasks that might require rapid
change (Hamel & Breen, 2007) or addressing
uncertainty (Lee & Edmondson, 2017).

3.1.3 Nike Technology

“Fundamentally, at this stage, Nike is a
technology company. It’s a technology
company that builds upon its historical
strengths in footwear design, storytelling
and inspiration, and it’s able to use those
in combination to solve problems that no
one else can solve” - Michael Martin, vice
president of Nike Direct products, growth
and innovation (Witte, 2019, para. 18)

From the Nike website and mobile apps, to
the development of products, management
of big data and the engineering and systems
that support daily operations, technology is

“Nike is a technology

company”
(Nike (n.d.), ‘Technology’)

a large driver within the business. In current
‘digital transformation’ times, in which digital
shifts plays out in every company, the role
of technology will become more and more
influencial. As Microsoft CEO Satya Nadella
notes: “The rise of digital IT creation in every
organization means developers will increasingly
drive and influence every business process and
function” (Dignan, 2019, para. 6)

3.1.4 Context unit of focus

In general, there are four main functional areas
of business within an organization, namely
marketing, operations management, finance
and human resource management (Jiang,
2009). Within the matrix organization, these
functional areas intersect with the technology
business unit (see fig. 11). In the context of
this graduation project, the context of focus
is a technology sub-unit located within the
‘operations’ functionality, i.e. concerning the
supply chain, within the EMEA region (Europe,
the Middle East and Africa) and is located
in Hilversum, the Netherlands. For privacy
reasons, the specific name and of the team will
be anonymised to ‘Operations Tech unit’.

The product management team is directly
linked to four software development squads:
two front-end application squads and two
back-end data engineering squads. Each squad
has its own product owner and scrum-master,
and next to that the team includes 4 product
managers who are involved with local and
global teams. In total the team consists of
around 30 people, both full-time employees
and external temporary workers.

Although this functional technology unit is
the main target and scope of this graduation
project, this does not preclude that outcomes
can not be applied to a more general target
group working in software development.

<\°\O®

(e&

Operations

Fig.11: The unit of focus is located on the intersection of

technology and the operations (concerning the supply

chain) functional area, within the EMEA region

3.1.5 Type of products: enterprise software
Within the Operations Tech team, in general
enterpriseresource productsrelated todemand
forecasting, planning, allocation, pricing and
optimization prior to and within the season are
developed and maintained.

“We have a subdivision in support work, tech
hygiene which just has to happen, and developing
new functionalities” (P5).

Depending on budget and priority, some
products in the suite of demand and supply
planning tools/applications are in active
development, others have a KLO status (Keep
the Lights On), which means that the tools
are kept in a maintained state without active
further development.

The main users of the software tools are
internal demand and supply planners who
use the enterprise software to make sure
that in the end, the right retail products are in
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the right place, at the right time, in the right
amount. Other users of the software include
management, but also to vendors, accounts
and employees working in stores for example.

In general, the tools developed are excel-like
grids that include algorithms, logic, data and
analytics, and have dashboard and reporting
capabilities. A simplified representation can be
found in fig. 12.

3.1.6 Agile way of working

The development teams are following the
Software Development Lifecycle in an Agile
way, iterative andincremental (see chapter2.2.3
for more information about Agile practices).

When a request comes in to build a product
or feature, basic or initial requirements are
taken and prioritized to build a Minimum Viable
Product (MVP). The MVP is built and tested to
learn about more requirements along the way.
To better understand the type of requests that
the teams work on, chapter 3.2 elaborates on
common development scenarios.

The customer is involved early on and the
development team gets feedback and
insight into errors and barriers throughout
the development process, allowing for fast
delivery and adaptation (see appendix 6
for a visualization of the process from the
perspective of one of the product owners).

The development squads work mainly based
on Scrum and have the freedom to adapt their
way of working to their own needs. Squads
predominantly focusing on one product are able

Chapter 3 | Context Analysis

Products KPIs Total ($ or units)

Shoe type 1
Shoe type 2
etc.

Fig. 12: simplified representation of a tool developed for

the operations functional area.
to follow Scrum and work in short development
sprints of two weeks. The first sprint is a PI-
planning (Product Increment) sprint, an event
coming from the SAFe framework (Scaled Agile
Framework) which is dedicated to ‘planning,
building and validating a full system increment’
(Scaled Agile, Inc., 2021, ‘Program Increment’,
para. 2), answering what the teams will work
on in the coming sprints and aligning them in
terms of the overarching mission and vision.

Ateam working on multiple products, which are
in different stages of maturity of the Software
Development Lifecycle, is working in a hybrid
Scrum methodology ‘ScrumBan’. Scrumban
combines Kanban with Scrum practices (see
§2.2.4 for more information about Scrum and
Kanban).

3.1.7 Personas

In this sections, personas will be presented
of the main roles present in the functional
technology unit (Product Manager, Product
Owner and developers) and of the main
user of the software developed (a demand/
supply planner). The descriptions are based
on the interviews and other observations and
conversations done throughout this graduation
project.

Alicia

Product Manager

Bio

Alicia is a product manager at Nike for
almost a year. Originally from France, she is
currently living in Utrecht.

Main goals

Translating customer needs; the launch of
successful products; maximizing revenue
and minimizing costs; minimize barriers for
the technology team and optimize customer
satisfaction.

Activities

- Bridging the business and technology side
- Working with management to figure out
the future vision and breaking down this
vision for the development team

- Getting requirements, expectations,
acceptance criteria and other information
needed to make decisions

- Outlining and managing the roadmap and
corresponding stakeholder communications
- Facilitate stakeholder conversations

- Prioritization

Personality
|
Introvert Extravert
|
Analytical Creative

Frustrations

- Stakeholder alignment

- Prioritization amongst an overload of
business needs

More analyst than creative; a little more
extrovert.

Kevin

Product Owner

Bio

Kevin is a Dutch Product Owner, living in The
Hague with his wife and new-born daughter.
Depending on the project, he might
combine the tasks of a product manager
with his own responsibilities or actively
support the product manager.

Main goals

Streamlining and maintaining the product
backlog; defining user stories; accomplishing
the product goal.

Activities

- Leading the development squad, helping
them deliver

- Managing day to day deliverables

- Product backlog creation and management
(adding, changing, removing and refining
items)

- Generating user stories for the
development team to use; turning customer
problems and complaints into actionable
items

- Set the development priorities so the team
known what to focus on

Personality
|
Introvert Extravert
|
Analytical Creative

- Making sure the development process
follows the product roadmap

Frustrations

- Changes in the organization

- Conflicting needs

- Unclarity about the higher level vision and
purpose of certain tasks

- Dependencies on other teams

- Team capacity issues / full backlogs

- The traditional business set-up (including

deadlines) conflicting with the new way of
working agile
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Michelle

Software Developer

Bio

Michelle is a 39 year old developer. She
has been working for Nike for 5 years as
an external temporary worker. She lives in
Utrecht with her husband and 2 children.
Main goal: Get working product to satisfy
stakeholders

Main goals

- Satisfy requests of stakeholders, from bug
fixes to developing new features

- Efficiently working through the backlog

Activities

- Developing, maintaining and improving
software

- Working with the users to onboard them
when new tools are introduced

- Meetings with product partners and
technical discussions

Personality
|
Introvert Extravert
Analytical Creative

Frustrations
- Changes in user needs
- Dependencies

Alex

Planner

Bio

Alex is a 28 year old demand planner,
ambitious to grow fast within the company.
He lives in Amsterdam with his girlfriend.

Main goals
- Get the right forecast and plan to meet
customer demand

Activities

- Spending a lot of time pulling and
consolidating data

- Creation, refinement and monthly
submission of plans

- Double checking, tracking and analyzing
plans

- Stakeholder management to ensure
execution of plans

- Support strategic decision making

- Using various excel, files, and (ERP)
applications

Personality
|
Introvert Extravert
|
Analytical Creative

Frustrations

- Manual work

- Inconsistent and outdated information

- Changes in the organization and
environment

- Different viewpoints on the same number
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3.1.8 Stakeholder mapping

An simplified overview of stakeholders of the
Operations Tech unit are presented in figure 13
below. The overview is made with information
coming from informal conversations with
Product Managers of the team and is presented
to provide understanding of how information
flows between the main parties involved.

Note that the communication towards the end-
user of the software is often intermediated by
a respresentative (a capability lead or a plan-
lead) as there are a great deal of planners.

Feedback

Plan-lead

Planner

End-user [ using

Might interact during
training / workshop
(unusual)

Fig. 13: Stakeholder map

asking questions

Moreover, involvement of the product owner
with the development team depends on
the project; communication between the
development team and the product manager is
often intermediated by the product owner.

Management

Needs, strategy

Needs, feedback on
development

<< »
<« '

Product manager
Sensing
Possibilities A
Task

Feedback on
development
- developers

about details Product Owner

Task &
priorities ¥

Possibilities I

Development-team
Building

Software engineers
Data scientist
Scrum master
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3.2 Development scenarios

3.2.1 Common development scenarios

To better understand the type of requests the
team gets and thus the type of problems the
team is solving, this chapter elaborates on
typical development scenarios. Information
comes from interviews, observations, internal
documents, and other informal conversations.
The four scenarios presented below reflect
recurring patterns concerning common request
scenarios the squads are or have been working
on.

@ Bugs/error requests

A part of the requests concern bugs or errors
that have to be fixed. In these cases the
problem is often well-defined (and therefore
often not applicable for Design Thinking,
see §2.1.2) and for example in case of an
architectural or security risk, immediate fixing
should happen (in other cases the priority might
be less critical). The cause of such a problem
could be an issue with the code, testing,
requirements or the environment. Diving
into the problem in hindsight is applicable
to find out if there are other ‘symptoms’ of
the root cause that can be prevented and/
or if this kind of error can be prevented
next time by adapting processes, skills etc.

© Adding features or capabilities to existing
software

For existing tools that have passed the
implementation phase, requests from users
and business stakeholders are often related
to functionalities and features that should
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be added to existing tools. In this situation
the question arises if the request should be
prioritized or if other requests or features add
more value. This situation of adding features
to existing software is often reactive, based
on requests that are often solution-focused
(see chapter 3.4). In this case there is a need
to dive deeper into the problem to understand
if the proposed solution is indeed the ‘thing’
that would be the best option to build and if it
should be build at all (P1).

€) Scaling existing software towards other user
groups

Existing products can also be scaled to other
use-cases. It can be 1) part of the initial strategy
to start in one area and scale later on in the
roadmap, or 2) that a product is found to be
successful in one area and therefore requested
by other areas, or 3) that opportunities for
exploitation of the product are sought as a
great deal of resources have been put into the
development.

In case of scaling, requirements are often clear
and there is alignment around the vision to
roll it out to the wider audience (P1). For the
development team this situation comes down
to finding out if and how the added channels
operate differently than the current channel
onboarded in the tool.

The risk here is that an existing product has
to be adjusted within boundaries and the new
users to whom the product is scaled might feel
it doesn’t match their needs well enough:

“.. but now we are onboarding [channel x], which

Initiation

is completely different and they feel ‘you’re
giving me something created for [channel y]
that doesn’t match my expectations [...]". It’s a
difficult discussion because the product is already
built. We had to tweak it for them, but they feel
they want to change it completely” (P6).
Considering future users early on helps to tackle
this problem and to prevent problems further
down the line (e.g. low adoption rates) (P6).

@ Development of new software

In this situation the canvas is blank and a new
product can be built for existing or new users.
In general, the initiation comes via a request
from the management, users, or other business
stakeholders. Ideally, for innovation initiation
comes from multi-disciplinary collaboration in
which e.g. the (potential) users, market trends
and opportunities, and (new) technological
possibilities are researched, understood
and integrated (e.g. see the sweet spot of
innovation fig. 1in chapter 2.1.2).

At the moment, finding opportunities is difficult
as there is a lack of overview and visibility into
the organizational landscape: “There are so
many more processes within the business that
could be better supported with technology,
but they don’t get visibility or attention to be
investigated in the way we are organized at the
moment.” (P5)

3.2.2 Common development scenarios and
the Software Development Lifecycle

These scenarios tend to happen generally at
different stages of the Software Development
Lifecycle (see chapter2.2.1for more information
about the SDLC), see figure 14. For example the
development of new software (scenario 1) can
be placedattheinitiation stage atthe start of the
SDLC. When an MVP or product is established,
new features can be added (scenario 2) and at
a certain point the software can potentially be
scaled to other areas (scenario 3) if relevant.
When software is released, bugs and errors

[ *|Operation &

Disposition

Maintenance
> Implemen-
tation

Integration
> Testing
] Coding
> Feasibility
[ > Software Study
[> System Design
[ > Feasibility Analysis

Study

Requirement
Gathering

Main Agile cycles (to gather more or new requirements iteratively) e

Development/scaling opportunity cycles directing back to initiation 9

Fig. 14: The software development lifecycle including the typical development scenarios.

Note that bug fixes are placed (mainly) at the testing and maintenance phase, though those

scenarios might not lead to the initiation phase.
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are fixed (scenario 1). Next to continuous
maintenance throughout iterations, a product
stays within this stage when it is mature or in
inactive development for different reasons.

3.2.3 Internal software growth matrix

To be able to analyze and aid the conversation
around the relevance of Design Thinking, and
to generalize conclusions, it would be helpful to
have a framework to classify current and future
requests. As internal software development
requests are initiated with an (internal) growth
strategy in mind concerning existing or new
products or features, and existing or new user
groups, and project needs differrelated to these
characteristics, the Ansoff Matrix (Mullins &
Walker, 2009; Ansoff, 1957) seems to be a good
fit (see fig. 15).

The Ansoff Matrix is a simple framework that
depicts the strategic directions an organization
can go into to improve revenue or profitability.

Markets
Existing New

2 Market Market
+ .

w -2 | penetration | development

vt W

3

T

o

o Y
5 Product Diversification
— | development

Fig. 15: The Ansoff Matrix for external growth

strategies
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First described by Igor Ansoff in ‘Strategies for
Diversifications’ in the 1957 Harvard Business
Review (Ansoff, 1957), it allows for structuring
thinking and for classifying objectives.

In this case, the axes allow for classification
of internal software development strategies
within the company, see fig. 16. Below as
description of each quadrant will be given. For
reference, the development scenarios of §3.2.1
are placed in the matrix (see §3.2.3 for more
information about the matrix in practice).

A) User group penetration: existing products /
existing user-groups

In the top left quadrant, the software is already
built and development is either focused
on better satisfying existing users through
maintenance, support, bug-fixing etc., or in
terms of growth it could be onboarding more
users of the same user-group focusing on a
higher adoption rate of the tool within the
onboarded user-group (e.g. a user group might
use the tool for 30% and still use excel 70%).

B) User group development: existing products /
new user groups

In the top right quadrant, the software is built
and the development is focused on either
strategically scaling the product to other user
groups to roll out the product more broadly
throughout the company, or it could be based
on finding other use cases for the same product
as a the money has already been invested in the
product and could possibly be further exploited.

Products / Capabilities

C) Product development: New products /
existing user-groups

In the bottom left quadrant, new software
is built for existing users, which can be from
scratch or based on existing software. This
quadrant also includes the situations in which
new features, new integrations or other new
functionalities are added to existing tools. |
choseto puttheseinthe new products quadrant
instead of the existing products quadrant,
as the process of problem exploration and
developmentis more alike in this case. The focus
of the top left category is maintaining ‘what we
have’ and ensuring higher adoption, the focus
of the bottom left category is on building new
capabilities.

D) Diversification: new products / new user-
groups

In the bottom right quadrant, the development
team broadens its scope to new domains.
This initially means unknown users and thus

Market / User group

the need to understand the users and their
functional context. In this situation there is an
opportunity to diversify from current products
and structures.

3.2.4 Common development scenarios in
the internal software growth matrix
Scenario 1, fixing bugs and errors, fits in user
group penetration, improving the existing
product for existing users. Scenario 2, adding
features fits into product development as it
adds new features to an existing tool. Although
we are talking about existing software, this
scenario requires consideration and validation
of a new element, hence the placement as a
new product/capability. Scenario 3, scaling, is
placedinuser group developmentasit concerns
scaling an existing tool to new users. And finally,
the development of new software can be either
for existing users or for new users, which is why
it is placed in both the product development
and the diversification quadrant.

Internal software
growth matrix

Existing New
o | A) User group penetration
£ (Maintenance, support, B) User group development
k4 onboard more users, fix bugs, (Scalg to another user-group,
& ensure higher adoption rate) find other user-cases)
C) Product development e o

= (Development of new tools, D) D’\,/erS’ﬁcatlon
% features, integrations, functionalities, (Broadening scope to new

capabilities etc.) user-groups and user needs)

Fig. 16: The Ansoff inspired Matrix
for internal software growth
strategies including the common
development scenarios indicated
with the red dots:

1) Bugs/error requests

2) Adding features or capabilities to
existing software

3) Scaling existing software towards
other user groups

4) Development of new software
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3.2.5 The matrix in practice

Putting the matrix in practice, the following
assumptions are made: 1) all software
development projects can be placed within
this matrix, 2) the matrix can support the
conversation around Design Thinking needs
within projects, and 3) forms of Design Thinking
differ in different quadrants of the matrix.

The matrix has been used to aid two informal
conversationsaround DesignThinkingrelevance
with managers, and within a discussion session
with product managers, product owners, a
director and a Scrum master. Next to that, it
has been discussed with a design expert within
the company (appendix 12).

Main insights:

@ Within the conversations held, people were
able to place their current or past projects
or requests within the matrix.

® The matrix supported the conversations
around Design Thinking needs within
projects. People were able to place their
situation in one of the quadrants and
compare different projects to each other.
One participant of the discussion session
mentioned that on hindsight a certain
project has been wrongly classified as user
group penetration as users the software
was scaled towards were wrongly assumed
to be similar to the existing group.

® User group penetration seems to be the
only quadrant in which Design Thinking is
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not relevant as the problem is well-defined.
In certain cases, understanding the core
of a problem, e.g. through root-cause
analysis, might be relevant to prevent
similar problems in the future.

Product development might be most
dangerous in terms of not building the
right thing as users are known and opinions
and requests might be accepted without
questioning as it is assumed that the user
knows what he or she wants (which might
not be the case looking at latent needs
and e.g. new technological possibilities).
“Problems might not be actual user issues,
but rather an uninvestigated stakeholder
wish list item” (P8) Taking a request at
face value without questioning it and not
thinking outside the box (anymore) is likely
to happen when users and their needs are
understood well and people have been
working together for a long time.

In the other quadrants, Design Thinking
needs are difficult to generalize and it is
difficult to form conclusions about the form
and focus of Design Thinking within each
quadrant. E.g. in the product development
quadrant, many factors that can not be
generalized such as involvement of the
user, history and relationship with the
user, expertise about the request within
the team, urgency of the project, etc.
seem to influence the needs. Furthermore,
flexibility to what can be built is often
limited in terms of the defined strategy,
time and pre-defined technology. The

conclusion here is that the goal and (user-)
assumptions of every individual project
needs to be considered together with what
that means in terms of problem exploration
and user-centricity.

Note that validating these assumptions have
not been the focus of this research project.

Further research would have to be done to
make stronger generalizable conclusions about
the assumptions. However, aiming to create
a shared understanding of project goals and
corresponding needs concerning problem
exploration and Design Thinking, the matrix
might be helpful to support the conversation.

3.3 Lack of focus on the problem

As written in chapter 2.3, Agile practices
generally do not distinguish the problem
space and it is the notion of a lack of problem
exploration that gives room to Design Thinking
to complement and support agile practices. In
line with literature findings, there is indeed a
lack of focus on the problem in the current way
of working within the Operations Tech team,
validating this assumption.

“We talk a lot about solutions, tools, about
how to fix something, but we don’t talk a lot
about the problem.” (P5)

“I think that there is too much focus, not on
thinking about the problem and if that is the
problem we want to solve and if we want to
solve it at all, but on ‘okay there is a task that
must be carried out.” (P4)

“| think that that [focusing on the problem]
is a muscle that we haven’t build probably
also with the business. They want to move
fast, so how can we help them move fast, but
also make sure again that we’ve obsessed the
problem and that we have validated it.” (P1)

There is currently no structural step in the
process in place that allows for problem
exploration. It is up to the teams and business
stakeholders to decide if they want to take the
step of problem exploration and validation prior
to development. Therefore, it is dependent on
the skills within a team if the problem validation
phase will take place after a request:

“if a certain engineer is good at it then
[problem validation] will happen and if people
have less experience with it then it will not

happen” (Ps5).

“We don’t have a validation loop in place, it’s
more like ‘okay, this is what we’re going to
do’” (P1)

Hence, the focus is rather on getting the
requirements (P1). In terms of time for
innovation next to day to day activities, the
first sprint of the quarter is meant for planning
and innovation. Again, it is up to the teams to
use this time for innovation activities. It often
happens that time for innovation is limited and
the week is used to e.g. finish other work.
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3.4 Deciding what to build - business strategy

In a large enterprise context, such as Nike,
business strategy strongly influences the
decisions made about what to build.

Generally speaking, within the business domain
defined, thelong-term strategy and the strategy
for the year ahead are revised every half a year
and budgetting is done accordingly.

Within the strategic priorities set during this
strategic planning, business requests and ideas
are prioritized according to the business value
they promise to deliver.

In this sub-chapter, next to looking at business
strategy and strategic fit theoretically, the
‘strategy translation’ process - from higher
level goals to what is set out to be built - will
be described in order to understand current
‘gates’ and limitations in the process prior to
actual development.

The main source of information is an in-
depth interview about this topic with a
product manager (P3), complemented with
observations and the interviews doneregarding
the boundaries to problem exploration (see
chapter 4).

3.4.1 Business strategy and strategic fit

Chandler (1962) defines strategy as “the
determination of the basic long-term goals of
an organization, and the adoption of courses of
action and the allocation of resources necessary
for carrying out these goals” (Chandler, 1962,
p.13). A strategy is essential for organizations
to adapt to changes in the environment, create
and maintain competitive advantages, and to
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increase chances in terms of growth and/or
survival (Pfeffer & Salancik, 1978; Venkatraman
& Prescott, 1990). It is found to influence firm
performance (Burton, Lauridsen & Obel, 2004),
and strategic misalignment or misfit negatively
impacts the return on assets (Burton, Lauridsen
& Obel, 2002). Strategic planning is done to
align the organization with its environment, and
includes the allocation of resources to support
the alignment (e.g. see Mullins & Walker, 2009,
on strategic fit). Strategic alignment or fit is
described as ‘matching organizational resources
with the corresponding environmental context’
(Ginsberg & Venkatraman, 1985, p.421). As the
environmental context is rapidly and constantly
changing, the ability to adapt and find strategic
fit is ever so relevant and important in the
functional and technology departments
nowadays.

Building on the definition of strategic fit as the
relationship between external and internal
factors, Itami (1987) suggests a model that
leads to five elements of strategic fit: customer
fit, competitive fit, technological fit, resource fit
and organizational fit (see fig 17.).

More recently, in their insights paper, global
design and consultancy company Frog Design
puts business and strategic fit in the context of
product design and related success or failure
in a ‘Problem-Solution Fit’” model, which fit the
challenge faced in the context of this research
concerning the solution-oriented instead
of problem-oriented (see §3.3) approach to
requests well (Klamann & Shah, 2020). This

Customer fit
(meeting needs of customers,
adjusting to changes in their
needs and desires)

Organizational fit
(aligning strategy and culture,
providing focus, encouraging

employees to work towards
continuous improvement)

Resource fit
(accumulating, allocating and
using resources effectively and
efficiently)

Fig.17: Elements of strategic fit (Itami, 1987)

modelincludes problem-, solution-and business
objectives (see fig. 18).

In either way, the elements of strategic fit lay
the foundation for the strategic orientation
of the company and/or business unit, which
affect the definition of ‘the right thing to build’.
Hence, we could argue that ‘the right thing to
build’ is the thing that integrates the different
elements of strategic fit effectively.

Consumer Reality
rejection rejection

PSF

Business
rejection

Fig. 18: Product-Solution fit (PSF) model by Frog
Design (Frog, 2020)

_________

Competitive fit
(avoiding and protecting

Seo---- - against direct competition)

Technological fit
(applying the right technology
and anticipting changes within
technology)

However, do notice that Moran (2007) argues
that strategic alignment is not a state that can
be achieved, but rather a process to manage
constant change. Aligning elements toward
strategic fit might be repeated several times
throughout a project life cycle. The outcome
of alignment processes can be sets of goals to
focus on to accomplish strategic fit.

3.4.2 Strategy translation within the
organizational unit

The company is reliant on controlled processes
and resource flows linked to the organizational
structure. An overview of the steps of business
strategy translation that take place before
development is started - from higher level
strategy to initiatives that end up on the
backlogs of the teams - is provided below.

Long-term company level
There is a long-term strategic plan which
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includes strategic priorities and the vision for
the company. This planis made by the leadership
team (and other internal and external parties)
and is revised every half year approximately.
Corresponding decisions are also made at
leadership team level.

While it would be interesting to investigate
what user-centered design means or could
mean for this level of strategic planning, this
strategic level is out of scope for this thesis.

Functional level
Next to the long-term plan, there is an Annual
Operating Plan, which includes the higher level
strategic priorities that will be focused on in
that year. This is where product management
gets involved, as business and technology
counterparts need to figure out what to focus
on high level to support the functions’ strategy.
“An example could be that we want toimprove
the demand for our x tool by 5 percent in the
coming years, then one of the tasks would
be how would we move from where we are
today and improve our focus by 1% more, what
should we invest in?” (P3)
The answer could be to take a certain tool to
another area of the business as well, defined
on a high level, not in detail about what that
would mean in terms of specific features or
user needs. Mapping will be done to find out
what value is expected in terms of revenue
uplift or cost saving or compliance. Then, like
all the other teams within the company, a
submission of the plan is done to the finance
and leadership teams. These teams will make
the prioritization of the asks and final decisions
on how the budget will be divided.
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If stakeholders or users come with requests, this
is the point where the requests are compared
to the business strategy to see if it fits with the
strategic priorities for the year.

“If a user is asking for a certain feature or
functionality, is that in line with top down?
And if not, we have that conversation to make
sure we’re adding most value, and if so, we’ll
move forward” (P1)

The focus of the priorities is in general solution-
oriented towards a specific tool, instead of
problem-oriented and user-centered, as this
allows for better value predictions.

Higher level vision

and strategic priorities

l

Strategic priorities for the year

e
0000000

Proposed initiatives
Approved (V) [ disapproved (X) by finance and leadership

Vb

Requirement gathering
What to build exactly and how?

Fig. 19: Levels of strategy translation

Initiative level

When budget is assigned to initiatives, the
next question is what in the initiative should
actually be build and how should it be build.
In the example of the x tool above, this would
be the moment in which actual tools, features,
user-needs etc. are defined and requirement
gathering is started. This is the stage in which
the development team gets the request to
develop, implement or scale a certain tool or
feature.

At this point, when a request is placed on the
backlog, a commitment to building the item
is made and generally speaking it is past the
problem exploration and validation phase; the
focus will be on how to build the ‘thing’ in the
right way and agile development starts.

The strategy translation process is visualized in
fig. 19 on the previous page.

3.4.3 Discussion

First of all, it is clear that there is a high
dependency on higher level strategy in this
large enterprise context, especially in terms of
priority assigned to projects and consequent
budgeting. Strategic misalignment negatively
impacts return on assets (Burton, Lauridsen &
Obel, 2002) and therefore performance. The
ability to adapt to the constantly changing
environment and dynamically find strategic fit
is essential.

Strategic fit and Design Thinking

The elements of strategic fit defined by Itami
(1987) do seem to directly fit with the elements
that are integrated through Design Thinking,

Customer fit

DESIRABILITY
(HUMAN)

VIABILITY
(BUSINESS)

FEASIBILITY
(TECHNOLOGY)

Resource fit
Competitive fit
Organizational fit

Fig. 20: Suggested fit IDEO’s innovation Venn

diagram and Itami’s elements of strategic fit

see the original Venn diagram in fig. 1 (§2.1.2),
an overview of Itami’s elements of strategic fit
in fig. 17 (§3.4.1) and the suggested fit in fig. 20.

In this internal enterprise context there is no
need to win customers over in order to not lose
them to competitors and there are significant
limitations to ideation because of the strategy
and software architecture already in place.
However, strategic alignment between the
elements is still relevant and essential to keep
adapting to changes in the environment,
changes in user needs, changes through
technological possibilities and advancements,
etc.

Strategic planning on a functional and initiative
level

Strategic planning is done on different levels,
described in §3.4.2., from which potential roles
of Design Thinking in the process prior to and
throughout Agile Software Development can
be obtained.
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Functional level - On the functional level, the
main focus is often on tools, not on problems
or users. Value is mapped to find out priorities
between the initiatives, but there is little focus
on understand problems (human-centered)
and rapidly exploring initiatives to reject, pivot
or continue with an idea grounded in initial
qualitative and quantitative data. There is no
explorative phase in between the idea/request
and commitment on the backlog, which is a
missed opportunity in terms of cheaply reducing
product risk (e.g. which Spotify seems to utilize
well with their ‘think it’ phase, see §2.4.2).

Moreover, the over-focus on existing options
and decision making next to idea generation
and considering new alternative options, as
found in literature (Boland and Collopy, 2004),
is relevant and present on this level. Limitations
exist concerning what has already been build,
current user-processes that need to be aligned
and higher level strategic choices, that need to
be understood in order to potentially deviate.

Thereisan opportunity for Design Thinking prior
to commitment to building in terms of gaining a
better understanding of the different elements
making up strategic fit and diving into the core
of problems, user and stakeholder needs and
practices in order to question and validate a
stakeholder request prior to commitment to
building.

There is an option to set up a team around
a certain problem, goal or idea or to put
exploration on the backlog with the option to
pivot or reject an assumed direction prior to
commitment to building.
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Initiative level - On the initiative level, there is a
commitment to build, i.e. the task is already on
the backlog at this point and budget is assigned.
The next step is often requirement gathering
to start agile software development, assuming
without further questioning that the solution
proposed is theright thing to build. The problem
andtheusersarenotthoroughlyresearchedand
understood, and alternative options of what
could be possible are not explored, which are
reasons that are in line with literature arguing
for the need for Design Thinking to approach
indeterminate organizational problems (e.g.
Martin, 2009; Lafley & Charan, 2010).

Looking at the Design Thinking literature, and
viewing the problem and solution space as
spaces that should be explored and aligned
iteratively (Lindberg, 2011; Boland & Callopy,
2004), there is an opportunity to consciously
view the proposed solution as an ‘assumption’
of what could be the right thing to build.
This would allow for further exploration
and validation through rapid prototyping,
consideration of alternatives, and thus early
and cheaply pivoting/adapting the concept to
optimize fit.

In this perspective, as strategic alignment
is viewed as a dynamic rather than a static
process (Moran, 2007), Design Thinking could
complement the agile software development
process in iteratively working towards strategic

fit and managing constant change.

There is an opportunity for further exploration
in order to optimize the solution-fit user-centric
and iteratively, and concequently to build and
communicate accordingly to improve user-
experience, -satisfaction and —adoption.

3.5 Chapter conclusions

In this chapter the context of the Operations Tech
team has been explored. A general understanding
of the team context, main personas, stakeholder
information flows, type of software (enterprise
software mainly for demand and supply planners),
the agile methods employed (Scrum and
Scrumban, influenced by SAFe) and the process
of strategy translation have been developed. The
type of problems the team commonly solves are
analyzed by looking at common development
scenarios in terms of projects and requests.

Within the hierarchical matrix structure, the
team of focus is located on the intersection of
the EMEA geography, the technology domain
and the ‘operations’ functional area. Rigidity of
managerial hierarchy might restrain tasks that
require rapid change or dealing with uncertainty,
such as Design Thinking.

An important validation is that there is, in line
with literature on agile practices, indeed a clear
lack of focus on the problem in the Operations
Tech team. Requests are often already solution-
oriented and higher-level strategy strongly
influences what to build.

Moreover, the ability to adapt and find strategic
fit is ever so important; dynamically as strategic
fit is not a state that can be achieved, but rather
a process to manage constant change. Looking
at strategic planning on a functional and initiative
level, there is an opportunity for Design Thinking
to help teams prior to and after commitment to
building a certain backlog item. In the former

case, Design Thinking can help teams to dive
into the core of the problem, gain a better
understanding of the user and stakeholder needs
and other elements that are part of creating
strategic fit such as technological possibilities,
in order to question and validate a stakeholder
request prior to commitment to building it. In
the latter case, in which commitment to building
is already established, there is an opportunity
for Design Thinking to support (dynamic)
optimization of user-centric solution-fit, and to
build and communicate accordingly to improve
user-experience and stakeholder satisfaction.

The Ansoff matrix was used to create aframework
that enables classification of current and future
projects. However there is one quadrant (user
group penetration) in which Design Thinking
is not relevant, it is difficult to generalize needs
and forms of Design Thinking within the other
quadrants. Therefore, project goals, (user-)
assumptionsandneedsregarding further problem
exploration have to be considered per project.
The matrix has been useful in supporting a shared
understanding of project goals and supporting
the conversation around corresponding needs
concerning problem exploration and Design
Thinking.

To understand why there currently is a lack of
focus on the problem, and how Design Thinking
might help in this context of the Operations Tech
team, the next chapter will focus on pain points
and challenges the team facesin terms of problem
exploration and ‘building the right thing’.



Chapter 4

Boundaries to
Problem Exploration

In this chapter, main insights and conclusions into the current challenges and boundaries of

executing problem exploration and a focus on building the right thing prior to development,

coming from a focus group and interviews conducted with the Operations Tech team, will be

presented. Next to that, literature will be explored to make sense of the findings. The bound-

aries and challenges within the defined context that come out of this chapter, serve as input

for the practical conditions and implications fundamental to support the implementation of

problem exploration initiatives.

4.1 Approach

The goal of this research phase is to better
understand the reasons behind the lack of focus
on the problemin the context of the Operations
Tech team to learn about how Design Thinking
might be able to support current practices.
Therefore, pain points and challenges the
team faces related to problem exploration and
building the right thing are uncovered.

4.1.1 Collecting data
Different methods were used to collect data,
which will be elaborated in this section.

Semi-structured interviews
To explore the context and current situation
concerning problem exploration and related
boundaries, seven semi-structured interviews
were conducted with Operations Tech team-
three interviews

members; with product

managers, three interviews with product
owners, and one with a developer. Throughout
the project, these people were also involved
in validation sessions and/or discussions when
possible.

The semi-structured approach was chosen,
as it allows for both focused and explorative
questions (Rowley, 2012), and encourages a
natural dialogue (Fielding & Thomas, 2001). The
interviews were held in either Dutch or English.
The interviews were between 30 and 60
minutes long and are recorded and immediately
transcribed afterwards. In order to respect
anonymity, the participants will be referred to
as P1-7 in random order. The interview guide
and transcripts can be found in appendix 5 and

12 respectively.
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Presentation/discussion session

Next to the interviews, | attended a
presentation including discussion session held
by a technology product manager outside the
Operations Tech unit, with the topic of solving
the right problem. Gathering notes and quotes,
insights have been turned into statement cards
as well. The presenter is referred to as P8 on
the statement cards. Notes can be found in
appendix 12.

Innovation experts

Next to that, the perspective of two internal
innovation/design experts were taken into
account as well. These conversations have
been less formal and were not recorded. Notes
can be found in appendix 12.

Workshops

A workshop (split into two sessions,
together 1.5h) was done with a group of
product managers, product owners and a
product analysts (7 participants) to reflect
on the innovation design sprint and other
Design Thinking experiences, to reflect on
opportunities for Design Thinking in day to day
ways of working. This workshop allowed for
insights with regards to the attitude towards
Design Thinking and boundaries in turning plans
into action. Statement cards are indicated with
a ‘workshop insight’ note. Notes can be found
in appendix 14.

Documents

Internal documents related to the specific
software tools, the user journey, the operations
functional area and technology contexts and
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documents related to projects such as project
proposals were studied during the project.

Furthermore, observations, informal conver-
sations and analysis of internal documents
supported a general understanding of the
context required to interpret the data.

4.1.2 Analysis procedure
The analysis of the interviews, workshops and
observations was done by performing initial
coding (Birks & Mills, 2015), and clustering
using an ‘on the wall’ approach (Sanders and
Stappers, 2012) (see fig.21).

Affinity mapping was used to cluster the codes,
which allows for organizing the codes into
distinct clusters. Affinity mapping is aninductive
approach used to ‘externalize and meaningfully
cluster observations andinsights fromresearch’
(Martin & Hanington, 2012) and helps to stay
grounded in the data throughout the process.
Insights, requirements, observations etc. are

Fig. 21: Picture during the clustering of statement cards

captured on individual statement cards, after
which the cards are individually interpreted
and underlying significance is considered. In
this way, a story emerges about the people,
their context and the nature of the problem.
The book ‘Universal Methods of Design’
refers to the affinity diagram as ‘the voice of
the customer [user], and a partner in design’
(Martin & Hanington, 2012).

The statement cards all have a colored band
referring to the corresponding participant.
Using the method described by Martin &
Hanington(2012), thestatementcardsrepresent

Mindset

Lack of iterative goal-
oriented mindset
stakeholders

————

Concept of a mock- Business
up misunderstood mindset not
by business iterative

—

|Business doesn't understand the concept of partial progucts' Iterative development not always understond

single observations, insights, concerns etc.
rooted in research data. The blue post-its
describe aspects of the issue ‘boundaries to
problem exploration’ that the statement cards
reveal, the pink post-its describe specific issues
clustering the separate aspects, and finally the
green post-its describe an overarching area of
concern. An example of a cluster can be found
in fig. 22, the full overview of clusters can be
found in appendix 15.

The process started with 249 statement cards,
18 were discarded during the analysis mainly
because of their focus on context-description
instead of the relation to the issues involved.

Solution/tool oriented

instead of

goal/problem oriented

————

BUSINESS parties not gaal-oriented

Quote Pa: "Little [use of pratotyping] in my opinion and |
think that is partly due to misunderstanding,
miscommunication between business and technology and
business that can't see what a partial product is

know how software development works [..] iterative
development is difficult for them to understand”

Business perceives POC as final product if it comes fram

s Users nat open ta look at unfinished product

Quote PG: "Twhen] developers invalved [in prototyping). it
creates the wrong expectation, because when we go on a
DEMO with the business and we shaw them 'Oh, we did a
POC on this report and it could laok like this’, when they
want it they think it's already done and they don't
understand that the code has to evolve”

look at something that was not completely finished. So, we
couldn adjust along the way.”

Quote P6: “they are not in aligned that we are working

Quote P4:“| see 2 lot of peaple In the business who don't together towards a goal, that Is not a tool, or the solution
itself. So yeah that's what 'm seeing right now, at the
moment that. Not having the right mindset, it can put a lot
of staps in the process itsell."

Quote P4: “There you could see that users did not want to Quote P1: “No probably not [problem exploration] | mean
its probably mare like getting requirements”

Salution arientad mindset instead of gaal-facused

TS ——

Quote P7: "something small that | can mention is when we
built the front-end screen that was based on their excel, a
prototype that they provided. And, when we actually
finished building it then they're like ‘h look look here now Quate P6: "and | feel ke we went back 20 years in time
there's anly one line [..] and | said 'it's basically a ‘with this give me everything or we don't go live and it's,
prototype’. And so we can maybe address this [expectation] okay, so these people don't know how to work in iterations”
a little bit better.”

Fig. 22: example of a cluster of the affinity diagram

Quote PE: "The reason i because it's in my excel’ and well
okay well, maybe we can find different ways in our toal to
give you the tools to solve the same problem you're salving

with excel.”
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4.2 Results

In this section the issues found to influence and
limit problem exploration will be discussed.
These are grouped into overarching areas
of concern which will be discussed in the
discussion section (§4.3), but will already be
used for the sake of clarity. An overview of
the areas of concern, specific issues and main
corresponding quotes can be found in appendix

13.

4.2.1 Area of concern: Mindset

The first area of concern includes issues that
can be related to the mindset. An overview of
the related issues can be found in fig 23.

Issue 1: Lack of problem-/goal-oriented mindset
A main challenge observed and reported is
that the start of the process (regardless of
whether a request is coming from a business
stakeholder, user or management, or if the
team sees opportunities themselves) is usually
tool- and solution-oriented, skipping the
problem exploration phase. In most cases the
business comes to the technology team with a
request to build a certain solution, e.g.:
“[...] it was like here is the excel which we
want to have in the form of a tool, and that’s
the way it generally goes [...] we’re past that
phase in which we would look at what the real
problem is and what we’re trying to solve.”
(P5);
“a lot of times the question is to build an app,
it would help to challenge that and to get a
good vision around it to create a solution to
the actual problem” (P4).
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The focus on solutioning is reinforced by
the analytical and solutioning skills from
the developers, who are “keen on building
software” (P1) and have a hard time postponing
their ‘solutioning mode’ (focus group). Also, on
a product owner and product manager level
the focus is often on tools and features:
“We [PO/PMs] constantly get asked if we
can implement this and that feature and
somewhere along the line we potentially lose
focus on what the actual problem was to begin
with” (P8)

Area of concern:
Mindset

delivering the project over solving a problem

change

explore the problem

Issue 5: Lack of validation

Fig.23:. Overview of theissues grouped into the ‘mindset’

area of concern.

Issue 1: Lack of problem-/ goal-oriented mindset

Issue 2: Requests are taken as a given; focus on

Issue 3: Lack of growth mindset, resistance to

Issue 4: Lack of knowledge and guidelines to

Next to the mindset of the team, the solution-
focused mindset of other stakeholders
collaborating in the development process limits
the space for problem exploration and user
orientation prior to solutioning and developing
as well. The business stakeholders “are not
aligned that we are working together towards a
goal, that is not a tool or the solution itself. That
is what | am seeing at the moment, not having
the right mindset, which can put a lot of stops in
the process itself.” (P6).
“l tend to say trust the process for almost
everything that | see that sometimes we miss
the pre-work which is educating the people in
the mindset they need to have” (P6)

Strengthening the solution-focused mindset
might be the lack of an iterative mindset
needed to iteratively learn about the problem
and solution space in the problem exploration
phase (and thereafter in agile development):
“[business stakeholders don’t understand]
the incremental way of working. It is [normal
for] business [people] to have ambitions, but
have smaller milestones and check how things
are going instead of going for the end-result”
(P6);
“l see a lot of business people who don’t
understand how software development works
[..] it’s iterative development that is hard for
them to understand” (P4).

Issue 2: Requests are taken as a given; focus on
delivering the project over solving a problem

Next to being solution-focused, there is also
a high focus (and pressure, see issue 7) on
delivering a project. Hence, requests are taken

as a given and are not questioned.
“l see that there is a lot of focus, and |
indicated that last time with the post-its as
well, not on thinking about the problem and if
that is the problem we should actually solve in
the first place, but more like ‘okay there is an
assignment that has to be executed” (P4)
The lack of questioning and the importance of
addressing this was also concluded in the focus
group:
“We need to challenge them [stakeholders].
Get behind why they want something and
understand the underlying problem.”

Towards stakeholders, the focus immediately
goes to getting requirements (P1) with a
technical lens. Though, the lack of questioning
problems also happens on a team level:
“We have quite a few seniors in the team and
generally if they make a statement the rest
agrees.” (P7).
As requests might not always address the right
problem, consequences of not questioning
and validating a request were experienced in
practice:
“[..] then in the end users are not happy or
you’re not solving any problem, you just check
a box that the project is delivered.” (P6)

Issue 3: Lack of growth mindset, resistance to
change

Limiting change within the company is a lack
of a growth mindset, which is observed in the
ongoing agile transformation and required
for Design Thinking, as the mindset of a
design thinker includes characteristics such as
openness to risk-taking, embracing failure and
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a comfort with ambiguity (see §2.1.4).
“[People] don’t have a growth mindset yet,
more a fixed mindset [...] that people dare
to experiment and to make mistakes, and
to learn from that, that you can say to your
manager ‘we spend a week on this and it did
not work, shit happens, let’s continue to the
next thing’.” (P5);

“We’re often solving within existing frames/
boundaries [..] people don’t dare to look
outside the box [...] that is what | miss a bit”

(P5).

This resistance to change might also be linked

to a lack of awareness, or routine rigidity:
“We have been doing these things for so long,
and we think we are right [...] but we should
be asking why are you doing it like that.
[...] Having done it for a while, I will just use
whatever I’'ve learned in the past, but that
might not necessarily be the best way to do
this.” (P7)

Issue 4: Lack of knowledge and guidelines to
explore the problem
Moreover, focusing on the problem is currently
not present in the structure of projects and
there is no time or capacity dedicated to the
problem deepdive (focus group). It is up to
the teams and collaborators if they want to
take the step of problem exploration and
validation prior to development. Therefore, it is
dependent on the skills and motivation within a
team if the problem validation phase will take
place after a request:

“if a certain engineer is good at it then

[problem validation] will happen and if people
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have less experience with it then it will not
happen” (Ps5);

“we probably like | said don’t have that
[problem-]validation loop in place, it’s more
like ‘okay, this is what we’re going to do’” (P1).

This is recognized to open up opportunities for

Design Thinking:
“I think it’s in the structure. Design Thinking
could give guidelines we can hold on to in the
process. So if we would get a request from
business [...] we could say ‘okay looking at
the Design Thinking process, this is the phase
in which we need to understand the problem
very well’, going consciously to that step,
consciously investigating the problem before
going into a solution direction.” (P5)

Issue 5: Lack of validation
A small but interesting insight that relates to
reinforcement of the mindset is the lack of
validation. In terms of ‘building the right thing’
hypotheses need to be tested to see if and how
things change and to learn from that (ideally
already early on in the process, see the case
study about Spotify §2.4.2), e.g. to find out if
the tool or feature actually makes the forecast
more accurate as was intended or if the
intended revenue uplift was reached. However,
measuring and assigning certain gains or
losses to specific causes (e.g. tools) might be
difficult and ambiguous, currently it is often not
measured at all (focus group). Not validating if
the right thing is built does not encourage focus
on this goal from the start of the process.

“| see us adding value so that makes me think

that we’re getting it right, but. Again, like |

don’t have any points of validation to say like
‘Yes, we are’, or like ‘no we’re just getting
lucky’ or ‘actually you know we’re delivering
stuff but it’s not solving the problem’” (P1)

4.2.2 Area of concern: Organizational
Structure and Strategy

There are also factors related to the
organizational structure and processes that
influence the room for exploration activities.
An overview of the related issues can be found
in fig. 24.

Issue 6: Lack of space for problem exploration
because of the organizational structure

However the teams are following agile ways of
working, they are still part of a large company

AN

¢5

Area of concern:
Organizational structures

Issue 6: Lack of space problem exploration
because of organizational structure

Issue 7: Lack of space problem exploration

because of time-pressure

Issue 8: Role of technology; technology not

included on problem level

Fig. 24 Overview of the issues grouped into the

‘organizational structures’ area of concern.

that is bound to its existing structures that
concern more heavyweight practices (see
§2.2.2) that arguably do not work well with
Agile Software Development.
“It [change] is very difficult with such a large
organization in which there is a large middle-
management layer that is sticking to old
structures.” (P5), and
“we’re a big company and the way we’re
structured, also with budgeting on specific
initiatives and all lines in which reporting
about it is necessary. [... ] in terms of company
culture [structure] that doesn’t work that will
within software development” (P4)

Existing structures around budgeting for
submitted project proposals conflict with cases
in which value is coming from exploration
activities, as this value might not be known
or determinable up front and a part of the
experiments might even provide no return
on investment at all. Resources are generally
provided to solution-based initiatives, meaning
that teams have to come up with solutions
in order to get the capacity to spend time on
that proposal. If a proposal gets a budget
assigned, it ends up on the backlog of the
teams and “If it’s on the backlog, it might be
too late to start problem exploration, because
at that point it’s already prioritized” (focus
group) Thus, structurally no resources are
assigned to problem exploration and the step
of researching the problem and validating if
that solution is indeed the right thing to build
is skipped.
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Issue 7: Lack of space problem exploration
because of time-pressure
Even if there is the intention to implement a
problem exploration phase or to start using
more Design Thinking, high workloads, time
pressure and strict deadlines make it difficult to
prioritize exploration of problems:
“You take little time to think, are running
from meeting to meeting, but nobody plans
some time to calmly think about how to best
approach something.” (P5)
“People often think that there could be more
room to think about the problems themselves.
But there is often no space to think about
problems because of the task to be completed
that lies in front of you” (P4).
This results in a focus on just checking boxes to
finish tasks as soon as possible instead of taking
a step back to consider the underlying problem.
(seeissue 2)

Highly related to and influencing this focus
on efficiently checking the boxes is the way
employeesare(consciouslyandsubconsciously)
rewarded; there is a focus on Key Performance
Indicators (KPIs) related to velocity, efficiency,
eliminating all ‘overhead’, stimulating to skip
any seemingly unnecessary tasks.
“It’s difficult to get it prioritized because it is
all about short-term focus on what we need
to deliver this quarter or next sprint. And if
it is not directly contributing to this, it will be
difficult to get priority for it.” (P5)

Issue 8: Role of technology; technology not
included on problem level
Technology teams are generally mainly or
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solely involved in the solution phase, showing

a sequential relationship between the business

side and technology side:
“In most cases they [business stakeholders]
are already pretty far with a solution when
they cometous. [...] like ‘this is what we need’
and then we’re past the stadium in which we
look at what the actual problem is that we are
trying to solve. So there should be a balance
and | think that would be pretty difficult to
find.” (Ps)
“Business needs to include us at a point when
their ideas are less mature, so we can help in
the process of understanding the problem and
solutioning” (focus group).

Not involving technology early on in the
process significantly limits the room for
problem exploration. Ideally “understanding
the problem is a conversation, a partnership
between tech and the business. Exploration is
something that needs to happen handin hand.”
(focus group)

4.2.3 Area of concern: Clear shared vision
Athirdmainconcernthatwasfoundisnothaving
a clear and aligned goal or vision as a boundary
to exploring what the right thing is to build. As
the problem deep dive extends beyond a team-
activity, the vision is an important element of it
(workshop insight). An overview of the related
issues can be found in figure 25.

Issue 9: Need to understand higher level vision
on team level; vision translation gap

There is a need to have an understanding of the
higher-level vision on a lower-level for the team

Area of concern:
Clear shared vision

Issue 9: Need to understand higher level

vision on team level; vision translation gap

Issue 10: Need for higher-level overview

within the Operations Tech team

Issue 11: Need for team alignment

Fig. 25: Overview of the issues grouped into the

‘organizational structures’ area of concern.

and users to understand why a certain problem
needs to be solved, why a certain solution is
proposed, and ultimately what the right thing is
to build from a business perspective.
“If that [vision] is clear you can decide how
to support business in the best way as a tech
organization [..] and empower people to move
towards that vision. And that vision or how to
deal with that is what | miss” (P5);
“[no overview] about what are the large
problems that we want to solve and then
looking at what we could do instead of ‘oh we
could implement this, maybe it helps’. | would
rather do that based on a vision” (P4).

The problem does not seem to be a lack of a
higher-level vision, but there seems to be a gap
in translating that vision to the tech-teams and

users, to make sense of what is on the backlog.
“[...] there is a higher level vision from [the
operations functional area], where we want
to go. But it’s such a high level that it is not
tangible for an average planner or tech-team.
So a translation has to happen somewhere.”
(P5);
“You have the higher level vision and strategy
[...] and you have what eventually lands on
our backlog. And how those match is not a
structured and transparent process.” (P5).

Issue 10: Need for higher-level overview within

the Operations Tech team

A lack of investigation of certain business areas

results in a lack of overview needed to find

out what would make the most impact to the

business and users, i.e. the right thing to build.
“Apparently there are gaps, how can we
make sure that we have an overview of
[the operations functional area] as a whole
instead of mainly focusing on the old demand
planning. [...] the different [planning]
business functions and if we support them or
if there are gaps; such analyses are not there
or too little” (P5);
“There are so many more processes within
the business that could be better supported
with technology, but they don’t get visibility
or attention to be investigated in the way we
are organized at the moment.” (P5) .

Issue 11: Need for team alignment

In order to align squads within the Operations
Tech team, there is a need to look more
broadly at a shared vision and overarching
priorities “instead of team priorities, because
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they don’t make sense.” (P4). Because of high
dependencies, this alignment is important:
“Because we have some dependencies
between the teams, we need to be really clear
on what it is that would add the most value to
the business” (P1);
“we are reliant on another team and there’s
not always visibility on it” (P7);
“‘we need the other team, which is why we
have to align with that team so that they can
reserve capacity at the right point in time.”

(P5)

At the moment team-priorities are not aligned
at times and squads work rather siloed instead

4.3 Discussion

The issues found can be grouped into three
main areas of concern: mindset, organizational
structure and a clear shared vision. In this
section, these three areas will be discussed,
compared to literature and previous insights of
chapter 2 and 3.

4.3.1 Mindset

Findings indicate that the solution-oriented
mindset of technology teams, users and other
stakeholders form a boundary to problem
exploration. Both tech-teams and stakeholders
could use guidance in getting to the goal-
oriented perspective, as this way of thinking
does not come natural to them. Adding this
mindset and potentially design skills to the
team could support the collaboration and
problem exploration phase. Adding these skills
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of goal- and human-centered:

“[...] so what | said now is ‘let’s stop looking
at it as a front- or a back-end, let’s look at
who is our client and how can we solve this
together’” (P4)

“that information [about the user] kind of
sits within each of the teams and each of the
applications that we’re building, you know so
is that something that we need to bring to a
higher level.” (P1)

Alignment is difficult because “teams have
different cultures and you know, we have one
team working in Scrumban the others working in
scrum” (P1).

to the collaboration through a UXresearcher or
designer does not guarantee a shared mindset
within a development team or collaboration,
Design Thinking can support the right mindset
meta-disciplinary (Lindberg et al., 2011) (see

§2.3.1).

The lack of mindset is a common bottleneck
(Dunne, 2018), but argued to be the most
crucial aspect of the design thinking approach
(see side box in §2.1.4).

In §2.1.4 Design Thinking was presented from
three perspectives: mindset, process and
toolbox, and a framework was presented
combining these three perspectives. The
area of concern ‘mindset’ directly links to
the core of this framework. A fixed mindset

of stakeholders and routine rigidity of the
engineers - being stuck in existing behaviors -
seem to be limiting factors concerning mindset.
The lack of a growth mindset can be linked to
the design thinker characteristics: openness
to risk-taking, comfortability with ambiguity,
embracing failure and optimism to change. The
lack of an iterative mindset can be linked to the
dynamic characteristic and reflectiveness.

Next to that, the solution-oriented mindset at
the core of current process and collaboration
within the Operations Tech team influences the
perspective of Design Thinking as a process.
Instead of starting with a problem, asis assumed
in Design Thinking models (see §2.1.3and §2.1.4),
the starting point is a solution. In order for the
Design Thinking process to make sense, there
is a need to reframe the proposed solution
to the core of the problem. This will allow for
evaluation of the solution (and alternatives)
to conclude ‘the right thing to build’ and to
optimize for example problem-solution fit and
user-fit (see §3.4.1 for elements of strategic fit).
Without this initial reframing, questioning the
proposed solution, the Design Thinking process
does not make sense.

As there is currently no structure in place,
Design Thinking could provide guidelines to
create awareness and allow for conscious
considerationofthe problembefore committing
to a solution direction.

4.3.2 Organizational structures
Established processes predominantly focus on
efficiency and short-term gains (exploitation),

which conflicts with the focus on exploration
and experimentation needed for problem
exploration, which are central to Design
Thinking (Carlgren, Rauth & Elmquist, 2016).
Lack of room for problem exploration related
to the organizational structure is in line with
findings in literature. Encouraging deviations
from the initial problem brief (or in this case
solution proposal) and the iterative way of
working, conflict with the logic and efficiency of
linear mainstream processes. In the culture and
structure of large organizations, such a focus
on experimentation and iterations, is based
on a different logic (Lester & Piore, 2004) and
corporate culture (Dunne & Martin, 2006) than
the traditional one, and easily conflicts with
the non-adaptive established organizational
processes (Walters, 2011).

The boundary of a focus on over-exploitation
in current structures and KPI’s, meaning
predominantly focusing on efficiency and
short-term gains, is a well-known challenge in
innovation literature (e.g. March, 1991; Tushman
& O’Reilly, 1996). Balancing exploitation
and exploration is called ‘organizational
ambidexterity’ and is found to be necessary
to adapt to changing environments (O’Reilly
& Tushman, 2008). However an emphasis on
exploitation is effective in the short term, it
is argued and proven to be destructive to a
company in the long run (March, 1991). Having
organizational structures and routines in place
that allow for a focus on exploration makes a
firm more likely to be innovative (Miller and
Friesen, 1982).
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In order to support exploration, there is a
need to consider different KPIs and possibly
budgeting streams in order to release the
pressure on efficiency and short-term return
on investment, e.g. possibly through structural
ambidexterity (O’Reilly & Tushman , 2011).

Next to that, findings indicate a need to
reconsider the role of technology teams in
the front-end of the software development
process. Currently, technology teams are
included in a sequential manner instead of
as a team or collaboration with the business
side; they get a request to build a solution and
start acquiring requirements skipping the step
of problem exploration (i.e. understanding
the user, the purpose behind the request, the
fit with the bigger picture etc.). In this way
skipping the question if the solution proposed
should be built at all and/or if there are better
solutions to address the core of the problem.
However the current way of working might
be the most efficient way to ‘tick the box’ of
delivering a project, in order to thoroughly
understand what should be built it is essential
to dive into the problem space and understand
the goal. And thus, it is suggested to involve
technology teams earlier on in the process to
explore the problem thoroughly together.

In this way, technology teams can support
the business regarding knowledge about
technological possibilities, the user-perspective
and a focus on aligning the goal of the
project with these elements. Moreover, the
technology teams are able to build prototypes
to — in collaboration with the business - learn
iteratively and (in case of rapid prototypes)
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cheaply about the problem at hand prior to
starting development. In order for technology
teams to work goal-oriented, and to leverage
the technology-perspective in problem- and
solution-exploration, it is key that they are
involved earlier in the process.

4.3.3 Clear shared vision

Looking at the Design Thinking philosophy
(chapter 2), building the right thing means
integrating and aligning the business,
technology and user perspective. In chapter
3 it was found that, in the context of the
Operations Tech team, the business perspective
is highly influential in deciding what to build. In
this chapter, findings indicate the importance
of a clear and shared business vision, which
is recognized by researchers as well, e.g.
Briner et al. (1996) state that “the most
significant success factors for project teams
is that they have a common and shared idea
of what difference they are trying to make as
a result of the project” (Briner et al., 1996, p.
89). In exploring the boundaries to problem
exploration, it is found that a clear (shared)
understanding of the vision is however lacking.
It is suggested that this is not due to a lack of
vision but rather due to a gap in higher-level
vision translation.

Tobeabletosetupapreferred project outcome,
or goal, with various project stakeholders,
the reasons-for-being need to be defined by
leadership so that it is well understood by
those who are of influence to the successful
execution of the project (Norrie & Walker,
2004). As the current focus on technology and

economic value in translation of the higher-
level strategy might result in losing the sense
of purpose initially intended. Therefore, it is
recommended to consciously link the phases
of strategy translation to the human-centered
purpose intended, to allow for alignment
around bringing value to people. The role
organizational leaders play in setting up the
vision is recognized by researchers (Norrie &
Walker, 2004).

Recognizing the dilemma of a lack of a clear
vision, Baccarini (1999) and Davis (1995) set
up the Logical Framework Method (LFM)

to define project success. The framework
clearly distinguishes two components: project
management success, which focuses on the
process in terms of costs, time and quality, and
product success, which focuses on ‘the effects
of the project’s final product’ (Baccarini, 1999).
Therefore, regardless of whether a clear vision
is communicated top-down, it is suggested that
a clear understanding of the effects of the final
products are established. This fits with the need
to reframe the solution to a goal in order to be
able to evaluate and diverge from a proposed
solution (see §4.2.1)
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Chapter 5

Conceptual Model

From insights to a conceptual model

In this chapter, insights from the literature review towards problem exploration (i.e. Design

Thinking, user-centered design) in Agile Software Development, and insights into the context,

boundaries and opportunities come together in a conceptual model. The model represents

and highlights the needs and goals for problem exploration (based on the Design Thinking

framework) in the context of focus. The framework will be translated into a usable artifact after-

wards; its structure will be explained in this chapter. First, building blocks of the framework will

be explained to create an understanding of the elements. The framework is built in an iterative

manner, different representations used in conversations.

5.1 Purpose of the model

The aim of this conceptual model is to capture
and represent the key opportunity areas for
Design Thinking to support agile software
development in the context of this research in
a comprehensive way. By conceptualizing the
vision, the model can be used to (contextually)
guide the implementation of elements of
Design Thinking in a way that focuses on main
bottlenecks and absences.

The conceptual model will be further used in
this research to derive the design goal, product
principles and product requirements, through
which it will be translated into a usable artifact
to support users to put the conceptual model
into practice. Thereby allowing users to directly
work on the identified opportunity areas.




5.2 Building blocks

In this section, an overview of the building
blocks used to develop a model representing
therole of Design Thinking the explored context
is presented. The building blocks come from
conclusions of chapter 2, 3 and 4. Formation

Proposed

Solution

Proposed solution Vision
The starting pointis a
proposed solution

Proposed
Solution

Understand the vision
and strategy behind the
proposal
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of the building blocks and subsequent model
(which is presented in the next section) has
been an iterative process of analysis, ideation
and discussion (see §5.5 and appendix 7).

Proposed
Solution

3 Human-centered |B
Problem

Reframe solution to
core problem
Explore the root of the
problem behind the
solution proposal

& Strategy

@ Human-centered
Problem

Requests are  generally
solution-oriented (§4.3.1). The
solution-oriented mindset
forms a boundary to problem

exploration (§4.3.1).
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A clear vision is key to
align around the (human-
centered) reason-for-being of
the project (§4.3.3). Project
goals, user assumptions
and needs regarding further
problem exploration need
to be considered per project

(chapter 3)

Reframing is essential to be
able to evaluate the solution
(and alternatives), to conclude
‘the right thing to build’ and to
optimize strategic fit (§4.3.1). This
frame needs to be user-centered
(§2.1; case studies §2.4). There is
need for guidance and awareness
in reframing towards a problem-/

goal-oriented perspective.

Proposed
Solution

Consider

Evaluate strategic fit
Evaluate strategic fit by
considering:

1) problem-user fit
2) problem-solution fit
3) solution-user fit

§3.4.1 shows the importance
of strategic fit. There is an
opportunity for Design Thinking
to support establishment and
(dynamic) optimization of strategic
alignment (chapter 3; Lindberg et

al., 2011). See also ‘design decision’

§5.3.1)

Proposed

Alternatives Solution

2) Diverge

3l Human-centered B
Problem

Consider alternatives
Diverge to consider alternatives to
the initially proposed solution.
Ideate, prototype and test to learn
about the strategic fit.
Consider reframing the initial
solution proposal.

Divergent thinking is at the core
of Design Thinking (chapter 2).
By exploring and considering
alternatives, the solution (and

strategic fit) can be optimized.
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5.3 The conceptual model

The conceptual model (fig. 26) is a
representation of the proposed problem
exploration phase in between getting a
request and starting software development.
It is a simplified model of reality that helps to
understand and consider elements to dive
into after receiving a request/idea and prior to
software development.

The model aims to support teams (product
managers, owners, engineers and their
stakeholders) in working problem oriented,
and considering alignment and alternatives
- facilitating the step of questioning initial
requests and ideas.

Chapter 5 | Conceptual Model

Next to that, it aids in creating awareness
of the need and opportunity to explore the
problem space prior to starting development.
This foundation can be used to examine and
advocate for problem exploration steps in
discussion with stakeholders.

5.3.1 Design decisions

Taking the business and strategic fit models
(§3.4.1) and Design Thinking (chapter 2 and
§3.4.3) together, as well as the required focus
on problem, user, and strategy and vision (see
§3.4, §3.5 and §4.2), the strategic fit represented

Solution-oriented

stakeholder request

Consider

Alternatives

2) Diverge

Human-centered
Problem

.

Proposed
Solution

Fig 26. Conceptual model
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in this conceptual model includes the problem,
solution, user, and strategy and vision.
Intheory the strategic fitmodel canbe extended
to further detail for example technology
and organizational resource focus, however
as those areas get sufficient attention, the
choice is made to focus on key elements that
require attention in the problem exploration
phase in the context of this research.

‘Considering alternatives’ is presented in a
different color as the other three elements

5.4 Fit with Agile

First of all, the model focuses on gaps present
in agile methodologies, specifically concerning
explicit focus on the core of the problem behind
the solution developed. Next to that, the model
can be followed to run through the elements
prior to and/or throughout agile software
development projects. The former is in line
with the design up-from approach suggested
by Lindberg et al. (2011) to limit risk of conflict
with existing processes and structures. In this
case, users are encouraged to run through the
model (and i.e. reframe towards the core of
the problem, build and validate alignment, and
diverge to consider alternatives) to consider
the underlying problem and consequently
to evaluate the proposed solution prior to
continuing to actual development.

In the latter option (visualized in fig. 27),
considering the model throughout agile
software development, the model is viewed in
an agile way as one can use it to reflect on the

can be seen as a separate model representing
strategic alignment.

The ‘vision & strategy’ element is presented
as a circle surrounding the problem, as the
problem to be tackled should contribute to the
set vision and strategy. As written in chapter 3.4
the problem solved needs to create significant
business value and meet current business
priorities in order to be considered.

Continue development

Agile
Software
Development
Cycles

»
>

Proposed

<<
<

Solution

Inspect & Adapt
(dynamic alignment)

Fig 27. Fit of the conceptual model throughout agile

software development cycles

elements - ‘inspect & adapt’ - any time. This can
be done systematically during retrospectives,
to stay grounded towards the goal of solving a
user-centered problem and to keep optimizing
alignment dynamically with more insights
coming from agile learning cycles. It can also
be done when changes happen in one or more
elements of the model, e.g. organizational
changes impacting user goals and journeys
or impacting vision and strategy, to reflect
on what the changes mean for the proposed
solution and alignment between the different
elements.
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5.5 Iterations and validation

The process of getting to this conceptual

model has been a journey of simplification. An

overview of the two main iterations preceding

the final version can be found in appendix 7. An

elaboration of a version that captured the same

core principles, but in a less comprehensive

way, that highly influenced the final model

can be found in appendix 16. Feedback was

acquired during coaching sessions by design

professionals, an internal UX design expert (see

notes in appendix 12) and during conversations
with members of the Operations Tech team.

Notes of the key insights are presented in

appendix 7.

Alignment model

Prototype

Solution

Diversification

Product
development

User-group
development

User-group
penetration

\

Solution-
oriented

Rapid User

Revise perspective

Explore the
solution
space

Fig. 28: Main iteration preceding the final conceptual
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Main points of feedback:

- Try to reduce complexity

- “You are noticing all the problems that there
are today”

- It is confusing how Agile is treated

- It is unclear where to start; consider adding
numbers

- Mentioning the goal of alignment makes it
more clear

Key choices made comparing the iteration
presented in fig. 28 to the final model:

- The diamond including the different scenarios
(product maturity levels), see §3.2.3, was
removed as the different scenarios did not
seem to impact the structure of the elements
in a consistent manner (i.e. a project in which a
new feature is developed has to align the same
elementsasaprojectinwhichaproductisscaled
tonewusers). Furtherresearchintothediamond
and product maturity levels is recommended to
find out if there are generalizable needs related
to specific quadrants that could guide the user
at the start of a project.

- Wording (e.g. of ‘solution oriented frame’)
was changed after different conversations to
optimize understanding.

- Core principles were derived, letting go of
the circle representing Design Thinking more
completely to focus on the key elements fitting
the context of research.
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Chapter 6

Concept Design

Turning the Conceptual Model into a ‘Problem Deep Dive Canvas’ prototype

In this chapter, the conceptual model will be translated into a usable artifact: a ‘Problem
Deep Dive Canvas’. First, the reframed problem statement and subsequent design goal will
be stated, followed by design requirements and product principles based on the conceptual
model. Next, a prototype of the canvas will be presented and validated through six valida-
tion sessions in which the canvas was applied within the Operations Tech team to actual
current requests. Concluding, a final iteration of the product will be presented, taking the

gathered feedback into account.
6.1 Design focus

In this section, findings of the theoretical
analysis and analysis of the internal context
and boundaries to problem exploration are
integrated towards a design focus; a problem
statement, design goaland designrequirements
will be presented.

6.1.1 Problem statement
Bases and the

model, the reframed problem

on previous conclusions
conceptual

statement is formulated as follows:

“Agile practitioners within the Operations
Tech team lack the focus and structure to
approach solution-oriented requests in a
problem-oriented and human-centered
way, blocking effective evaluatuation
of strategic fit and consideration of
alternatives that might better align.”

6.1.2 Design goal
Following the main building-blocks (see §5.2),

the focus of the design will be on 1) reframing
and 2) user-centered exploration of the core
of the problem, to subsequently allow for 3)
divergent thinking and evaluation, validation
and/or optimization of strategic alignment
between the problem, user and solution.

The design goal is formulated as follows:




6.1.3 Target group

The main target group envisioned to use
and initiate using the canvas consists of
product owners and product managers in
collaboration with business stakeholders and
the development teams (and potentially other
parties with whom they share dependencies).
The role of product managers and product
owners include understanding users needs and
the problem (though, as mentioned before,
often requirement focused), leading sessions
with stakeholders and the team to understand
and align needs and possibilities, and translating
insights into development requirements and
project decisions (see also personas §3.1.7), a
responsibility to ‘build the right thing’, making
them a good fit to iniate this change. The
openness to experiment with and improve
the problem part of the development process
and the interest in this topic can be concluded
from the interviews and other conversations
throughout this research project.

6.1.4 Product principles

The principles directly follow the conceptual
model (see §5.2 for more information about the
building blocks of the model) and are stated as
follows:

Principle 1: Think human-centered and
problem-oriented at the core

‘ Principle 2: Dynamically work towards

(optimizing) strategic fit

O Principle 3: Continuously learn through
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Principles are meant as guidelines for the user
to hold the right mindset during the process,
and as the aim of the product is to support
this mindset, the solution will include those
principles.

The key focus will be on the first principle
‘Think human-centered and problem-oriented
at the core’, as this principle is regarded to be
a critical requirement to be able to effectively
align (i.e. an understanding of the core problem
and users are required in order to evaluate
solution fit) and diverge (i.e. an understanding
of the core problem and users are required in
order to ideate effectively in the right direction
to find solutions that better fit for purpose),
respectively the second and third principle.

6.1.5 Design requirements

Based on the research, insights and conceptual
model, the following design requirements are
set-up following the three elements presented
in the Venn-diagram in fig. 1 (see § 2.1.2):
desirability, viability and feasibility.

Feasibility
DR 1.1: The product can be used by a product
manager or product owner in collaboration
with stakeholders and/or software developers,
without external facilitation (e.g. by a designer)
DR 1.2: It is clear when, why and how to use the
product
DR 1.3: The product does not significantly
conflict with current structures, to encourage
engagement
DR 1.4: The product can be used online (as global

stake-holders might be involved and/or a global

pandemic requires working online)

Desirability

DR 2.1: The product encourages engagement;
people are motivated to use the product and
spend time on problem exploration

DR 2.2: The threshold to use the product is low
enough (as time-pressure is usually high and
the Design Thinking experience of the agile
practitioners usually low)

DR 2.3: The product supports shifting from a
solution-oriented to a problem-oriented mindset
DR 2.4: The product is easy to understand and

use

Viability

DR 3.1: The product supports in creating a better
under-standing of a project situation and next
steps for further problem exploration

DR 3.2: The product provokes new thinking
(within a team and/or stakeholder collaboration)
DR 3.3: The product supports evaluation and
optimization of strategic alignment (i.e. better
fit-for-purpose solutions are build)

Note that some requirements can potentially
be placed in another category as well and are
placed in the most fitting category to avoid
overlap, e.g. ease of use and understandability
mightinfluence all categories, and the threshold
to use has a broad influence as well.
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6.2 Initial prototype

6.2.1 The problem deep dive canvas for
solution-focused requests

The product presented as initial prototype
is a canvas that guides the user through the
conceptual model, see §6.2.3. foran explanation
of how the model and canvas link to each other.
This initial prototype will be tested (see §6.3),
after which an iteration is made.

Form

A canvas is chosen as form, as it is assumed to
provide a low-threshold way to touch upon the
productprinciples,and externalizingknowledge
on a canvas assumably allows for (iterative)
alignment around the elements on the canvas,
e.g. problem, user, solution, opportunities.

The canvas comes with a tool guide explaining
why, when and how to use the canvas, see
§6.2.2.

Workflow

Similar to the conceptual model, the starting
point of the canvas is a solution-focused
request. The (core of) the problem behind
the request will be analyzed (causes and
symptoms), and reframing will take place
towards a human-centered problem in the
form of a HowMightWe..?’ statement. The input
comes from questioning the client requesting
the solution about pain points and the vision
and strategy behind the request, and by talking
to users to gain a better understanding of
related goals and pain points. The HMW output
is used to inspire consideration of alternatives.

Chapter 6 | Concept Design

Problem Deep Dive Canvas for Solution-Focused Requests

2. Input

O Human-centered outcome

1. Solution-focused request

We are asked to..

3. Output

|

| Business-focused outcome

|

|

L - - - - - - __
User O
Role /\

Main goal(s)

Pain points
Client O
Role /\

Main goal(s)

Pain points

Problem-deepdive map
(5X WHY)

Ask ‘WHY?’ as often as
possible and counter the
answers with follow-up
‘WHY?-questions

KEY

Causes
(Why is this the case?)

Symptoms
(Why do we need
to solve it?)

Reframe - HowMightWe?

Use the input on the left to

formulate problem-oriented user-

centered HMW-questions

Diverge - Consider alternatives; ideate

Ideate based on the HMW questions
and come up with alternative

(partial) solutions to consider.

Notes - conclusions, questions, assumptions, opportunities

Fig. 29: Problem Deep Dive Canvas prototype. The

final version of the canvas can be found in §7.1 and

appendix 10.
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The output of the canvas

- Eventually, the outcome of the canvas is an
alternative assumably better fitting solution
based on the core of the problem uncovered.
The alternative solution can be tested (e.g.
through rapid prototyping) as a next step.

- In the process, partial problems might arise,
which can be ideated on as well; solutions to
partial problems can possibly be integrated in
the (new) solution proposed.

- Especially in initial iterations, the outcome of
the canvas might not yet be a potential better
fitting solution. In those cases, the canvas
provides an overview of knowledge gaps to fill
in and assumptions to test; information that
needs to be gathered to iterate on the canvas.
- Note that it is also possible to conclude after
filling in the canvas and considering alternatives,
that the initially proposed solution is indeed the
way to go. In this case, the canvas provides an
overview of the data grounding this decision.

Low-threshold use of the canvas

The canvas is envisioned to be used in
collaborationwith developersandstakeholders,
to critically reflect on the elements, fill in
knowledge gaps and to (dynamically) align the
elements as a team, making sure that everyone
is on the same page.

To allow for low threshold experimentation
and familiarization of the canvas, product
managers and product owners are encouraged
to fill in the canvas alone or with someone
else involved when a requirement comes in
to kick-start problem-oriented thinking and
to critically reflect on the problem behind the
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request. As a next step, the canvas can be used
to communicate insights, integrate different
perspectives and facilitate discussion and
alignment within a broader audience.

6.2.2 Problem Deep Dive Tool Guide

The tool guide answers the why, when, how
and what of problem deep dive canvas and
accompanies the canvas. The tool guide can
be found in fig. 30 and enlarged in appendix
11. An overview of the elements present in the
toolguide is presented below:

What is it?

A problem deep-dive overview canvas to fill in
and iteratively edit with more information and
insights.

Why use it?

- Work problem oriented to be able to evaluate
(proposed) solutions

- Dig to the core of the problem and open up the
solution space - Build better fitting solutions to
problems and user needs

- Train consciousness about problem-
orientation, user- centeredness and the link to
the broader context

When to use it?

The canvas and tool guide are aimed at
situations that are initially solution- focused,
e.g. in case a new tool or feature is requested
or initiated, or an existing tool is to be scaled.
The canvas applies to solutions that have
potential alternatives, which is why it is
generally not relevant for requests related to
bugs, errors and maintenance.

Use cases

You can use the canvas:

- to note (initial) thoughts

- to facilitate discussion

- as a checklist of elements to understand prior
to development

- to iteratively improve (shared) understanding
- throughout a project to evaluate and reflect

- to dynamically align fit after new insights arise
or after changes happen in the environment

How to use it?

Steps to take:

1. Fill in the solution-focused request and initial
reasons behind the request in the problem-
deepdive map area.

2. Fill in the vision, users and client (person
bringing in the request or other stakeholder
besides the end-users) information behind
the request.You get this information from
the stakeholder and users. It’s especially
important to understand and explore the
painpoints of the user and stakeholders.
Make sure the input on the canvas represents
your current knowledge about the topic. If
there are questions or knowledge gaps that
arise, note those down to dive into.

3. Use theinput from step 2 to further elaborate
or improve the problem-deepdive map. Ask
WHY as often as possible and counter the
answer with follow-up WHY- questions (see
the example on the next page). Stop when

The Canvas

Problem Deepdive Canvas

for Solution-Focused Requests

1¢s based on the following princples:

. Think human-centered ond problem-riented af the core
A Ovenialy vk ovads optniang)soich

O Continuously learn and optimize rough deation
and xpuimentofon

How to use it?

Steps to take:

Problem deepdive ca

Example Problem deepdive canvas for solution-focused requests
=

S I I
‘ ‘

(ol OO

i
il

Fig 30. Tool guide booklet




the answers no longer make sense, then
explore another branche or problem.

4. Interesting causes and symptoms (and
potentially other information coming from
theinput) canbereframedinto HowMightWe-
questions. Note your thoughts down while
postponing your judgement. Afterwards,
evaluate if the sticky notes are user-centered
and represent (partial-)problems (i.e. not yet
solutions).

5. Choose interesting HowMightWe-questions
as a starting point for ideation. Write down
as many ideas as possible in a time-block (e.g.
10 minutes).

6.Reflectand evaluatethe canvas.Inthebottom
area you can note down any questions and
assumptions that require further validation
(and experimentation), and any conclusions
and opportunities that arise.

Example
Next to that, the tool guide includes a filled-in
example. The example is inspired by an actual
project, but is changed and simplified —
to take confidentiality into account.

6.2.3 Fit with the conceptual model

,,,,,,,,
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the canvas can be used to not lose sight of the
vision, user-perspectives and the problem that
is to be solved. Next to that, by evaluating the
elements to see if there are any new insights or
changes (e.g. in the vision, the environment of
the user, or problems that arise). The solution
and related communication can potentially be
adapted.

Solution-oriented
stakeholder request

v

Consider Proposed

Alternatives Solution

2) Diverge
Lt ¥ 1) Align

Human-centered P
Problem

LT
. "9

-

Proposed
Solution

As visualized in fig. 31, there is a direct 4

relation between the conceptual
model and the problem-deepdive
canvas.

The canvas allows for dynamic
alignment, as information can be

reconsidered, added, changed etc. —
Also when development is started,

Human-centered Consider
Problem Alternatives

Fig. 31: Direct link of the canvas and the

conceptual model

6.3 Concept validation

To validate the canvas, six sessions were held
with either one or two participants (product
managers, product owners and developers) to
go through a current solution-focused request
case. Validation insights come from observing
the participants during the sessions, and from
feedback from the participants during the
sessions and through a survey sent out after the
session. Five sessions were with team-members
of the operations technology area (the scope
of this graduation project), one session (case 6)
with someone from the marketing technology
area (unprimed to the subject) to get insights
into generalizability.

6.3.1 Working sessions set-up

The goal of the sessions in which the canvas
was tested, was to find out if and how the
design requirements (see §6.1.5) are met, if it
effectively supports the set-out principles (see
§6.1.4) , and how the canvas is perceived and
intuitively used.

Y0 EE@woeaQ @

miro free”  ~:per il i

Problem deepdive canvas for solution-focused requests
2. Input 1. Solution-focused request
O
- g
E | Visic |
T | ; .a”‘ | [ Problem-deepdive map
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B : R : ?
= I [
4 | :‘T L | e
e
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User T
=] gl
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ca X
Client O 5
ERESREZ 600§ feisd ™
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Fig. 32: Screenshot of a working session
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For the participants the goal was to fill in a
first version of the canvas with their current
knowledge about the project, conclude
knowledge gaps and assumptions, and
consequently determine next steps in the
project.

The canvas and the booklet were sent in
advance and participants came in with a certain
solution focused request as a starting point.

The sessions were all done online via Zoom
(online video communication platform) and
in Miro (online whiteboard and collaboration
platform) with the exception of one session in
which the canvas was tested in Adobe Acrobat
(PDF viewer and editor). Each session took 45-
60 minutes.

To keep the threshold to use and get used to
the canvas as low as possible, the canvas was
tested with either one or two participants in
one session. Ideally, someone gets comfortable
with the canvas alone or in collaboration
with someone else prior to facilitating it
within a larger group.

An overview of the sessions, main
session insights related to the cases and
main session insights related to the use
of the canvas are presented below. To
respect confidentiality of the cases and
participants, the cases are simplified and
anonymized. Three canvases filled in can
be found in the appendix 16.
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6.3.2 Case 1: add feature to automate the input of targets (simplified)

Main case insight by using the canvas:

Chapter 6 | Concept Design

Dev

2 A

6.3.3 Case 2: get manual reports from the users to have the required data (simplified)

Main case insight by using the canvas:

A

PO

The targets need to be entered in time by the team lead to unlock the next step for regular users

(bottleneck pain point users), however why the users are blocked and if they can be ‘unblocked’

prior to entering the targets is an open question. If possible, the solution space changes significantly.

Session insights about the canvas:
® The day-to-day team of the participants builds and maintains one product with the same clients

and users. Participants assume that the left side is therefore known and that provides the benefit
of efficiency in meetings in which initiatives are proposed - the focus can be on the 5xWHY.

There is an interest to use it in business refinement meetings, initially possibly scoped down

further to the 5xXWHY exercise: “Our focus can be on the 5 whys and we can do it quite quickly in
business refinement meetings [... ] and ask more questions about the underlying problem instead

In this session, it became especially clear that the canvas could support in raising awareness to

[
of what they think they need.” (Participant A)
@ Thereis uncertainty about when to move on, e.g. when is a HMW question framed correctly?
[
ask questions about current assumptions and limitations.
[

The outcome of this session is surprisingly impactful and usable; it impacts the current trajectory
of the project, and the relevance of the initial request.

Manual reports are not updated anymore because of changes in the organization; we might be able

to get the currently unavailable manual reports we need from users (to enable other users to work
with the output) in a different way (e.g. generating data, sending it through a different channel).

Session insights about the canvas:

The initial broadly formulated solution-oriented request to scale the product to the digital
channel was already ‘validated’; the project passed that stage. In this case, the solution focused
request quadrant was further scoped down after an initial problem deep dive: “If we frame it to
the solution-focused request at this moment is to get manual reports from the users to have the
required data” (Participant C). Scoping down iteratively in this way worked well in this case.

In this case there are two types of users: the end-user of the tool (output) and the user providing
data into the system (input). The pain point we’re addressing in this case is related to the latter.
There is currently no space to consider and address multiple users on the canvas.

The participant missed a space on the canvas to note dependencies. In this case that would be
the vendor and different parallel teams sharing resources and systems. If there are changes in
the backlog they need to be notified. “I would like to add a box for dependencies, upstream and
downstream, in terms of systems, technology, data and resources.” (Participant C)

The outcome of the session provided clarity on current limitations and assumptions that can be

Problem deepdive canvas for solution-focused requests

S tapt © Solution focued request [+ oupat

Frobiem dopdvemap ¥
tsxwner}

i
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Fig.33:Filledin canvas case1(blurred concerning confidentiality;

see appendix 16)
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Participant A: “It’s definitely useful, because
it - especially the 5 why’s - forces you to kind
of dig deeper than you initially did and look at
underlying issues.”

Participant B: “l have the same feeling. It is
helpful for refinement as a team and it opens
up questions we don’t question ourselves for
example, because we see them as part of the
design [of the software product]. This exercise
made it apparent that we can question those
things.”

tested today.

| Problem deepdive canvas for solution-focused requests

Ohverge - Consider 2kematves; Keate

PR

Fig. 34: Filled in canvas case 2 (blurred concerning

confidentiality; see appendix 16)

Participant C: “It is very insightful in understanding
what the current problem is that we have to focus on
now, the assumption we can start testing today. That
makes it very agile, also acknowledging that things
can change.”

Participant C: “The end-user is what we tend to forget,
we focus on technical debt and forget the fact that it
is in the end going to help end-users. The canvas gives
a different perspective focused on delivering value
to the end user and taking that into account in the
decisions we make further down the line.”
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6.3.4 Case 3: turn excel solution into tech-supported solution (simplified) % 6.3.5 Case 4: source data from a central location (simplified) % é%
Main case insight by using the canvas: Main case insight by using the canvas:

Excel is often the starting point of the technology work, a kind of prototype coming from the The participants found out that the canvas is not relevant in either/or technical cases. To dive deeper
business users. However, it limits business users at a certain point and it is prone to error. We might into the problem, iterations of using the canvas will have to include business counterparts in the
be able to advance their ‘prototype’ in the first place (e.g. by making a template in or light version discussion to cover knowledge gaps.

of another tool, or partnering with analytics)

Session insights about the canvas:
Session insights about the canvas: @ Participants tried to map a situation in which two options were already known (‘should we
@ A critical insight is that the formulation of the initial request and the goal/intention with which take solution A or solution B?), which made the solution-focused mindset and intuitive solution-
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one fills in the 5xWHY, significantly impacts the direction of the reframing. Not specifying it
can lead to interesting insights, however when there is a certain underlying goal related to the
project, it is important to get clear about it. E.g. one can dive into:
- why we need a certain solution on a problem and benefit level (e.g. a lack of visibility or
accuracy, saving time and money),
- why we need a certain solution on a functionality level (e.g. having a weekly forecast and
further details), or
- why we are having a certain problem in the first place (e.g. knowledge about a more
advanced tool lacking).
In this case, the initial request was too broadly and vaguely formulated and we broadly dove
into why this problem exists in the first place, however on hindsight the expectation or wish
was to find out more about the functionality level and how it might be achieved in a better way.

A main question this participant mentioned throughout the session is when we consider that
we have an answer and can move on to the next area step.

By diVing intO the core Of the problem, the Problem deepdive canvas for solution-focused requests

& g Sowtenfeasedrepet | >oups

outcome of this session provided insight and

awareness concerning possible prevention
of getting a similar request (i.e. preventing
business users to have to work in Excel with

its limited functionalities in the first place and

i

thereby making their initial prototype more |~ I Mo

sustainable). =

However it did not provide insight into the

details of the current request (short-term .

goal), insights can be used to potentially solve

this problem on a higher level (long-term goal).
P & ( & & ) confidentiality; see appendix 16)

Fig. 35: Filled in canvas case 3 (blurred concerning

focused use clear. Interestingly, by ‘failing fast’ they found out that the canvas doesn’t work
for such technical well-defined problems and concluded that they “could use the canvas for any
business problem that tech could get a solution for” (Participant E).

@ Participants chose to use Acrobat Reader, which was not ideal as comments are not visible at a
glance. For those who don’t work with Miro, PowerPoint could be an alternative.

@® At one point the participants got stuck and found out that for the business side of this problem
they need the business counterparts to fill it in, “it’s one step earlier than technical problems we
are mostly solving in our day-to-day.” (Participant E).

@ The participants are enthusiastic to introduce it to their business counterparts at the stage in
whichnew initiativesare proposed, because: “Wesee enough challenges, but thereisnostructured
way how it comes to us [e.g. the loudest voice]. This canvas could really help.” (Participant E);
“[...] during the session with senior leaders, to get the initiatives in this way. | would like to try
that out!” (Participant F); “We could test it out right after planning, in the first few weeks of the
quarter in which first ideas pop up, and see if it helps.” (Participant E to Participant F).

® Theassumptionis made by the participants thatintroducing this canvas to business counterparts
as the starting point of initiatives could start the conversation earlier, adding the tech team
earlier on in the discussion. “Once they come to us there is normally months of discussion prior
without us and the product is half finished already.”

Participant E: “I see it as an initiating platform. This is the stage to combine all tech
teams. You can consider how broad to take it, you could even go further and let go of

the solution that is already in place.”

Participant F: “I like that it is Tech initiating the search for problems in the business”
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6.3.6 Case 5: automate the process of order alignment (simplified) %
Main case insight by using the canvas:

We’re not ‘optimizing’ the alignment (vision), but matching the quantities to align more efficiently in
the system. This is a short-term pain reliever. Diving into the underlying problem is useful to consider
solving the actual and long-term problem (as well).

Session insights about the canvas:

@ Thereisuncertainty about whento proceed to the next step. “When to go from the problem deep
dive to the next step? What conditions must be met? Could there be a ‘control question’ like ‘do
you have enough input to ideate to more solution options than the initial request?’” (Participant G)

® Filling in the canvas and getting thoughts onto paper supports the participant in getting
thoughts clear, “the canvas steers you in a methodical way to get the problem clear”, “it visualizes
thoughts in a clear insightful way and it’s easy to do it together.” (Participant G)

® The human-centered focus was noticed, understood and consciously focused on throughout
the session. “I like that the sheet is business focused AND human centered. Because we are usually
pretty much focusing on the business case in terms of time and money saved.” (Participant G)

@ By divinginto the core of the problem, the participant became aware of the difference between
the short-term and the long-term problem behind the request, which is an important insight to
be able to start solving the core of the problem.

@ The participant mentions how the canvas provides a different user-centered perspective to
business case initiations: “It’s a different way to initiate a business case | think [...] it can be a
stepping stone towards a business case in which you focus on more than quantifying output. Another
perspective to the same story focusing on the main goals and user pain points.” (Participant G)

® The participant mentions concerns related to people who don’t see the need or don’t have the
intention to dive one step deeper into the problem, “if they have to fill it in they can just turn it
to their hand and go to the next steps without really filling in the problem details.” (Participant G)

Participant G: “We tend to immediately go to the technical
details, this [canvas] forces you to consider the bigger picture and

the details on user-level. | think that also helps in communicating
benefits to the business, e.g. senior management, if we have an
initiative.”

Fig 36. Filled in canvas case 5 (blurred concerning

confidentiality; see appendix 16)

A

6.3.7 Case 6: automate contract feature (simplified) - marketing technology area .

Main case insight by using the canvas:
There might be possibilities to reach the same goal in different ways, e.g. through a plug-in instead
of building a whole new architecture, we are currently not considering at all.

Session insights about the canvas:

@ The participant mentions that the essential points discussed in proposal meetings are in the
canvas (opportunities, questions, assumptions) and that the canvas could help to structure
such a session: “for me leading such a proposal sessions, | can direct the attention in a structured
way. | think we lack that structure at the moment and there is an attention span involved of course.
Now | could say ‘okay, we spent enough time on vision, let’s go to the problem deep dive’ for
example.” (Participant H)

® The structure provides an overview at a glance, useful to browse through quickly and get
everyone on the same page. “We have a stakeholder meeting, twice a quarter, in which all
different stakeholders come with their ask. It would help if we could discuss canvases, as it helps
to understand different perspectives of the ask that a certain stakeholder brings to the table.
[...] Free styling is often counterproductive than following structure. It also forces to become
concrete.” (Participant H)

® The participant mentions that people might shy away from the problem deep dive when teams
don’t have much time, but that it is the responsibility of the PO to make sure the problem is well
understood and validated. “When teams are stacked with work and there is a lot on the backlog,
a proposal meeting might be focused on just getting the requirements. Developers don’t care. | see
it as my job to make sure it happens in a presentable and structured way.” (Participant H)

® Considering which key stakeholders to involve in a session is something to think about in
advance to make the session more productive.

Participant H: “I’'m enthusiastic. It really nails down a lot of things!”

Participant H: “Communication gaps are a large pain point for us and
bridging it is key. The canvas is a way to bring transparency, normal and
simple, helps to put concrete thoughts, questions and ideas onto paper.”
Participant H: “It’s very agile: now that we have this information we

make these adaptations e.g. to the problem statement.”
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6.3.8 Survey results

Six out of the eight participants filled in the
survey afterwards (three product owners and
three product managers). The set-up and results
can be found in appendix 9. One provided
answers to the open questions verbally, which
are taken into account in case 5.

Key insights:

@ Itiskey to position the canvas well in order
to manage expectations; i.e. it needs to be
clear that its intended use is mainly diving
into business problems that technology
can provide a solution for, not well-defined
technology problems in which diverging
from the solution proposedis not an option.

® It should be clear what the outcome of
the canvas is; currently the last section is
labeled ‘notes’ while it actually holds main
takeaways from the document.

® One participant mentions that “the value
of the canvas becomes very evident by
using it”, which fits my observation as well
- value becomes apparent in use, when
actual insights are provided, which means
people have to get motivated to try it out
on a real case to be able to assess its value.

“The value of the canvas becomes
very evident by using it. So I'd
recommend any team to try it out
a few times to assess the value

and fit for purpose.”

Chapter 6 | Concept Design

® All six participants who filled in the survey
mention that they would use the canvas
again. User-centricity, agility, better fit-
for-purpose solutions and the notion to
challenge decisions are main reasons
mentioned:

““Canvas encourages a problem oriented
thought process and stresses on looking
at the problem from a user centric
approach.  Additionally it reflects
fundamental Agile principles to build
user centric potentially shippable
incremental solutions.”

“It will enable us to think outside of the
box and provide a more fit-for-purpose
solution”

“It challenges the development of
design decisions that were not really or
strictly user centered.”

6.4 Discussion

Insights gathered in the validation stage can
be used to evaluate whether the proposed
solution aligns with the design goal as stated
in §6.1.2: “Design an easy-to-use, low-threshold
tool, supporting product managers and owners,
and their collaborators (development team and
business stakeholders) in reframing solution-
oriented stakeholder requests, (dynamic)
strategic alignment between the problem,
user, vision & strategy, and solution, and
divergent thinking, to put the conceptual model
into practice and raise awareness for its key
elements.”

Key insights will be used to improve the tool
and will be taken into account in the final
discussion chapter covering recommendations,
limitations, and implications.

The proposed tool will be discussed in relation
to the design requirements (see §), covering
the viability, feasibility, and desirability aspects.
Moreover, the design goal includes the
three main product principles following the
theoretical model (see §6.1.4), which will be
evaluated.

6.4.1 Evaluation design requirements -
Feasibility

DR 1.1: The product can be used by a product
manager or product owner in collaboration
with stakeholders and/or software developers,
without external facilitation (e.g. by adesigner)
Fiveoutofsixparticipantswhofilledinthesurvey
agree that the canvas is easy to understand and

logical to follow without an external facilitator;
one participant remains neutral about this.
It might be hard for participants to judge this
factor at this stage as they are just introduced
to the new tool. Assumably, it might take some
practice to get familiar with the steps and the
process - learning by doing to become better at
it.

In the sessions, participants did have questions
about when to move to the next stage, e.g.
“When to go from the problem deep dive
to the next step? What conditions must be
met?” (participant G), see also DR 1.2. To ease
facilitation by product managers and owners,
adding more guidelines about when to move to
the next step would be helpful.

Considering the collaboration with software
developers, in two sessions, a developer joined
a product owner to fill in the canvas together.
Both developers were positive about using it in
their projects and felt comfortable about it. The
product was understood and verbally applied
into context (e.g. indicating when it would be
useful), implying general understanding.

In case 4, the intuitive start was technical
solution-focused. However, this allowed for
‘learning by doing’ about the fit of the canvas,
and understanding was observed through the
comments made about the fit of the canvas.
Digging deeper and critically asking further
why-questions worked immediately well in case
1.
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A product owner or manager’s use of the
canvas in collaboration with stakeholders was
not tested. However, willingness to use it in
proposal meetings has been indicated, which
suggests confidence to use it without external
facilitation.

Participants’ confidence in their ability to use
the canvas evaluated after the session is not
fully representative of first-time users who will
experiment with it independently, i.e. in the
validation sessions questions could be asked
to the researcher when the process blocked.
Questions participants asked during the session
already cover some of the initial questions
future users might have that can be considered
in the canvas iteration.

Insights suggest that this requirement is met;
however, feedback after further independent
use is needed to validate this.

DR 1.2: It is clear when, why, and how to use
the product

Multiple participants raised their concerns
about when to proceed to the following
steps on the canvas, e.g. “When to go from
the problem deep dive to the next step? What
conditions must be met?”

In some cases (e.g. cases 1and 2), particular key
insights made it immediately clear what path to
explore further as those insights sparked new
opportunities. In other cases (e.g. cases 3 and
4), it has been trial and error, iteratively moving
towards a logical story. As it is an iterative
process, one can continue to come back to
earlier stages when the process blocks (e.g.
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when no useful or promising alternatives are
found); participants might need to experience
the intuitive feeling of when to proceed to fully
understand it.

Participants came in open-minded and curious
about what the canvas would bring to a specific
request case they broughtin, without specifying
(or being asked) about their intentions or goals
to use the canvas. For exploratory purposes and
learning about the value and fit of the canvas,
this approach works for both the participant
and the researcher/observer. However, to use
the canvas most efficiently, it is recommended
to specify the intention before using it.
This intention can be to ‘freestyle explore a
request’, but it can also be specifically about
understanding product characteristics to find
out how they might be achieved in a better way
(case 3). Not specifying the intention might
result in exploration of other tracks, which
might be interesting in terms of innovation
opportunities but less efficient for the project
at hand and expectations of the users.

The intention impacts the formulation of
the why-questions in the 5xWHY exercise.
To improve this, adding a section about the
intention of using the canvas to the tool guide,
as well as directional WHY-questions, can guide
the users.

This requirement can continuously be improved
with more textand more information. However,
it is encouraged to learn by doing; it is a tool,
not a strict procedure, so one can use the tool
to one’s advantage.

After using the canvas in the validation session,
all six participants who filled in the survey
indicated that it is clear when they can use
the canvas. Note that the initial questions
of participants were answered during the
validation sessions. The missing information
can be taken into account in the information
provided to new users.

DR 1.3: The product does not significantly
conflict with current structures to encourage
engagement

As the product can initially be used in little
time and up-front, there are no significant
conflicts with current structures or processes.
Participant E even mentions that the canvas
could even support the current structure of
initiatives coming to the technology teams: “We
see enough challenges, but there is no structured
way how it comes to us [e.g. the loudest voice].
This canvas could really help.” (Participant E).

DR 1.4: The product can be used online (as
global stakeholders might be involved and/or
a global pandemic requires working online)
All validation sessions were conducted online
through zoom, which confirms the ability to go
through it online. Miro is a great platform to
set up, share, edit and update the canvas; the
digital sticky notes allow for a clear and visual
overview. Digital tools that do not allow for an
overview at a glance (e.g. Adobe Acrobat in
which comments are hidden, tested in case 4)
should be discouraged. PowerPoint could be an
alternative to Miro.

The canvas was not tested offline, as it was
required to work from home due to the
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pandemic (Covid-19). As Design Thinking
canvases are usually mainly used offline, no
significant problems are expected when using
the canvas in person.

6.4.2 Evaluation design requirements -
Desirability

DR 2.1: The product encourages engagement;
people are motivated to use the product and
spend time on problem exploration

By providing a low threshold, simple, structured
process, the toolencourages people to dedicate
time to problem exploration. The feedback
received suggests that this indeed works, e.g.
the survey indicates that all participants are
motivated to use the canvas again and would
recommend it to a colleague. However, for
objective validation, further evaluation can
be done to conclude if this requirement is
quantitatively achieved by spending more time
on problem exploration.

DR 2.2: The threshold to use the product is low
enough (as time-pressure is usually high and
the Design Thinking experience of the agile
practitioners usually low)

The threshold to test the canvas is relatively
low as no large commitments or sacrifices have
to be made in terms of time or changes to the
current process when starting out (while there
are also possibilities to expand the impact by
using it more extensively). As participants were
enthusiastic to test it out in their own projects,
no resistance to the threshold to use the canvas
is concluded. However, this judgment is made
after an initial run-through in which insights are
already gathered and the value of the product
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is experienced. However, the threshold
concerning the use of the product is low as it
takes little time to get started and test it out,
the perceived threshold to use it independently
for the first time has not been tested (i.e., users
were invited to a session to test the canvas; the
threshold to use it without being asked to use it
might be higher).

Testing was done regarding the set up of an
initial version of the problem deep dive canvas.
It would be interesting to test and reflect on the
threshold to use the canvas for a longer period
of time, in which users come back to the canvas
to iterate with new knowledge.

In the feedback survey, five out of six
participants indicated that the threshold to
use the canvas is low enough. One participant
remains neutral about this statement.

DR 2.3: The product supports shifting from
a solution-oriented to a problem-oriented
mindset
The canvas supports problem-oriented and
human-centered thinking. This canbe concluded
from the reframes made, questions asked
and remarks made by participants during the
session, and the feedback given in hindsight.
“Canvas encourages a problem-oriented
thought process and stresses looking at
the problem from a user-centric approach.
Additionally, it reflects fundamental Agile
principles to build user-centric potentially
shippable incremental solutions.” (survey)
“It challenges the development of design
decisions that were not really or strictly user-
centered.” (survey)
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“I like that the sheet is business-focused AND
human-centered. Because we are usually
pretty much focusing on the business case in
terms of time and money saved.” (Participant
G)

Survey results show that all six participants who
filled it in feel that the canvas helps shift their
thinking from solution-oriented to problem-
oriented.

DR 2.4: The product is easy to understand and
use; the example provided is representative
and easy to understand

Feedback concerning the information provided
and the example given has been positive;
the example clarifies the use of the canvas, is
representative of cases (e.g. initially targeting
manual work). The example given answers
some questions participants have and provides
inspiration in terms of the type of questions that
can be asked in the deep dive and the simplicity
with which one can fill it in. Participants turn to
the example if they block in the process and for
inspiration.

As the example is used as a resource when
people get stuck in the process and for
inspiration purposes, it can be considered
to add more examples of filled-in canvases,
including the main insights derived from using
it, to build an inspirational library of use-cases
and added value. In this way, patterns between
canvases can be sought (e.g. in terms of the
type of questions) to learn more holistically
about the type of problems solved.

See DR 1.3 for more information about
unclarities in using the canvas.

As some participants missed certain elements
(e.g. dependencies and having multiple users in
case 2 and considering stakeholders in case 4),
allowing individual adaptations by making the
canvas modular could be an option. As other
participants did not miss the same elements,
keeping the main canvas as simple as possible
is recommended to avoid confusion and keep
the threshold as low as possible. Therefore,
allowing for modularity and not integrating
those elements into the main canvas might be
best.

6.4.3 Evaluation design requirements -

Viability

DR 3.1: The product supports in creating a

better understanding of a project situation and

next steps for further problem exploration

As the canvas supports reflecting on knowledge

gaps and assumptions, the project situation

and next steps become clearer.
“It is very insightful in understanding what
the current problem is that we have to
focus on now, the assumption we can start
testing today. That makes it very agile, also
acknowledging that things can change.”
(Participant C)

In most cases, outcomes provided action points
towards knowledge to acquire to further dive
into the problem (e.g. cases 3 and 4) and/or
assumptions to test that potentially significantly
impact the trajectory of the project (e.g. case 1,
2,and 6).
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All six participants who filled in the survey
indicate that the canvas is useful to point out
knowledge gaps.

DR 3.2: The product provokes new
thinking (within a team and/or stakeholder
collaboration)
Feedback provided by the participants indicate
that the product brings a different - specifically
user-centered - perspective and allows for out-
of-the-box thinking, e.g.:
“It’s a different way to initiate a business case |
think [...] it can be a stepping stone towards a
business case in which you focus on more than
quantifying output. Another perspective to
the same story focusing on the main goals and
user pain points.” (Participant G)
“It will enable us to think outside of the box
and provide a more fit-for-purpose solution”
(survey)
“The end-user is what we tend to forget, we
focus on technical debt and forget the fact that
it is, in the end, going to help end-users. The
canvas gives a different perspective focused
on delivering value to the end-user and taking
that into account in the decisions we make
further down the line.” (Participant C)

DR 3.3: The product supports evaluation and
optimization of strategic alignment (i.e., better
fit-for-purpose solutions are built)

The product does allow for evaluation of
strategic fit, in an agile/dynamic manner, by
encouraging to revisit and reflect on the canvas
when more information is gathered. This was
not extensively tested due to the time and
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scope of the graduation project.

Iterations made and suggested throughout
and at the end of the sessions do suggest that
awareness and potential concerning ‘working
dynamically towards strategic fit’ when new or
more information is acquired or when changes
happen is present. E.g. in case 2, the problem
was scoped down after an initial run-through;
in case 4, an iteration was proposed after
evaluating the initial outcome of the canvas;
and participants in cases 2 and 6 explicitly
mentioned the agile nature of the canvas.
However, as the canvas has not been used
throughouta project, furtheruse and evaluation
are required to validate if this requirement is
met to determine how users can potentially be
further supported in this process.

Next to that, it is hard to judge at this point
if the canvas actually supports improving
strategic fit. Though, looking at the outcomes
of the sessions in which the canvas was tested
on actual running requests, outcomes could
significantly impact the further trajectory of
the project (especially in cases 1, 2 and 6) or
potentially start new (longer-term) projects
directed at the core of the problem (case 3 and
5). The assumed better fit for purpose solutions
and their significant impact on the projects
suggest potential value towards improving
strategic fit.

6.4.4 Evaluation product principles

The first principle, concerning problem-oriented
and human-centered thinking, is covered in DR
2.3 and 3.2, and it can be concluded from the
actual reframing done in the sessions and the
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feedback provided that this principle is well
supported by the canvas.

The second principle, concerning dynamic
alignment, is covered in DR 3.3. The product
allows for evaluation in a dynamic manner,
and initial iterations suggest that awareness
concerning this principle was raised. However,
further evaluation over an extended period of
time is required to validate if the principle is
effectively achieved.

The third principle, concerning ideation and
experimentation, is not covered in the design
requirements. The focus has been mainly on the
other two principles, especially the first one,
as an understanding of the core problem and
the users is required to ideate and experiment
effectively in the right direction to find
solutions that better fit for purpose. However,
the product does touch upon this principle to
create initial awareness for it.

The product does support ideation as a specific
step in the process. During the sessions,
participants were aware of the ideation
principle, e.g. participant G mentioned if there
can be a control question to go from the 5xXWHY
to the next step based on this element, “Could
there be a ‘control question’ like ‘do you have
enoughinput toideate to more solution options
than the initial request?’”. In the first version of
the canvas, set up by participants during the
individual sessions, multiple alternatives were
consideredin cases 1, 2,3 and 6 (the other cases
did not reach this stage yet). However, the
participants did not push themselves further
than the initial initiatives they had in mind. So,

a pitfall could be that the users immediately fall
back into their solution-oriented mindset after
reframing the problem and that limited ideation
happens.

On the one hand, the solution might already
be better fitting and solving the core of the
problem in a more effective and/or efficient
way, achieving the purpose of the canvas to a
certain extent. On the other hand, it would be
a missed opportunity if solution exploration
is limited, especially regarding (more radical)
innovation opportunities. Giving guidelines
concerning time-blocking and challenging users
to come up with a certain amount of ideas per
‘HowMightWe..?”” can potentially address this
pitfall.
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Ideally, in a later stage of working with the
canvas, multiple options are potentially
explored and assumptions are tested, e.g.
through rapid prototypes, to validate (partial)
solutions and to learn more about the problem
at hand. The ‘experimentation’ part of this
requirement has not been part of the scope
of this project but can be added to extend the
tool and guidance in this area when the canvas
is established. Therefore, the presence and
support of this part of the third principle can
not be validated.
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6.5 Chapter conclusions

Inthis chapter, aninitial prototype of the ‘Problem
Deep Dive Canvas’ was presented following the
design goal and requirements specified. This
prototype was tested through six validation
sessions, and evaluated regarding its feasibility,
desirability and viability afterwards.

Concerning its feasibility, with the current
information available, design requirements
concerning independent use (no designer or
external facilitation required), understanding of
the information, canvas and example (also by
highly technical developers), and online usage
are met, suggesting feasibility. To increase clarity
concerning how and when to use the canvas,
especially for first time users, guidelines can be
added concerning the intention of use, the WHY-
questions in the problem deep dive section and
continuation to next steps on the canvas to help
prevent particular bottlenecks (coming from the
validation sessions)in the process. How and when
to use the canvas will become clearer by using
the canvas and experimenting with it - learning by
doing.

Moreover, feasibility is increased by the notion
that someone is not dependent on external
support, resources, or other information to be
able to try and experiment with the product.
As there are different levels concerning the
intensiveness of use (see §6.2.1), the threshold
to get familiar with the canvas and to test it
out is considerably low, increasing the chance
of adoption as no significant commitments or
sacrifices have to be made in terms of time or
changes to current process when starting out

(while there are also possibilities to expand the
impact by using it more extensively).

The product is already ready for use and canresult
in impactful and valuable insights; outcomes
of the validation sessions have already been
impactful regarding the further trajectory of
projects (case 1, 2, 6), which increase feasibility.
Further testing over a more extended period of
time is required to evaluate the threshold and
fit for independent use and use throughout the
course of a project.

In terms of desirability, the threshold to test the
canvas is low as no significant sacrifices have to
be made in terms of time or changes to current
processes. The product fits the current level of
effort product managers and owners are willing
to spend on an initial problem deep dive. The low
initial threshold to test is the first step towards
awareness and further adoption of the canvas.

The product supports shifting the solution-
oriented mindset to a problem-oriented one
in a simple yet effective manner, increasing
desirability. The product fits the current level of
effort product managers and owners are willing to
spend on an initial problem deep dive. Therefore,
the participants indicated motivation to use and
recommend the canvas.

Further testing needs to be done regarding the
threshold to use the canvas dynamically for a
more extended period of time and regarding
individual use without the ability to ask questions
to an external facilitator when the process blocks.

Regarding viability, the idea is that the canvas
supports the development of products that better
align with the core of the problem one intends
to solve and the related user pain points, which
would save time and rework, and would increase
strategic fit and customer satisfaction (see also
§3.4.1 about strategic fit). Problem exploration
does take some time in the short term, but more
optimal fit-for-purpose solutions make up for that
time in the long term.

The initial validation phase of the canvas does
not include validation concerning the improved
effectiveness of solutions, as the focus has been
on an initial run-through of the canvas. As the
insights gainedabouttheinitial solutions proposed
in the validation sessions potentially change the
trajectory of those projects significantly (see DR
3.3), it can be suggested that improved strategic
fit can potentially already be experienced in the
first session. Testing the canvas for an extended
period of time, considering significant changes
in the trajectory following insights developed in
sessions in which the canvas was used, would
allow for evaluation of the effectiveness of the
canvas.

The key take-aways for the next iteration are:

@ To ease facilitation by product managers and
owners, adding more guidelines about when
to move to the next step in the canvas would
be helpful.

@ Asitisrecommended to specify the intention
to use the canvas before using it, which
impacts the WHY-questions asked in the
problem deep dive, a section about this can
be added to the tool guide to support users.

® To allow for individual adaptation and
personalization, adding elements to the
canvas in a modular way will be helpful to
users.

Insights will be used to build an iteration of the
product (proposed changes are presented in
§7.1). The final iteration of the canvas developed
in this graduation project will be presented in the
next chapter.



Chapter 7

Final Product

Iterating towards the final Problem Deep Dive Canvas and Tool Guide

In this chapter, proposed changes to the initial prototype will be introduced based on the
observations, feedback, and evaluation of the design requirements presented in the previous
chapter. Subsequently, the final iteration of the canvas and tool guide made during this grad-
uation project will be presented.

7.1 Final Problem Deep Dive Canvas

- The ‘notes’ section will be rewritten towards
Changes to the canvas prototype

- To clarify the step between the HowMightWe
problem reframing and the ideation, a

‘conclusions’ to indicate the importance of this
final step, including the outcomes. A line will be

- ) added to explain this step.
possibility to conclude the problem reframing

step in a visual manner will be added. . .
P The final version of the canvas can be found in

fig. 37 and enlarged in appendix 10.

Problem Deep Dive Canvas for Solution-Focused Requests

Diverge - Consider alternatives; ideate
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7.2 Final Problem Deep Dive Tool Guide

Changes to the tool guide prototype

- A section will be added to guide the user in
setting an intention prior to using the canvas

- Inspiration for the formulation of WHY-
questions will be provided, taking the different
intentions into account

- A section will be added to support the step
between the 5xWHY step and the HMW step in
the form of a simple checklist

- A section will be added to support the step
betweenthe HMW andtheideationby providing
a way to reflect on the HMW question(s)

- To allow for modular adaptation of the
canvas, initially, a module will be added to
add a quadrant on the left of the canvas to
include dependencies, multiple users and/or
stakeholders involved. Moreover, an empty
module will be added to allow for other
adaptations.

- A possibility will be provided to extend the
deep dive toward the users by the extended

\

\\

persona. In a possible future iteration of the
tool guide, more tools can be added to entend
the deep dive in specific elements.

- To aid facilitation, more information about
brainstorming (including time blocking and
postponing judgment) will be added

The sections willbe added to the appendix of the
tool guide, as adding more pages toread prior to
using the canvas will result in a higher threshold
to use the product. The idea is that the user only
has to read the short ‘what’, ‘why’, ‘when’ and
‘how’ to be able to start experimenting with
the canvas. When questions arise, or a different
reason to look for more information (e.g. after
a first trial session), the user can consult the
appendix. In this way, the threshold to get
started with the tool will be as low as possible.
A mock-up of the tool guide can be found in fig.
38, the final pages are extracted in fig. 39 and

enlarged in appendix 11.
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Fig. 38: Mock-ups of the final tool guide
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Fig. 39: Extracted version of the tool guide,
see appendix 11 for a larger version




Chapter 8

Discussion & Conclusion

In this chapter, a general discussion including recommendations, theoretical implications
and limitations will be provided, as well as a final conclusion. The chapter will end with a
personal reflection on the process of writhing this graduation project report.

8.1 Discussion

8.1.1 Recommendations

First of all, implementation of a problem
exploration phase is recommended in an agile
manner. The canvas provides structure to this
phase and the possibility to dig deeper into
a problem in a low-threshold way without
significantly impacting current processes and
structures. In this way, the product can be
viewed as a prototype that can already deliver
insights and learnings. Following the stages of
the curve of commitment (Conner & Patterson,
1982), a graph that helps to understand the
stagestowardsthe option of anew mindset(see
fig. 40), it is concluded that experimentation
precedes adoption and institutionalization
(including the adaption of organizational
structures to accommodate new ways of
operating, new mindsets and behaviors) of a
change in mindset and behavior. Approaching
the product in this way as management
allows for learning about the problems and
opportunities in an agile way and can provide
input for further changes within organizational
structures supporting the development of
more effective solutions.

Top-down support of management is crucial to
theadoption of change and canactivelyincrease
the problem-oriented mindset and approach to
the problems by introducing the canvas when
considering new initiatives. An initial version of
the canvas can be set up in less than 30 minutes
prior to acquiring more information to fill in
knowledge gaps and iterating on the canvas,
and it is recommended to initiate and support
this to kick-start problem-oriented thinking.

To canvas does not conflict with existing
structures and processes and can be used by
product managers and owners to work towards
a better understanding of underlying problems
behind a certain request and can also be added
to existing proposal or intake meetings with
business stakeholders. As the canvas can be
used independently, without the need for
external facilitation, approval, or resources, the
threshold to start change is low.

The product focuses on key opportunities
present at this moment in time, taking into
account the little current experience with

113




problem exploration of the team and their
current interest in the topic and potential value.
The principles mentioned are regarded as
requirements that need to be established prior
to further extending problem exploration
activities in an effective way, i.e., one needs to
think problem-oriented to be able to align and
diverge, and consequently to test promising
assumptions. Therefore, it is recommended
to focus on the initial principles first (more
specifically, prioritizing the first principle) and
to work towards unlocking and supporting
further problem exploration capabilities in an
agile manner.

When the product is used more often and
users advance in the initial principles set out,
different needs might arise, e.g. towards rapid
prototyping and advanced problem deep dive.
It is recommended to consider elements of
Design Thinking, as the approach might be able
to (partially) support further needs as well.

Afterfurthertestingand experimenting with the
canvas and tool guide, optimization is possible.
By giving users a simple way to adapt the canvas
to their needs, further experimentation is

Chapter 8 | Discussion & Conclusion

enabled and encouraged. Evaluating the use of
the canvas and fulfillment of needs in different
scenarios is recommended to enable process
optimization within teams. Further exploration
about the role of stakeholders, i.e. when and
how to involve them in the process of using the
canvas, might be benefitical.

In order to raise awareness for the product,
it needs to be introduced to product owners
and product managers. In the Operation Tech
unit, this has been done already. By using the
canvas as a communication and documentation
resource in conversations, a snowball effect
might arise. Next to that, the tool can be
introduced in technology-wide meetings to
encourage further experimentation. As value
becomes apparent by using it, use cases and
insights that might significantly impact the
further trajectory of the projects involved (e.g.
in the validation session cases presented in this
report) can be used to increase credibility.

To allow for easy access, it is recommended
to place the canvas, tool guide and separate
templates in the «cloud-based content

Curve of Commitment [Conner & Patterson, 1982)
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management tool used within the organization.
In this case, the links have to be integrated in
the tool guide referring to the right canvases.

8.1.2 Limitations

First of all, this graduation project has focused
on one unit within the operation technology
area, which limits generalizability. As the agile
software development teams considered are
different in terms of their ways of working
(e.g. in terms of the number of tools and main
stakeholders, levels of software maturity, and
agile practices applied) a certain degree of
generalizability can be assumed. However,
further testing is required to validate this.
Moreover, as change is the only constant, it is
important to be aware of limitations regarding
the timing of this research and the impact on
the results, especially regarding the current
mindset, organizational structures and clarity
of vision. Interviews reflect a snapshot of a time
in which changes in the environment (e.g. due
to the pandemic) and organization most likely
influenced the results. In line with this, future
changes (e.g. in organizational structures) also
impact the fit of the outcome of this research.

In line with this, the proposed solution fits the
willingness and threshold (considering time,
processes and structures) towards problem
exploration of the interviewees coming from
one organizational unit. Testing fit regarding
those aspects when scaling the product beyond
this team is recommended to ensure user-fit.

Furthermore, the validation phase in this
research has been limited due to the scope

and timing of the project. One version of the
canvas has been extensively tested through
six validation sessions with a focus on filling in
an initial version of the canvas. However, this
allowed for testing assumptions related to the
understanding of the use and the threshold to
get started (key requirements for adoption),
it does not provide validation regarding the
actual effectiveness of using it through multiple
iterations over the course of the (initial phase
of a) project.

The product focuses on three principles
and provides a structured way to approach
initiatives in a problem-oriented way. However,
it does not remove structural boundaries in
place in the organization (e.g. organizational
structures and process, full backlogs and
time pressure, efficiency-focused KPIs, and
late involvement of technology teams in the
process skipping problem exploration). Next
to encouraging low-threshold experimentation
and adoption of problem exploration through
the product presented, it is recommended to
evaluate the structural boundaries to support
and encourage this change.

8.1.3 Implications

Research on Design Thinking often focuses
on entire organizations and practitioners are
introduced to a generic form of Design Thinking.
Recognizing that Design Thinking is contextual,
there are a great deal of opportunities for
future research to dive into how and where
capabilities associated with Design Thinking
exist or are needed within an organization and
the use cases they are needed for.
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In this way, answers to how Design Thinking
can be leveraged become more nuanced and
design approaches can further help engineers,
managers and other practitioners to become
more effective in their work. E.g. in which
cases are specific approaches most helpful
and how can design approaches support other
approaches to frame and solve problems?
Further research would help companies unpack
their needs in more specific areas that could
also benefit from different approaches to
problem-solving; viewing Design Thinking as a
means to an end that could support their goals
when appropriate to a given situation.

Generally, using Design Thinking is associated
with coming up with new concepts to offer the
market and, as innovation research advocates
for, seen as a process to come up with radical
ideas. However, it is also recognized as a
more general way of thinking and solving
indeterminate problems (e.g. Dunne & Martin,
2006, see §2.1.2); more research is required
towards the value and application of Design
Thinking in this way.

This graduation project suggests the significant
value of applying elements of Design Thinking
in the dynamic pursuit of strategic fit in the
context of internal agile software development
and in tackling the bottleneck of having a
solution-oriented mindset that withholds
people from exploring the actual problem to
develop better fit-for-purpose solutions.

This also signals implications in terms of
research towards who is using Design
Thinking. Researchers advocate for different
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perspectives, e.g. as a management approach
(Liedtka & Ogilvie, 2011; Martin, 2009), for
multidisciplinary teams (e.g. Beckman &
Barry, 2007), or for everyone (Brown, 2008).
Recognizing the meta-disciplinary application
of Design Thinking will open up research
opportunities to further specify specific user
groups(e.g.productmanagers, productowners,
and software developers), to investigate how
Design Thinking can support them in their goals
and how to introduce the subject to them
considering their (e.g. analytical) mindset,
skills, and experience, in order to meet their
needs and to provide them with more tools in
their toolbox to solve problems.

While recognizing the value of Design Thinking
in the context of coming up with radical
innovations, which are important to the
survival of organizations, a great deal of the
time (or even all of the time, which is a different
discussion) in teams is spent on managing and
exploiting day-to-day activities and stakeholder
requests. In this research, needs concerning
the alignment of the problem, solution, user,
and vision, and considering better alternatives
do suggest relevance and value of elements of
Design Thinking within this use case.

Finally, this research suggests the impact of
the solution-oriented mindset as a bottleneck
towards other elements of Design Thinking
that can be useful in the context of software
development.Furtherresearchisrecommended
to provide insights into and recommendations
for the introduction of Design Thinking within
teams and organizations.

8.2 Final conclusion

The goal of this graduation project was to
identify opportunity areas to leverage the
Design Thinking methodology in the process
of agile software development and to find
out how processes and relevant tools can be
tailored to fit the needs of the target group
(Nike’s Operations Tech unit).

Research question: How might we use Design
Thinking to our advantage (according to theory
& practice) in this specific context?

Both literature about agile software
development and findings show that there is a
lack of focus on the problem exploration phase
preceding the solution phase. Therefore, an
opportunity arises to better understand users
and the problem the solution is trying to solve
to evaluate if the proposed solution is indeed
the right thing to build, and to potentially pivot
to alternatives to optimize solution fit.

This graduation project expands on literature
regarding the contextual use of Design Thinking
by codifying Design Thinking elements in the
context of internal agile software development
in a large organization.

The research aim has been approached through
a literature review, case studies of similar
companies, a context analysis and explorative
interviews regarding current boundaries to
problem exploration in this context.

Main areas of concern include a lack of
the right mindset, specifically considering

the solution-oriented mindset instead of a
problem-oriented mindset when considering
initiatives; organizational structures limiting
space for problem exploration in terms of time,
processes and the role of technology in the
problem exploration phase; and the need and
impact of having a clear vision and alignment
around it.

Integrating literature and exploratory research
findings, the answer to the research question
wastranslatedinto a conceptualmodel covering
three key principles: problem-oriented and
human-centered thinking, dynamic alignment
towards strategic fit, and divergent thinking to
consider more fit-for-purpose alternatives.

Finally, to put the principles into practice, a
‘Problem Deep Dive Canvas’ was developed,
a tangible artifact for product managers
and product owners to use in collaboration
with their software development teams and
stakeholders. Initial validation results are
promising considering feasibility, desirability
and viability of the product.
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8.3 Personal reflection

In the week of my green-light meeting, | found
a graph visualizing the Dunning-Kruger effect
(see fig. 41), in which | immediately recognized
my thought process during this graduation
project. While observing the agile software
development context during my internship,
opportunities for Design Thinking looked
very clear, which resulted in a great deal of
confidence and optimism. With little actual
knowledge about the context, the Dunning-
Kruger graph notes this initial peak of optimism
‘Mount Stupid’. By diving further into the topic,
complexity arises and you find out that it is
actually way more complex than you initially
thought. Then, by unraveling complexity,
making sense of all the elements and bringing
complexity back to core elements, you can start
to climb out of the valley of despair.

It shows me two main things about being a
designer. First of all, that initial optimism gets
you somewhere, as it helps to dare to dive into
topics and face complex problems. Secondly,

High A

“I know everything about this”
(Peak of ‘Mount Stupid’)

“It is more
complicated than
I thought”

Confidence

(Valley of Despair)

“I’ll never understand this”

Chapter 8 | Discussion & Conclusion

it shows me to trust the process, which is
not always easy when you’re in the middle of
complexity.

In line with this, if | had to describe my process
in one word, it would have to be simplifying.
| like the challenge to find patterns and logic
and to integrate many different elements, in
this case into a conceptual model. However,
unnecessary complexity should be avoided as
it complicates communication and application
of the model, which | experienced during this
process. By challenging myself to continue
clarifying my thoughts, understanding the
elements better, the outcome of this thesis
became a lot stronger. At this moment, | can’t
imagine introducing people to an initial version
of the model | set up and the process of having
to translate that model into an effective and
usable artifact. Through trial and error - ‘failing
fast’-it became clear to me that simplification is
crucial for the adoption of a process or product

“Trust me, it’s complicated!”

”

“It’s starting to make sense
(Slope of enlightenment)

Low

— Competence
18

High
6 Effect and thought process

Fig. 41:. Graph visualizing the The Dunning-Kruger

“That’s been one of my mantras - focus and simplicity.

Simple can be harder than complex. You have to work hard to

get your thinking clean to make it simple. But it’s worth it in the

end because once you get there, you can move mountains.”

as it significantly lowers the threshold to
understand and use it. In my initial project brief,
I mentioned that “actually getting people along
and increasing the chances of implementation
within a company is a completely new challenge
| want to learn as much as possible about”.
The impact of simplification is a huge insight
towards this challenge.

Looking back at the goals formulated in my
initial project brief, | can conclude that | have
definitely been practicing my research skills,
integrative thinking and reframing. Specifically,
in the context of alarge multinational company,
this has been a new experience for me.
Working iteratively towards problem-solution
fit has been an almost natural part of the
process because of the complexity of the
context. The intention to not be afraid to
fail helped me to put information out there,
e.g. a presentation and discussion about ‘not
solving the problem you’re asked to solve’,
different ways of reflecting within a team and
making my thoughts concrete on paper to
test understanding. | learned a lot more about
the problem at hand from making these ideas
concrete quickly and putting them out there to
discuss with others.

- Steve Jobs

In the project brief, | also mentioned the
awareness that Design Thinking is a buzzword,
which | considered. Literature about the
contextual nature of the concept helped me in
forming my opinion about it. | agree that Design
Thinking is overused as a general concept that
can be applied by anyone to everything. In my
opinion, implementing Design Thinking should
not be seen as an objective itself but as a means
to an end. The ‘end’ is to support the users of
Design Thinking in their needs, which have to
be explored in the specific context of focus. In
this way, (elements of) Design Thinking can be
leveraged in an effective and focused way.

Finally, | am proud of the personal development
achieved throughout this graduation project,
the process | went through, the mindset | had
during the project, and the final outcome. All
six validation sessions were interesting and
insightful towards the request at hand and
actually exceeded my expectations of the
impact the canvas could have on the projects
discussedinthe sessions. This makes me excited
about the potential and value of the product.

This journey has been an interesting one; |
have learned a great deal and | can’t wait to
implement my learning in my future career and
life.
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