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Management summary 
This study demonstrated the value of Design Thinking in an agile IT consulting and - development 
environment and investigated the challenges in the adoption of Design Thinking in agile software 
development. These were relatively unexplored subjects in both managerial practice and academic 
research.  The results of this study were used in an artifact that aids the adoption and implementation 
of DT in IT consulting and – developing practices.  
 
This study was guided by a design science research methodology, which bridges the gap between 
academic research and managerial practice through design principles and artifacts. In this study, the 
design principles capture the value of Design Thinking in IT consulting - and - developing practices. The 
design principles were derived from systematic literature review and were incorporated in an artifact 
to enable the validation of the design principles in managerial practice. The design principles formulate 
how the application of Design Thinking elements realize desirable outcomes in IT consulting - and - 
developing practices.  
 
The development of the artifact was guided by design requirements as well, which were derived from 
an exploratory case study within the IT consulting and - developing firm Bizzomate. Ultimately, the 
development of the artifact resulted in the Creative Rationale Adoption Model (CRAM). The purpose 
of the CRAM-model is for IT consultants and - developers to gain a thorough understanding of the 
underlying creative rationale of Design Thinking and the principles that are at work in order to 
effectively and flexibly integrate Design Thinking in their work.  
   
The evaluation of the CRAM-model lead to the validation of various effects of Design Thinking elements 
in IT consulting - and - developing practices: 1) enhancement of the ability to solve business problems 
and best practices, through the knowledge creation and - employment that Design Thinking fosters; 2) 
enhancement of the ability to effectively elicit requirements and diminish rework risks through the 
development of a thorough understanding of the problem; 3) enhancement of effective 
communication skills through visual communication that elicit reactions; 4) enhancement of the 
innovative capacity of IT consultants and - developers resulting in a more valuable consulting role and 
competitive advantage; and 5) enhancement of the traceability and credibility of creative results.  
  
However, the added value of Design Thinking was realized through the continuous focus on interlinking 
practices, thinking styles and mentalities that comprise a Design Thinking approach, rather than 
focusing on generic process steps and the oblivious application of recommended tools.  
 
A contribution to academia was made through validation of the design principles used in the 
development of the model. Furthermore, the adoption challenges of Design thinking encountered in 
managerial practice support the relevance of the reviewed literature.  
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1. Introduction 
This chapter outlines the context, the scope and demonstrates the relevance of the subject that was 
studied in this thesis. It summarizes background information regarding the topic and outlines the 
environment in which it was studied. Next, the problem statement is described, followed by the 
research objective supported by research questions.   
 

1.1. The relevance of Design Thinking in the IT industry 

Information Technology (IT) has become an integral part of modern society and organizational 
strategy. Through appropriate application of IT, organizations benefit from revenue growth (Pereira & 
Russo, 2018). Modern day IT is becoming more and more complex, where customer demands increase 
significantly (Vetterli, Uebernickel & Brenner, 2013). These trends have been responsible for significant 
changes in the IT industry, where 1) Services have become more significant than its products and 2) 
the engineering process evolved to more flexible and adaptive agile models (Cusumano, 2008; 
Gurusamy, Srinivasaraghavan & Adikari, 2016).  
  
The IT product business, which includes hardware and software, is in a downward trend and firms cross 
over to service revenues (Cusumano, 2008). Apart from maintenance and support services, this shift 
accommodated the rise of IT consulting firms. IT consulting firms provide services that produce and 
transfer IT-related knowledge to clients and can provide intermediate services between clients and 
developers (Bilderbeek & den Hertog, 1998). The rise of IT consulting firms and the increasingly 
complex IT demands of customer organizations offer many opportunities in innovative market niches 
(Ximenes, Alves & Araújo, 2015). Organizations need experts who have valuable insights in solving 
business problems through IT (Kumar, Grover, Kar & Pani, 2017). Agile software development (ASD) 
has proven itself effective in fulfilling the increasingly complex demands in the innovative market 
niches. Incorporating ASD allows software developers to create high quality and in-time delivered IT 
that is responsive to clients’ changing user requirements (Gurusamy, et al., 2016; Pereira & Russo, 
2018; Vetterli, Uebernickel & Brenner, 2013). 
 
Although ASD allows a faster reaction to changing requirements, it does not automatically foster 
valuable innovation (Kowark, Häger, Gehrer & Krüger, 2014). According to Ximenes, et al. (2015) ASD 
does not necessarily address the inability of software developing teams to generate empathy and 
understanding for the user’s needs, which leads to dissatisfying software products. Alternatively, 
Prasad, Perera, Padmini & Bandara (2018) identified that better process success could be achieved 
when the customer spends valuable time with the vendor to effectively understand and articulate 
what he/she really wants at the project initiation stage. In this respect, Design Thinking (DT) is a useful 
approach to integrate the desires and needs of the customers into the software in development 
(Hildenbrand & Meyer, 2012; Lindberg, Köppen, Rauth & Meinel, 2012; Pereira & Russo, 2018).   
 
DT builds on the ways designers conceptualize their work, providing a methodology that stimulates 
the development of underdeveloped creative capabilities (Brown, 2009). Plattner, Meinel & Leifer 
(2011) defined DT as a powerful methodology for innovation which integrates human -, business - and 
technological factors in problem formulation, problem solving and designing the solution. DT is a 
human-centred set of techniques and tools that supports an iterative process to produce, analytically 
and creatively, innovative solutions for real challenges (Peres, Steinbeck, Fantinato & Araújo, 2013). 
DT is especially useful for complex or paradoxical problems that do not have a fixed solution, as it 
allows for great ambiguity in the process (Malins & Maciver, 2016; Kowark, et al., 2014).  
 
Conclusively, the increasingly complex organizational problems and related IT demands contribute to 
the changes in both IT consulting - and - developing practices, where DT can provide significant 
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advantages. In this paper, the value of Design Thinking was investigated in the IT consulting and - 
developing firm Bizzomate. 
 

1.2. Company context 

Bizzomate is a Dutch IT consulting and - developing company that was founded in 2012. Recently, their 
business has grown up to €4 million in annual revenue with around 40 FTEs. Their employees consist 
of business consultants, business analysts, IT developers, sales - and back office staff.  
 
The majority of the business practices is concerned with automating and digitalizing their clients’ 
practices. Clients often struggle with making processes more efficient and effective. Bizzomate tackles 
these issues through re-aligning business and IT. Bizzomate is specialized in four industries which make 
up their client base: legal -, accountancy -, insurance - and pension firms. For these types of clients, 
Bizzomate advices and creates tailor made software solutions, through which Bizzomate organizes and 
automates the clients’ processes. Examples of these tailor made software solutions are document 
management systems, customer relationship management systems, decision management systems 
and claim – and support systems.  
 
In their software development practices Bizzomate adopts an agile approach through which Bizzomate 
is able to anticipate on fast changing market conditions and increasing demands from their clients and 
their clients’ customers. However, ASD is not a methodology, but rather a philosophy that can be 
adopted. This philosophy is reflected in the so-called ‘agile manifesto’, which lists principles and core 
values in becoming more user-centred and responsive to changing demands. There are several 
methodologies that follow the agile manifesto (Dybå & Dingsør, 2008), from which Bizzomate applies 
the Scrum approach.  

 
Of all ASD methodologies, Scrum most effectively copes with the unpredictability of project variables 
and modern business environments. Scrum focuses on how team members should function in order 
to maintain flexibility in a project environment which is in constant change (Awad, 2005). Therefore, 
Scrum does not require any specific software development tools, but rather requires certain 
management practices to avoid chaos by unpredictability and complexity (Awad, 2005). In this 
methodology, the developers execute sequential time-boxed sprints to deliver a working version of 
the software in development. This allows for the continuous validation of software and customer 
expectations. If necessary, requirements are added, removed or altered (Vetterli, Uebernickel & 
Brenner, 2013). A Scrum team includes two specific roles. The ‘product owner’ collects the 
requirements from the end users of the software. A ‘Scrum master’ is a mediating role that guides the 
different meetings and solves problems that may impede the work of the development team. This is 
often discussed at the sprint retrospectives, which is an essential meeting in the Scrum process that is 
held to reflect on the process and the team work and to discuss changes for the upcoming sprints. 
Appendix I provides an illustration of the Scrum process and clarification of the included activities and 
important terms. 
 
Next to pursuing the agile principles themselves, Bizzomate aims to convey these principles to their 
clients’ business cultures. In the re-alignment of their clients’ businesses and IT, Bizzomate aims to 
deliver agility in their solutions to allow their clients to take advantage of the continuously changing 
business environment as well. With Bizzomate’s agile IT solutions clients become more flexible and 
responsive.     
 
Like their clients, Bizzomate’s management wants to respond to changing market conditions and 
emerging opportunities as well. Today’s dynamic environment leads more and more firms to digitalize 
their business processes and develop new digital capabilities. This leads to an increasing number of IT 
developing organizations to aid these firms in their digital transformations (Nerur, Mahapatra & 
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Mangalaraj, 2005; Chellappa, Sambamurthy & Saraf, 2010). Bizzomate’s management is aware of the 
crowding market and wants to tackle two deficiencies in their approach to gain more competitive 
advantage. First, in their interaction with their clients Bizzomate insufficiently challenges assumptions, 
made by their clients and by themselves. In both business analyses and IT development practices, 
Bizzomate adopts merely a ‘whatever you request’-mentality, instead of effectively investigating 
(latent) needs of their clients. Bizzomate experiences that because of this mentality a lot of potential 
business value for the IT solutions remains undiscovered, or is discovered too late. At times, this 
mentality even costs projects to fail as the IT solution became misaligned with the business needs. 
Secondly, management noticed that Bizzomate consultants should be sooner involved with clients. 
Currently, the clients come in contact with Bizzomate when they are firmly determined of what the 
solutions for their issues should be. This makes it hard to challenge the assumptions the client made 
regarding their solutions and underlying business. When Bizzomate enters the clients’ process 
regarding the issue in an earlier stage, Bizzomate can take on the opportunity to guide their clients 
towards more valuable solutions that are better aligned with (latent) business needs and more 
innovative, integrative, flexible and responsive. Within the newfound relations with clients due to 
earlier involvement, Bizzomate’s management wants to employ more strategic business consulting 
apart from their current IT consulting practices. Bizzomate’s management envisions a ‘trusted advisor’ 
role in being the party that provides both consulting practices.  

 
Management wants Bizzomate to be more involved with clients, both in guiding them towards more 
valuable solutions (strategic business consulting) and in the realization of these solutions (IT consulting 
and - development). It provides an opportunity to differentiate themselves from the crowded market 
Bizzomate now operates in. Management envisions to differentiate Bizzomate through consultants 
adopting the ‘trusted advisor’ role for clients. However, in order to employ this type of role, 
Bizzomate’s practices should become more human-centred than the ‘whatever you request’-mentality 
that currently prevails. Management believed that adopting the concept of DT aids the adoption of an 
improved human-centred approach. DT aids uncovering clients’ latent needs and creates an 
opportunity to deliver unique solutions to gain competitive advantage.    
 

1.3. Problem statement   

Previous section provided insights into the company and the motivation to adopt DT in their IT 
consulting firm. Bizzomate already started implementing DT practices in experimental sessions with 
clients. In these practices, Bizzomate tries to use different creative techniques to map and visualize the 
clients’ business situations. Through these practices, Bizzomate aims for a deeper sense of empathy 
and understanding of the clients’ business and to challenge the assumptions made by both parties to 
uncover latent needs and create more business value.     
 
There are clients that are interested in the DT sessions facilitated by Bizzomate. However, the 
application of DT elements and the execution of the sessions are ad hoc. There is much uncertainty 
regarding what comprises DT and how, when and where it should be adopted within the IT consulting 
- and - developing practices. Consequently, only a limited number of employees seem to truly 
understand why DT should be adopted in their practices. These uncertainties regarding what, when, 
where, how and also why to adopt DT lead to an ad hoc and oblivious application of DT elements and 
execution of DT techniques. This can result in superficial adoption of DT with questionable value. 
Bizzomate needs a profound understanding of the value of DT within their practices and management 
needs to be guided on how to achieve effective adoption.    
   
Therefore, this study outlined the value of Design Thinking in the IT consulting - and - developing 
practices of Bizzomate and how effective adoption could be achieved. The practices of Bizzomate can 
be divided between the consulting practices, which include business and technology consulting 
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activities, and developing practices, which include the software development activities that follow the 
agile approach.  
 

1.4. Research objective & questions 

The central research objective of this thesis was to contribute to the academic understanding of the 
value of Design Thinking for IT consulting firms and its consulting and - developing practices. A special 
focus within this objective was on the agile setting in which the practices are executed. Preceding 
chapter provided the context and relevance of this study. The limited amount of academic research on 
this topic, as analysed in the literature review chapter adds to the relevance of this study as well. 
  
To reach this objective, the value of Design Thinking was investigated within the IT consulting firm 
Bizzomate. The study needs to investigate the current situation and standard practice, followed by the 
possibilities of adopting Design Thinking, in order to investigate how Design Thinking can be adopted 
and implemented. This leads to the following central research question and supporting sub-research 
questions (RQs): 
 

Central research question: 
“What is the value of Design Thinking in IT consulting firms?” 

 
 

Sub-research questions: 
RQ1 – “What is standard practice in IT consulting and - developing firms with an agile setting?” 

 
RQ2 – “What Design Thinking elements can be adopted in the consulting- and developing practices of 

IT firms with an agile setting?” 
 

RQ3 – “How can Design Thinking be adopted and implemented at Bizzomate?”  
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2. Methodology 
This chapter aims to explain the design and methods used to answer the research questions. This 
includes the overarching research approach, the central research strategy of the methods, a 
description of these methods used, the development and evaluation of the artifact and how the 
validity and reliability of the gathered information was guaranteed.     
 

2.1. Research approach  

In order to execute effective academic research, it was necessary to adopt an appropriate research 
approach. This proposed research had the goal of finalizing a Master program and solving an 
organizational problem. It therefore had to fulfil academic criteria as well as organizational criteria. 
Dresch, Lacerda & Antunes (2015) distinguished traditional science and design science. Objectives of 
traditional sciences are to explore, to describe, to explain and, if possible, to predict. Design science 
aims to prescribe a solution derived from insights of both theory and practice and helps to reduce the 
gap between the two (Dresch, et al., 2015). Appendix II depicts more elaborated distinction between 
traditional and design science. Design science was selected as the best research approach for the 
purpose of this study, where insights from Bizzomate’s current practises were combined with 
theoretical knowledge in order to change their existing process and situation to achieve better results. 
 

2.1.1. Design science research  

Van Burg, Romme, Gilsing & Reymen (2008) 
substantiated that the two worlds of managerial 
practice and academic research can be linked by means 
of design principles. These principles are grounded in 
research and can be used to create solutions to be 
tested and implemented in practice. In this way, 
academic research contributes to the managerial 
knowledge base. However, in design science research, 
the experimentation with new practices and solutions 
can also serve to derive design principles, which contribute to the academic knowledge base. Figure 1 
depicts this design science model.  
 
In design science research literature, the ‘design solutions’ in the model by Van Burg, et al. (2008) are 
more commonly known as ‘artifacts’. Artifacts enable the transformation of organizational situations 
to better or desirable states and can take the form of classified constructs, models, methods and 
instantiations. Through an adequate understanding of the problem, derived from academic research 
and managerial practice, design science research is used to construct and evaluate artifacts. The 
evaluation of the artifact functions as validation for design principles and theories in academia (Van 
Burg, et al., 2008; Dresch, et al., 2015).  
 

2.1.2. Research design 

The research design follows the design science research methodology. However, there are many 
different approaches to conducting design science research. The research design for this study was 
based on the science-based design model by Van Burg, et al. (2008) (Figure 1) and combines elements 
from the theory-informed problem solving cycle and synthesis-evaluation- and requirement-design 
iteration model by Van Aken, Berends & Van der Bij (2012) together with the design science research 
model by Dresch, et al. (2015). These models are depicted in Appendix III. 

Figure 1. Science-based design by Van Burg, 
et al. (2008). 
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Figure 2 depicts the research design for this 
thesis research. The first step includes the 
‘identification of the problem’ followed by 
setting the ‘research objectives’. These 
activities have been conducted during the 
intake activities at Bizzomate and in the 
proposal phase of this thesis research, which 
results are described in the introductory 
chapter. Dresch, et al. (2015) emphasized the 
importance of generating a profound 
understanding of the different aspects of the 
given problem. This was achieved through 
empirical research within the organization 
and through consulting academic knowledge 
bases. The empirical research took form in an 
‘exploratory case study’ and the academic 
research in a ‘systematic literature review’. 
Both these research methodologies are more 
explicitly described in the research 
methodology section (chapter 2.3.). From the 
‘exploratory case study’, ‘design 
requirements’ were derived that directed the 
‘development of the artifact’. These include 
input from the perspective of Bizzomate. 
From the ‘systematic literature review’, ‘design principles’ were identified. These are theories derived 
from academic literature that are applicable to the organizational situation and were included in the 
artifact design as well. Denyer, Tranfield & Van Aken (2008) proposed to formulate the design 
principles in a so-called ‘CIMO-logic’, which was used in this research. The logic relates to a 
combination of problematic Contexts, for which certain Intervention is suggested, to produce intended 
Outcome(s), through specified Mechanisms. The components of the logic are more explicitly described 
in Appendix IV.  
‘Evaluation of the artifact’ is an important aspect in design science research (Dresch, et al., 2015). If 
the developed artifact is not satisfactory, it provides insights to adjust the ‘design requirements’, 
‘design principles’ or only the ‘development of the artifact’. This process was iterative until the artifact 
was satisfactory by heuristic standards (Van Aken, et al., 2012). Then, the final ‘artifact design’ was 
documented. Additionally, Van Burg, et al. (2008) and Dresch, et al. (2015) emphasized the importance 
of the contribution to the academic knowledge base. Since the artifact was based on design principles 
from academic literature, evaluating the artifact also contributes to academia. This ‘contribution to 
academia’ can therefore be documented regarding the validation of the theories at hand.  

 

2.2. Research strategy 

A research strategy is described as the general orientation of the conduct of research, which can be 
quantitative, qualitative or a mixture of both. Qualitative research is oriented towards the discovery 
of the properties of objects, phenomena, situations, people, meanings and events. In contrast, 
quantitative research is oriented towards the number or amount of these properties (Van Aken, et al., 
2012). The objective of this research was to investigate the value of a concept (DT) within a given 
environment (IT consulting and – development). There can be large and multifaceted differences in 
the outcomes in this setting, and the research on DT in the IT industry is limited. Therefore, it was not 
effective to employ standardized measuring methods and qualitative methods were more appropriate. 
Furthermore, a qualitative research is characterized by an interpretative approach, which includes 
both interpretations and perceptions of the researcher and the people (employees) that were studied 

Figure 2. Research design, inspired by Dresch, et al. 
(2015) and Van Aken, et al. (2012). 
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(Van Aken, et al., 2012). It is therefore critical in qualitative research that the researcher adopts an 
objective point of view and ensures that the responses of the people in the study were well 
represented and documented. 

 

2.3. Research methods  

Due to the qualitative research strategy that was employed, the methods of this research had a 
qualitative nature. This study included both literature review and empirical research. The sub-research 
questions were answered through both research methods. Table 1 shows an abstract depiction of the 
division of these research methods between the sub-research questions. Sub-research question RQ1 
was predominantly answered through literature review, whereas sub-research question RQ3 was 
predominantly answered through empirical research. In the following sections the methodology of the 
literature review and empirical research are elaborated upon.  
 

Table 1. Division of used research methods over the sub-research questions. 

RQ1 Literature 

RQ2  

RQ3 Empirical 

  

2.3.1. Systematic literature review 

The literature review for this study was conducted systematically. Systematic literature reviews are 
secondary studies which map, find, evaluate, consolidate and aggregate the results of relevant primary 
studies on a specific research topic. The ‘systematic’ part of the definition denotes that the review was 
performed in accordance to explicit, planned, responsible and justifiable methods. As there is no single 
method for conducting systematic literature review, it is crucial that the systematic approach is 
described to assess its bias, accuracy, auditability, replicability and updatability (Dresch, et al., 2015). 
Combining the predetermined steps of Randolph (2009) and Kitchenham & Charters (2007), the 
following steps were taken: 1) Provide research objectives; 2) Data collection, including search and 
selection strategy; 3) Data evaluation, including extraction strategy; and 4) Synthesize the extracted 
data.  

 

2.3.1.1 Literature review objectives   

As explained in Figure 2, design principles were used as input for the development of the artifact. The 
central objective of the systematic review was to derive design principles from existing theories in 
academia. More specifically, the objective of the systematic review was to investigate mechanisms 
that are triggered by interventions that would have a positive outcome that functions as (part of the) 
solution for the given problem statement. In order to formulate these design principles, a profound 
understanding of the practices and concept at hand should be developed.  
The sub-research question RQ1 “What is standard practice in IT consulting and - developing firms with 
an agile setting?” was predominantly answered through existing literature. Therefore, the objective of 
this literature review was to develop a thorough understanding of IT consulting practices and agile 
software development (ASD). Sub-research question RQ2 “What Design Thinking elements can be 
adopted in the consulting- and developing practices of IT firms with an agile setting?” partially needs 
to be answered through information from existing literature. Therefore, the objective of the literature 
review includes creating an understanding of DT and obtaining an overview of the elements of DT 
which have a beneficial influence on ASD, or which can represent a challenge. The objective for RQ2 
needed a more exhaustive type of review than RQ1 to create an accurate view of what these beneficial 
and challenging effects are when adopting DT in ASD. Therefore, the data collection and data 
evaluation was predominantly focussed on investigating beneficial and challenging effects of adopting 
DT in ASD.  
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2.3.1.2. Data collection 

This section documents the search strategy to ensure unbiased, accurate, auditable, updatable and 
especially replicable results and contains the search sources and search terms used for the data 
collection to obtain an overview of beneficial and challenging effects of adopting DT in ASD. 
Both Google Scholar and Web of Science has been used as search engine to find appropriate literature 
studies. The term ‘Design Thinking’ was searched in the titles of the literature studies, as it denotes 
the importance of the concept in the respective literature. Furthermore, the search query includes 
different synonyms of the IT developing environment. The search query resulted in 391 potential 
literature studies and was formulated as follows:       

 
(adoption OR implementation) AND ("intitle:Design intitle:Thinking") AND ("IT development" OR "IT 
developing" OR "IT industry" OR "ICT development" OR "ICT developing" OR "ICT industry" OR agile OR 
agility OR "software development" OR "software developing" OR “software engineering”) 
 

2.3.1.3. Data evaluation 

The 391 collected literature studies needed to be 
evaluated whether it contained relevant data for 
obtaining an overview of beneficial and challenging 
effects of adopting DT in ASD. It needed to uphold to 
quality standards. Furthermore, it needed to be 
evaluated what data had to be extracted to obtain 
auditable, reproducible and updateable results. In 
order to objectively select the appropriate literature, 
the selection strategy was defined in advance of the 
review. This selection strategy followed the process 
depicted by Dresch, et al. (2015) (Figure 3). 

 Some of these 391 results contained a journal 
with multiple possible relevant literature 
studies. This resulted in a batch of 399 literature studies. However, 42 doubles were found and 
the batch of ‘Studies Found’ contained 357 unique literature studies.  

 In the next step the titles and abstracts of the found studies were analysed. In this stage, the 
inclusion criteria was whether the study discusses Design Thinking in IT-related environments. 
This resulted in only 71 potential literature studies and 286 studies were excluded.  

 The 71 literature studies were then more thoroughly analysed according to inclusion criteria. 
The inclusion criteria include quality of the literature study performance, relevance to the 
review question, and relevance to the review focus (Table 2). Literature studies were excluded 
when it scores ‘low’ on one of the dimensions. This lead to excluding 19 more literature studies 
leaving 51 literature studies. These 51 studies provided insights into the beneficial and 
challenging effects of adopting DT in ASD, however, not all insights were relevant for this study. 
Therefore, only 48 studies were included in the batch of ‘Included Studies’ (Figure 3).  

 
In order to fulfil the objective of this systematic literature review, data was gathered regarding ASD, 
DT and the beneficial and challenging effects of adopting DT in ASD. Therefore, the methodology, 
results and conclusion sections of all the selected literature studies were reviewed. The methodology 
sections of the literature studies provided insights whether the adoption was empirically researched, 
or if the results are based on reviews of e.g. literature and cases. 
 
 

Figure 3. Literature material selection 
process by Dresch, et al. (2015). 
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Table 2. Quality and relevance assessment by Dresch, et al. (2015). 

 
 

2.3.1.4. Selected literature 

Appendix V depicts the selected 48 literature studies for obtaining an overview of beneficial and 
challenging effects of adopting DT in ASD. Additionally, Appendix V depicts graphical representations 
of the years the studies have been published and the proportions of research methods used. The 
earliest relevant literature studies were published in 2011 and at the time of writing already one study 
was published in 2019. Regarding the research methods, the majority of literature studies were not 
validated and were rather conceptual analyses.  
  

2.3.2. Exploratory case study 

A case study method explores and investigates contemporary real-life phenomena through contextual 
analysis of a limited number of events or conditions, and their relationships (Zainal, 2007). Exploratory 
research aims to develop ideas and theories, or in this case a prescribed solution, from phenomena, 
conditions and relations that are relatively unknown (Baarda, 2010). This study was conducted within 
the environment of Bizzomate, and the central research question was of an explorative nature. 
Therefore, the empirical research took form in an exploratory case study. 
 

2.3.2.1. Empirical research objectives 

The main focus for the empirical research part was on investigating sub-research question RQ2 “What 
Design Thinking elements can be adopted in the consulting - and developing practices of  IT firms with 
an agile setting?” and RQ3 “How can Design Thinking be adopted and implemented at Bizzomate?”. As 
for RQ1 “What is standard practice in IT consulting and - developing firms with an agile setting?”, it 
was only discussed whether the IT consulting - and - developing practices of Bizzomate match with the 
understanding created from existing literature. If this was the case, the insights for RQ2 derived from 
literature are applicable to the case of Bizzomate. Therefore, the objectives of the exploratory case 
study were to investigate the IT consulting - and - developing practices within Bizzomate, what 
elements of DT are applicable in practices of Bizzomate and how these could be implemented and 
adopted by Bizzomate. From the insights of these RQ’s, design requirements were derived that would 
guide the development of the artifact.  
 

2.3.2.2. Qualitative data collection method 

This section provides the qualitative method that was used in the exploratory case study. This method 
provided qualitative ‘capta’. Capta is the ‘raw material’ that is captured in the qualitative methods, 
that needs to be transformed into ‘data’ that was useful for this research (Van Aken, et al., 2012). This 
transformation of capta into data is described in the qualitative data analysis methodology section. As 
this study was conducted within the environment of Bizzomate, it was evaluated which qualitative data 
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collection methods were suitable and possible. The qualitative exploratory case study was conducted 
through interviews.  
  
Semi-structured interviews  
As interviewing method the semi-structured interview was used. A semi-structured interview guides 
the conversation of an in-depth interview towards topics of interest, but leaves sufficient room for 
additional information. It involves systematically preparing questions including probes to elicit more 
elaborate responses. The prepared questions were derived from topics that need to be covered during 
the interview. (Legard, Keegan & Ward, 2003; Dumay, 2011; Van Aken, et al., 2012) 
 
The first step in creating the semi-structured interview was creating a topic list with the main questions 
the interviewer liked to discuss (Baarda, 2010), while ensuring that the topics align with the research 
questions (Castillo-Montoya, 2016). From the aforementioned research objectives, the topics that 
were covered in the interviews are depicted in Table 3. Next, the topics were matched with the sub-
research questions in the interview protocol matrix developed by Castillo-Montoya (2016) (Table 4). 

Table 3. Topic list for semi-structured interview. 

Topic 1 What IT consulting - and developing practices are included in the process of Bizzomate? 

Topic 2 How is the execution of the IT consulting - and developing practices of Bizzomate perceived?  

Topic 3 How is Design Thinking generally perceived? 

Topic 4 How is the fit between Design Thinking and the practices of Bizzomate perceived?  

Topic 5 What elements of Design Thinking are perceived enhancements in the practices of Bizzomate?  

Topic 6 What are perceived challenges in adopting Design Thinking at Bizzomate? 

Topic 7 How does Bizzomate execute Design Thinking at the moment?  

Topic 8 How is the implementation of Design Thinking envisioned by management? 

Topic 9 What do clients think of Design Thinking within the practice of Bizzomate? 

 
Table 4. Interview protocol matrix (Castillo-Montoya, 2016). 

 Topic 1 Topic 2 Topic 3 Topic 4 Topic 5 Topic 6 Topic 7 Topic 8 Topic 9 

RQ1 X X        

RQ2    X X X    

RQ3   X    X X X 

 
Each topic was transformed into multiple probing questions, which formed the guiding script for the 
interviews (Castillo-Montoya, 2016). Not all topics fit in one interview. These were divided over three 
groups of respondents, each having its own interview script: employees, management and clients. 
Each member of a particular group participated in a similar interview, guided by the same script. This 
resulted in three different guiding scripts, with overlapping topics and probing questions. Table 5 
demonstrates the different scripts, the belonging respondents and which topics the scripts needed to 
incorporate.     
        

Table 5. Interview scripts with belonging respondents and interview topics. 

Script Respondents Topic 1 Topic 2 Topic 3 Topic 4 Topic 5 Topic 6 Topic 7 Topic 8 Topic 9 

Script 1 Employees X X X  X  X  X     

Script 2 Management  X X X X X X X   

Script 3 Clients  X  X       X   X 
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2.3.2.3. Sample 

Sampling is the activity that involves decisions about how to select the instances and the number of 
instances to select (Van Aken, et al., 2012). For the interviews with the group of employees (first script) 
and the interviews with members of the management team (second script) typical case sampling was 
used. In this strategy the respondents are selected that are typical examples of the population. Since 
Bizzomate was only experimenting with DT, not every client was familiar with this new approach. 
Therefore, the sampling method for the interviews with clients (third script) was subjected to 
influential case sampling. This strategy selects the cases that are or have been important to the 
organization. This way, insights are generated from these special cases which already have experienced 
Bizzomate’s DT practices. (Van Aken, et al., 2012)   
 
Table 6 shows the sample of interview respondents, their functions, interview date and which 
interview script they have been interviewed with.  

 
Table 6. Interview respondents. 

Respondent Function Company Interview date Interview script 

Philippe Neven New business development Bizzomate 26-03-2019 Script 1 – Employees 

Erik Poels Scrum master Bizzomate 26-03-2019 Script 1 – Employees 

Marc Gelissen Founder / CEO Bizzomate 04-04-2019 Script 1 – Employees 

Jordy Voesten Business consultant Bizzomate 05-04-2019 Script 1 – Employees 

Hugo Ernst Mendix consultant Bizzomate 10-05-2019 Script 1 – Employees 

Dennis van der Voort Mendix consultant Bizzomate 10-05-2019 Script 1 – Employees 

Coen Spinhoven Mendix consultant Bizzomate 15-05-2019 Script 1 – Employees 

Anne van der Heide Happiness officer Bizzomate 16-05-2019 Script 2 – Management team 

Charles Bronzwaer Factory leader Bizzomate 17-05-2019 Script 2 – Management team 

Henry Kraaijenbos Transformation leader / CEO Bizzomate 29-05-2019 Script 2 – Management team 

Jeroen Bruinooge Head of ‘automotive 
expertise’ & ‘claims’ 

DEKRA 
Belgium 

24-05-2019 Script 3 - Clients 

Martin Wanschers Start-up management BAM Infra 
Telecom 

28-05-2019 Script 3 - Clients 

 

2.3.2.4. Qualitative data analysis 

The qualitative data collection methods provide ‘capta’ which needs to be transformed into useful data 
for the study (Van Aken, et al., 2012). For this transformation, a qualitative data analysis method was 
needed. The capta was coded, consisting of labelling or categorizing phenomena in the capta. Van 
Aken, et al. (2012) provided the following steps in creating a coding scheme. 

 Coding: Preliminary codes were developed while the coding scheme was in progress. 
Preliminary codes were transformed or bundled into final codes. 

 Categorizing: The codes were categorized. 

 Selective coding: The capta was scanned for not-yet-analysed instances belonging to an 
identified code or category. 

The coding scheme that has been created from the capta of the semi-structured interviews can be 
found in Appendix VI.  
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2.4. The artifact 

In design science research, an artifact should be developed to reduce the gap between managerial 
practice and academic research. The artifact includes insights derived from both empirical and 
literature research (Van Aken, et al., 2012; Dresch, et al., 2015). Design requirements were derived 
from the exploratory case study and design principles were derived from the systematic literature 
review. Combining the two guided the development of the artifact. In design science research, as 
emphasized by Dresch, et al. (2015), the evaluation of the artifact is as important as the development. 
Therefore, this section describes the methodologies of the development and evaluation of the artifact.   
 

2.4.1. Development of the artifact 

The objective to develop and evaluate an artifact was threefold: to provide insights for RQ3 and to 
generalize the insights, through the design principles it holds, to ultimately answer the central research 
question of this study. As mentioned earlier, the artifacts take the form of classified constructs, models, 
methods and instantiations. “Artifacts are artificial things that can be characterized in terms of 
functions, goals and adaptation” (Dresch, et al., 2015, p. 106). These are represented in terms of 
graphics, imperatives and descriptives. Descriptives communicate the details of the main components 
of the artifact. All the three representations of the artifact need to be developed. Dresch, et al. (2015) 
emphasized that in the development of an artifact, first a clear goal needs to be formulated that was 
derived from the research analysis, the design requirements and the design principles. This goal 
needed to include aspects regarding the artifact’s feasibility, value and representation to ensure that 
the artifact could be implemented at Bizzomate. The artifact was constructed according to the design 
requirements, design principles and the artifact goal. 
 

2.4.2. Evaluation of the artifact 

“Evaluation of design artifacts and design theories is a key activity in design science research, as it 
provides feedback for further development and assures the rigour of the research” (Venable, Pries-Heje 
& Baskerville, 2016, p. 77). An evaluative session was designed according to the steps and input 
possibilities by Venable, et al. (2016): 

 Step 1 - Explicate the goal: The goal of the evaluation was to test the design requirements and 
design principles incorporated in the artifact and to test whether the artifact can easily be 
understood by Bizzomate’s employees. 

 Step 2 - Choose a strategy for the evaluation: The artifact had low social and technical risk, 
therefore the ‘Quick & Simple’-evaluation strategy was selected for this evaluation. This 
strategy does not conduct formative evaluation and progresses to summative evaluations. It 
is low cost and encourages quick project conclusion.   

 Step 3 - Determine the properties to evaluate: The goal, strategy, work plan, outcomes and 
side effects were evaluated. These evaluands were appropriate for a ‘Quick & Simple’ 
evaluation strategy. 

 Step 4 - Design the evaluation episode: The evaluation episode (section) describes the 
subsections 1) description of the evaluation, 2) the interaction with the artifact, 3) analysis, of 
the artifact and 4) suggestions for improvement of the artifact. 
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2.5. Quality criteria  

The quality criteria had directed this research in upholding to certain standards and consequently can 
be used to evaluate the quality of this research (Van Aken, et al., 2012). The following sections address 
the controllability, reliability and validity of this research.  
  

2.5.1. Controllability 

Van Aken, et al. (2012) explicated that controllability is the first requirement for reaching inter-
subjective agreement on the results. To reach controllability, it should be described how the research 
was executed. This was achieved through the extensive methodology chapter of this research. 
 

2.5.2. Reliability 

“The results of a study are reliable when these are independent of the particular characteristics of that 
study and can therefore be replicated in other studies” (Van Aken, et al., 2012, p. 204). The reliability 
of a study can be compromised by four sources of biases: the researcher, the instrument, the 
respondents and the situation. Van Aken, et al. (2012) recommended repetition as a strategy to 
achieve reliability of results. Therefore, multiple literature sources were consulted for similar or 
distinctive results and multiple interviews are conducted to achieve reliable and generic results of the 
research objectives. As the study followed a qualitative strategy, it was inevitable that the results were 
subject to (biased) interpretations of the researcher. However, the analysing and theorizing processes 
are well-documented to follow the researcher’s line of reasoning to achieve inter-rater reliability. 
Dresch, et al. (2015) explicated that rigorous evaluation of the research results ensures reliability 
(Figure 4).  
 

  

Figure 4. Parameters for  the rigor of design science research as depicted in Dresch et al. (2015). 
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2.5.3. Validity 

“Research results are valid when it is justified by the way it is generated” (Van Aken, et al., 2012, p. 
209). To achieve validity in design science, Dresch, et al. (2015) proposed to accurately and explicitly 
define the internal environment, the external environment and the objectives; to define how the 
artifact is tested and to describe the mechanisms that generated the results. This was achieved by the 
extensive description of this methodology chapter. Further validity could be achieved through 
measurement -, internal - and external validity (Van Aken, et al., 2012). 
 

2.5.3.1. Measurement/construct validity 

Measurement or construct validity is primarily of concern for quantitative research. It refers to 
whether it measures what is intended to be measured. However, for qualitative research the construct 
validity can be improved by triangulation and by asking the respondents to review the findings derived 
from their interviews (Van Aken, et al., 2012). Both were used in order to improve the measurement 
validity. The triangulation took form in 1) data triangulation, as multiple respondents and sources were 
consulted, 2) theory triangulation, as multiple theories in literature were consulted and 3) method 
triangulation, as this research was conducted through literature and empirical research methods.  
 

2.5.3.2. Internal validity  

As for qualitative research, internal validity could be perceived as to whether the conclusions are 
justified and complete (Van Aken, et al., 2012). This was achieved through the evaluation of the artifact 
in which the design principles and design requirements derived from the study were evaluated.  
 

2.5.3.3. External validity  

External validity refers to the degree to which the conclusions of this study could be generalized out 
of the specific context (Van Aken, et al., 2012). For qualitative research, the external validity is often 
weak due to the use of case studies and small samples. However, due to the use and evaluation of 
design principles the results could be generalized and a contribution to academic research could be 
made (Van Burg, et al., 2008).      
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3. Systematic literature review and development of 

design principles 
The central objective of the systematic review was to derive design principles from existing theories in 
academia. The review was focussed on mechanisms, that are triggered by interventions, that have a 
positive outcome that functions as (part of the) solution for the given problem statement. In order to 
formulate these design principles, a profound understanding of the practices and concept at hand 
needed to be developed. The first section documents theories regarding the IT consulting - and - 
developing practices and the second section documents theories regarding the concept of DT and the 
elements it comprises. Then, the value of the DT elements is elaborated and clarified in IT consulting - 
and - developing practices. In the last section the theories and insights are combined to capture the 
value of DT for IT consulting and – developing practices in design principles. These were used in the 
development of the artifact. 
 

3.1. IT consulting - and - developing practices 

This section outlines relevant theories that are related to IT consulting and - developing practises. 
These theories form the base of the contextual factors where DT related interventions and –
mechanisms can realize desirable outcomes (Denyer, et al., 2008). First, IT consulting practices were 
investigated, in which the emergence and the development of IT consulting practices were outlined. It 
investigated contextual theories regarding the need for IT consulting practices and key aspects of 
valuable execution. Second, the IT developing practices were investigated, with the focus on agile 
software development practices. Finally, the research was recapped to stipulate the contextual factors 
for the added value of DT. 
 

3.1.1. IT consulting practices 

IT has become an integral part in consumerism and business. Additionally, IT is becoming more and 
more complex due to increasing customer demands and tailored wishes; higher standards and 
regulations; and increasing needs for better alignment throughout the business (Pereira & Russo, 2018; 
Vetterli, Uebernickel & Brenner, 2013). Information Systems (IS) and Information Technology (IT) have 
become an integral tool for management consulting companies to deal with central issues of 
organizations. For example, Customer Relationship Management (CRM) and Enterprise Resource 
Planning (ERP) systems introduced by IT consulting firms, have played key roles in management 
improvements. Through IT, organizations can achieve sustainable competitive advantage (Kumar, et 
al., 2017). Kumar, et al. (2017) emphasized that organizations increasingly need experts who are 
experienced and have valuable insights in solving business problems through IT. Dance (1995) 
identified twelve mistakes firms make when IT consultants are not involved. These include: 

 Buying the same software as industry peers although the business is organized differently; 

 Buying software that does not match the business needs in terms of complexity and costs;  

 Buying software that is too complex or expensive than the business needs;  

 Buying software to which the company should conform to rather than flexible software that 
can be tailored to the company. 

 
IT services have become more significant than its products, as the IT product business declines and 
service revenue grows faster (Cusumano, 2008). This shift towards services accommodated the rise of 
IT consulting firms, which provide services that produce and transfer IT-related knowledge to clients 
and can provide intermediate services between clients and developers (Bilderbeek & den Hertog, 
1998). Sarvary (1999) explicated that IT consultants can be seen as technology brokers. Through the 
consulting assignment, the IT consultant is connected to many firms in different industries and has an 
important role in transferring knowledge across industries to enhance best practice solutions. 
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Djavanshir & Agresti (2007) stressed that the main 
challenge in IT consulting is effective communication, 
which includes the ability to anticipate concerns and to 
respond sensitively to needs and expectations. They 
distinguished two sets of communicative skills on the 
basis of the hurdle model (Figure 5). The hurdle 
represents the point at which a customer decides to turn 
an idea into a marketable product or service. Kumar, et 
al. (2017) emphasized the importance of effective 
communication among stakeholders as well, to prevent information asymmetry between clients and 
IT consultants, which otherwise leads to either one behaving in their self-interest. 

 

3.1.2. IT developing practices  

3.1.2.1. Agile software development 

Traditional software development methodologies have a predictive approach, comprehensive 
documentation and are process and tool oriented (Awad, 2005). However, these are labour intensive, 
difficult to learn, time consuming and slow down the development process. Traditional methodologies 
are perceived as restrictive and bureaucratic. These methodologies cannot adapt to changing 
circumstances in organizations and projects. Agile software development (ASD) methods are 
introduced in response to the dynamics of the modern business environment, which requires a more 
adaptive approach (Gurusamy, et al., 2016). Whereas traditional methods advocate extensive 
planning, codified processes and extensive documentation to develop efficient and predictable 
activities, ASD address the challenge of an unpredictable world by relying on the developers and their 
abilities rather than on processes (Dybå & Dingsør, 2008). ASD emphasizes the human aspects involved 
in software development more than processes and tools, stimulates continuously performing software 
tests, and stimulates cooperation between developers and customers (Pereira & Russo, 2018).  
 
The ‘agile manifesto’ was written in 2001 and lists twelve principles to focus on four core values: 1) 
Individuals and interactions over processes and tools; 2) Working software over comprehensive 
documentation; 3) Customer collaboration over contract negotiation; and 4) Responding to change 
over following a plan (Highsmith & Cockburn, 2001). Conclusively, ASD is an adaptive software 
development approach in which requirements and solutions evolve iteratively through the 
collaboration of self-organizing and cross-functional teams and their customers or end users. In every 
iteration, a working part of the complete software system is delivered to be reviewed by the customer 
and end users. This approach reduces the upfront research and satisfies the customer on an early and 
continuous basis (Gurusamy, et al., 2016; Pereira & Russo, 2018; Vetterli, Uebernickel & Brenner, 
2013). ASD increases transparency, improves product quality, reduces project time, increases job 
satisfaction, and ultimately increases the perceived value by the customer (Dybå & Dingsør, 2008; 
Pereira & Russo, 2018). Dybå & Dingsør (2008) and Pereira & Russo (2018) emphasized that these 
benefits are due the high individual and team autonomy in ASD teams; the intensive collaboration with 
customers; the stimulated face-to-face communication; the fit with many different environments and 
the work process for handling defects.  
 
Highsmith & Cockburn (2001) emphasized that the agile values and principles are not only applicable 
to software development, since it is a new paradigm for businesses to adopt in their organizational 
culture. “Agility… is a comprehensive response to business challenges of profiting from rapidly 
changing, continually fragmenting global markets for high-quality, high-performance, customer-
configured goods and services” (Awad, 2005, p. 18).  
 

Figure 5. The Hurdle model as depicted in 
Djavanshir & Agresti (2007). 
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3.1.2.2. Shortcomings of agile software development  

Although ASD is perceived as the new paradigm that fits the increasingly dynamic modern world, 
several shortcomings of the methodology have been identified. At first, ASD had been subjected to the 
criticism that its adoption is not ideal compared to the traditional methodologies. These include: 

 ASD is over-hyped and misunderstood (Misra, Kumar, Kumar, Fantazy & Akhter, 2012); 

 ASD relies on the tacit knowledge embodied by the team, rather than writing the knowledge 
down in documentation. This lack of documentation is a risk as it may lead to architectural 
mistakes that cannot be easily detected by external reviewers. This lack of rigor in the 
methodology can reduce the quality of the product (Awad, 2005; Misra, et al., 2012); 

 There is danger of inappropriate application. Not every project can be sliced into the right 
pieces for speedy incremental refinement. It does not work for developing safety-critical and 
reliable, or large and complex software systems. ASD emphasizes on pair programming and 
informal reviews, rather than traditional walkthroughs and code inspections, which may not 
be adequate for strict regulations of critical software. ASD is only appropriate for applications 
that do not involve much complexity and can be quickly built. Additionally, when ASD is 
executed in a predictable environment, the methodology may conflict with the customers who 
want developers to believe that their priorities and evolution requirements are worth 
accommodating (Awad, 2005; Misra, et al., 2012); 

 It may be incompatible with the development culture and requires significant cultural change 
for adoption in projects (Misra, et al., 2012; Vijayasarathy & Turk, 2008); 

 ASD lacks attention to architectural issues and user interface design, which leads to suboptimal 
design decisions. Additionally, the focus on early results in large software systems can lead to 
extensive rework when the architecture does not scale up (Awad, 2005; Dybå & Dingsør, 2008; 
Misra, et al., 2012); 

 Contractual negotiations may be difficult to attain due to the lack of predictive control (Misra, 
et al., 2012; Vijayasarathy & Turk, 2008); 

 Customer involvement can become a bottleneck when the number of customer participants is 
limited, which will lead to a unified set of requirements. Consequently, when the number of 
customer participants is too abundant, the different viewpoints may conflict (Awad, 2005); 

 
Apart from critique related to traditional methodologies, shortcomings to ASD could be identified 
related to its fit to the dynamic modern world as well. Kowark, et al. (2014) concluded that ASD does 
not automatically fosters an innovative approach and may lead to unsatisfactory software products. 
The requirement engineering (RE) process in ASD is treated as a black box. ASD does not address the 
generation of empathy and understanding for the customer and end user’s needs. It does not stimulate 
a holistic point of view to the initial problem. It does not foster reframing activities to pivot from the 
original problem and solution idea and does not incorporate creative and imaginative spirit that fosters 
innovation. It does not necessarily incorporate a future-oriented perspective. All these aspects hinder 
an innovative approach and may lead to the production of unsatisfactory products. (Corral & Fronza, 
2018; Denning, 2013; Dolata & Schwabe, 2016; Lindberg, Meinel & Wagner, 2011; Prasad, et al., 2018; 
Vetterli, Uebernickel & Brenner, 2013; Ximenes, et al., 2015).  
 

3.1.3. Recap of IT consulting - and - developing practices 

In recap, IT is becoming more and more complex and organizations need experts with up to date 
knowledge and experience in solving their business issues through IT. IT consultants play an important 
role in the creation of valuable IT solutions. They provide intermediate services between clients and 
developers in which they can employ knowledge gained across industries. This contributes to 
continuously enhancing best practice through IT. In dealing with complexity that includes a wide 
variety of business issues, effective communication has become of vital importance in different phases 
of IT consulting practices. 
   



 

23 
 

ASD is a more human-centred and flexible approach to software development. It is effective in handling 
defects and due to the high autonomous approach it increases job satisfaction. It satisfies the customer 
on a continuous basis and it results in more valuable solutions than traditional methods. However, it 
does not automatically fosters an innovative approach. ASD might be over-hyped and misunderstood 
which increases the danger of inappropriate application. Due to the specific working culture that it 
requires and the lack of predictive control the method is challenging to adopt. Furthermore, customer 
involvement is only valuable with a ‘sweet spot’ amount of customers and the overall methodology 
might lead to extensive rework.  
  

3.2. The concept of Design Thinking 

In order to investigate the value of DT in IT consulting firms, the concept of DT needed to be 
understood first. This section starts with the definition of DT, followed by the elements that comprise 
a DT approach. Finally the concept of DT was recapped, which can serve as a basis for understanding 
the added value of DT. 
  

3.2.1. Definition of Design Thinking 

The term Design Thinking (DT) is becoming increasingly ubiquitous, as it is used in various ways and 
multiple contexts (Kimbell, 2011). In any case, DT is perceived as a human-centric approach to problem 
solving (Brown, 2009; Frye & Inge, 2013; Hassi & Laakso, 2011; Kimbell, 2011). Frye & Inge (2013) 
provided a set of DT definitions by different well-cited authors in the field of DT research (Table 7). The 
concise definition is quite up to debate in the academic discourse (Kriger, 2004). This review did not 
contribute to that debate. Instead of focussing what DT exactly is, it focussed on where and how it can 
be used and follows the point of view by Johansson-Sköldberg, Woodilla & Çetinkaya (2013) (p. 12): 
“As social constructionists we 
regard an approach that begins 
with the question, ‘What is Design 
Thinking?’ as an essential trap. We 
do not believe that there is a unique 
meaning of ‘Design Thinking’, and 
accordingly we should not look for 
one. Instead, we look for where and 
how the concept is used in different 
situations, both theoretical and 
practical, and what meaning is 
given to the concept”. 
 

3.2.2. Elements of Design Thinking  

Prior to reviewing what comprises the concept of DT, it is important to distinguish between two 
separate discourses. The ‘design discourse’ focusses on the cognitive aspects of designing and 
discusses e.g. ‘the way designers think and work’. The ‘management discourse’ regards DT as an 
overarching method for innovation and especially for creating value. It focuses on the need to improve 
managers’ DT skills for better business success. The former discourse focusses more on the theoretical 
domain surrounding DT, whereas the latter focuses more on the practical application (Hassi & Laakso, 
2011). Henceforward, the concept was perceived as from the perspective of the management 
discourse, as this review was focussed on the practical application of DT in an IT consulting and - 
developing business environment. 
 
In this respect, DT is perceived as a methodology for innovation. Various authors described the 
methodology with different focuses. Plattner, et al. (2011) emphasized that the methodology 
integrates human -, business - and technological factors in problem formulating, problem solving and 

Table 7. Design Thinking definitions as depicted in Frye & Inge (2013). 
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designing the solution. Peres, et al. (2013) focussed on the human-centeredness of techniques and 
tools of DT and on the iterative process of DT. This human-centeredness includes e.g. extensive 
collaboration, interdisciplinary teams and user centrism (Malins & Maciver, 2016; Kowark, et al., 2014). 
Furthermore, Malins & Maciver (2016) and Kowark, et al. (2014) emphasized that the methodology 
drives reflective reframing of the initial starting point of a problem and challenging existing 
assumptions. DT requires a holistic viewpoint and experiential -, and especially visual methodologies 
while generating numerous ideas and solutions and incorporates divergent and convergent thinking. 
According to them, DT is especially useful for complex or paradoxical problems that do not have a fixed 
solution, as it allows for great ambiguity in the process.  
Dolata & Schwabe (2016) explicated that DT changes the way people work through the mind-set it 
promotes and through the toolkit of practices it offers. The values underlying the DT mind-set are 
supported by the specific practices that are conducted as part of the DT process. Dolata & Schwabe 
(2016) emphasized that through continuous and sequential application of specific practices, a shift in 
mind-set can be achieved.  
  
Thus, DT has many aspects that relates to DT as a mind-set and DT as a practical process. Although the 
different authors described essential aspects regarding DT, still a complete perspective is missing. It is 
essential to understand what actually comprises the concept. What is included in DT and what is not? 
Process descriptions provide tangible 
representations of DT and are described as a number 
of steps, which can be divided over two spaces: the 
problem - and the solution space (Figure 6). Each 
space is characterized by overarching diverging and 
converging activities (Lindberg, et al., 2011). Most 
commonly, the DT process is generalized by the set 
of activities depicted in Figure 7. The problem space 
include the ‘Empathise’ and ‘Define’ steps, which 
helps in understanding what comprises the context 
of the design challenge. It provides the basis for the 
solution space, in which possible ideas are 
envisioned and evaluated in the ‘Ideate’, 
‘Prototype’ and ‘Test’ steps (Kowark, et al., 2014). 
 
Carlgren (2017) stressed that generic process 
descriptions of DT are too simplistic to explain what 
comprises the implementation and execution of DT 
approaches in organizations. This generic process 
might guide a participant unfamiliar with DT 
through the stages of a DT process, but it negates 
the value as a management concept that can be 
enacted in different ways within organizations. 
Only comprising DT by a finite number of steps neglects the practices, thinking styles and mentalities 
that are necessary to effectively apply a different way of thinking (Carlgren, Elmquist & Rauth, 2016). 
Therefore, DT can be comprised as a set of interlinking practices, thinking styles and mentalities as 
depicted in Figure 8 (Hassi & Laakso, 2011). These interlinking set of elements are elaborated in section 
3.3.1. 
 

Figure 6. Diverging and converging in the problem- and 
solution space (Lindberg, et al., 2011). 

Figure 7. The prescribed process of DT as depicted in 
Malins & Maciver (2016). 
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Figure 8. Framework of DT elements in the management discourse by Hassi & Laakso (2011). 

 

3.2.3. Recap of the concept of Design Thinking 

Although the precise definition is ubiquitous, it could be concluded that DT is a human-centred 
approach to problem solving which incorporates a different way of thinking relative to traditional 
managerial practice. This different way of thinking leads to more valuable results beyond the 
incremental scope. In order to achieve a different way of thinking and for the concept to be flexibly 
integrated in managerial practice, the adoption of DT should rather adhere to a set of interlinking 
practices, thinking styles and mentalities than following and applying specific process steps and tools. 
Continuous application of DT practices fosters a change in mind-set, which changes priorities and 
introduces new perspective to the process of reasoning. DT incorporates an iterative and experimental 
approach in which visual communication and reflective reframing is key. It allows for great ambiguity 
in the process, but also challenges perspectives and assumptions as DT is explorative in nature. 
 

3.3. Value of Design Thinking in IT consulting - and - developing 

practices  

The objective of this chapter was to investigate the value of DT in IT consulting - and - developing 
practices. Previous sections investigated these practices followed by the concept and elements of DT. 
This section describes how these elements add value in IT consulting - and - developing practices and 
how these elements need to be enacted in order to effectively execute DT to realize the desirable 
benefits of applying DT. First the value of DT for consulting practises is reviewed, followed by the value 
of DT for developing practises. Finally, the added value of DT is concluded upon.  
 

3.3.1. Design Thinking in (IT) consulting 

DT provides an innovative approach to problem solving. As consulting practices are inherently linked 
to problem solving activities, DT related interventions and mechanisms can result in beneficial 
outcomes in consulting practices. This section outlines the DT elements by Hassi & Laakso (2011) 
(Figure 8) and how these affect consulting practices. Note that the practices, thinking styles and 
mentalities are interlinked and all need to be incorporated to effectively adopt a DT approach and to 
realize its benefits. 
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3.3.1.1. Design Thinking practices 

Hassi & Laakso (2011) explicated that a human-centred approach aids the consultants in developing a 
deep understanding of the problem and aids the creation of empathy for the customers and their 
needs. Thinking by doing refers to reflection-in-action as an approach to knowledge creation. This 
knowledge is created iteratively and tangibly and is necessary for consultants to understand the 
problem and to find the right solution. Prototyping is a crucial tool for knowledge creation and idea 
exploration, instead of only representations of the solution in development. Visualizing practices 
stimulate collective sense making. It may reveal aspects, details and relationships that were not 
accessible in verbal presentations. A combination of divergent and convergent approaches refer to a 
process in which multiple ideas are generated to explore multiple paths towards a solution. Hassi & 
Laakso (2011) explicated that diverging activities enable creative thinking paths and converging 
activities enable the consultants to develop or define something more concrete and practical. A 
collaborative work style is essential in tackling complex problems, as it provides the access to 
knowledge of many fields and disciplines. (Hassi & Laakso, 2011) 
 

3.3.1.2. Design Thinking thinking styles 

Abductive reasoning refers to the logic of ‘what can be’ rather than ‘what is’ (deductive reasoning) 
(Dorst, 2011). This mode of thinking stimulates the generation of ideas and the challenging of 
assumptions. Furthermore, Hassi & Laakso emphasized that reflective reframing is key to DT. As 
knowledge is continuously generated in the iterative process of DT, the process of challenging the 
original problem and solution is not limited to the beginning of the process. A holistic view to the 
problem stimulates the focus on the impact of changes on the whole system surrounding the problem, 
including the customer’s needs, end-user’s environment and possible social factors. (Hassi & Laakso, 
2011) Brown (2009) emphasized that DT should bring competing constraints into a harmonious 
balance, which could be achieved through integrative thinking. This mode of thinking is mostly referred 
to as how DT balances and incorporates technical -, business - and customer demands. 
 

3.3.1.3. Design Thinking mentalities   

Hassi & Laakso (2011) explicated the necessary mental attitudes that need to be present when 
practicing DT techniques. The experimental and explorative mentality refers to being comfortable with 
situations in which one may be incorrect, but experiments nonetheless. Mistakes made in explorations 
and experimentations are a natural part of the DT process, under the guise of ‘failing fast’. A tolerance 
for ambiguity stimulates a liquid and open approach to problem solving that leads to new and creative 
alternatives for consultants to design best practices. Brown (2009) emphasized that no matter how 
challenging the constraints become, in a DT process at least one potential solution is perceived better 
than the existing alternatives. This is achieved through an optimistic attitude. Finally, a DT process is 
future-oriented for the solutions to have a long-term impact to stimulate vision driven practice.  

 

3.3.2. Design Thinking in agile software development 

The IT industry operates in a different paradigm. The adoption of DT specifically in IT developing 
methodologies might not be as apparent as for the consulting practices. Therefore, the working 
mechanisms of DT in ASD were thoroughly investigated. The effects of DT in ASD are limitedly 
researched in academic research. Consequently this research analysed many studies to develop 
theories of working mechanisms of DT and related outcomes for ASD. This section documents these 
benefits and challenges, where similar effects from different studies are grouped together.  
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3.3.2.1. Benefits of Design Thinking in agile software development 

[1] DT drives the innovative capacity of ASD 
Due to the stimulated creative and imaginative spirit, DT speeds up the process of innovation and 
enhances the innovative capacity of software developing organizations (Denning, 2013). DT extends 
the problem solving abilities of ASD teams with the purpose of making their outcomes more innovative 
(Lindberg, et al., 2011). Carell, Lauenroth & Platz (2018) concluded that the DT phase in an ASD project 
yielded more than 250 ideas. Hence, DT contributes to new findings and leveraging the knowledge 
contribution which could enhance innovative capacity (Dolata & Schwabe, 2016). DT extends the 
problem solving abilities of software developing teams, enabling them to take on poorly-understood 
complex socio-technical problems (Lindberg, et al., 2011; Newman, Ferrario, Simm, Forshaw, Friday & 
Whittle, 2015). Through the enhanced innovative capacity, DT holds a central position in gaining a 
competitive advantage for IT developing organizations (Kriger, 2014; O’Driscoll, 2016; Vetterli, 
Uebernickel, Brenner & Petrie, 2016). 
 
[2] DT drives the human-centred practices in ASD 
IT developers insufficiently build an in-depth understanding of the user and the context in ASD, 
because they cannot break from the patterns they internalized in their academic training. This 
understanding is essential for building a system that will be accepted and has significant business value 
(Adikari, Campbell & McDonald, 2013; Lindberg, et al., 2012; Prasad, et al., 2018). DT aims for 
developing empathy through the human-centred focus (Frye & Inge, 2013; Vetterli, Uebernickel, 
Brenner & Petrie, 2016). The effect of the developed empathy on ASD has been empirically proven by 
multiple studies:  

 IT developers became aware of possible underlying problems (Tan & Chen, 2016; Ximenes, et 
al., 2015);  

 IT developers repeatedly examined and questioned the set specifications throughout the 
process (Carell, et al., 2018);  

 IT developers were enabled to choose the right features to develop (Hildenbrand & Meyer, 
2012), which enabled them to develop more desirable and innovative products (Canedo & 
Parante da Costa, 2018; Carroll & Richardson, 2016; Frye & Inge, 2013; Prasad, et al., 2018);  

 Instead of only at the beginning, the end-user’s perspective is taken in mind throughout the 
whole process (Frye & Inge, 2013); and 

 Even inexperienced IT developers could propose new ways to approach the situation due to 
the developed empathy (Ximenes, et al., 2015). 

  
[3] DT drives divergent and convergent approaches in ASD 
This category constitutes to the findings that DT enhances the investigative nature of ASD practices 
(Darrin & Devereux, 2017; Higuchi & Nakano, 2017). DT’s diverging principles extend the explored 
solution patterns. It provides room for prior research and analysis and it provides the basis for 
envisioning and evaluating possible solutions (Gurusamy, et al., 2016; Luedeke, Köhler, Conrad, 
Grashiller, Ruf, Sailer, & Vielhaber, 2018). The synthesizing elements enable the IT developers to 
construct the solution, reducing the scope of the final product to a minimum viable product (Corral & 
Fronza, 2018). Gabrysiak, Giese & Seibel (2011) concluded that this approach of DT enhances the 
feasibility of the software solutions.      
 
[4] DT drives reflective reframing in ASD 
Reflective reframing is the main driver for an iterative approach. The reframing activities of DT foster 
creativity through continuous reframing of problem and solution space (Hehn & Uebernickel, 2018) 
and enable IT developers to pivot the original idea into a different one (Corral & Fronza, 2018). This 
allows for restless reinvention, which fosters innovation (Eickhoff, McGrath, Mayer, Bieswanger & 
Wolciak, 2018; Lindberg, et al., 2011; Wölbling, Krämer, Buss, Dribbisch, LoBeu & Taherivand, 2012). 
ASD is a more iterative approach to software methodology. However, the iterations in ASD function as 
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project accelerator and efficiency assurance, since it is used to speed up the process and to build the 
software more efficiently. ASD does not incorporate reflective reframing, since the iterations do not 
necessarily stimulate pivoting to other product ideas nor stimulate creativity (Corral & Fronza, 2018).  
 
[5] DT drives the incorporation of different perspectives in ASD 
One way how DT drives the incorporation of different perspectives is through the use of 
multidisciplinary teams, which bring different types of expertise together and helps to understand the 
user’s needs from different perspectives (Eickhoff, et al., 2018). Eickhoff, et al. (2018) concluded that 
multidisciplinary teams deliver enhanced customer value compared to homogeneous teams. ASD 
teams often include predominantly software developers with different expertise, which is often called 
a ‘multidisciplinary’ team. However, the type of multidisciplinary that is stimulated by DT incorporates 
a greater span to disciplines and expertise than only in the development department (Awad, 2005; 
Dobrigkeit, et al., 2018). 
Customer involvement is an appropriate practice for incorporating other perspectives as well, as it 
opens the dialogue regarding the problem and product context. This way, possible surprises could be 
eliminated thanks to early feedback (Jensen, Steinert & Lozano, 2016; Prasad, et al., 2018; Pereira & 
Russo, 2018). Customer involvement allows the IT developers to leverage the synergy of stakeholders 
to reach a refined solution (Carrol & Richardson, 2016).  
Additionally, DT drives an integrative, future-oriented and holistic perspective. Software development 
can learn from DT’s holistic approach (Dolata & Schwabe, 2016; Park & McKilligan, 2018), as it gives IT 
developers the freedom to explore numerous ways to solve the problem (Adikari, et al., 2013; 
O’Driscoll, 2016). Vetterli, Brenner, Uebernickel & Petrie (2013) emphasized that even strong customer 
oriented developers need other perspectives in order to grasp beyond only functional requirements 
(Vetterli, Brenner & Uebernickel, 2013). 
 
[6] DT drives a shift in mind-set in ASD 
Apart from incorporating different perspectives, the continuous application of DT practices contribute 
to a shift in mind-set (Dolata & Schwabe, 2016). Denning (2013) praised that significant advances in 
ASD would follow if the belonging analytical mind-set is to be blended with the one of DT. Activities 
and tools of DT have the ability to change the short-term mind-set of individuals, to think ‘outside-the-
box’, keeping ambiguity high during the project’s early stages to further enhance scientific inquiry 
which may lead to novel findings (Dolata & Schwabe, 2016; Vetterli, Brenner, Uebernickel & Petrie, 
2013). DT holds a mind-set that allows IT developers to explore and foresee uncertainties and to deploy 
systems that meet customer’s needs due to the more human-centred way of thinking (Hehn & 
Uebernickel, 2018; Jensen, et al., 2016). DT can be perceived as a meta-disciplinary rational, which 
helps IT developers to forget about the patterns they have internalized in their education and to 
understand the ‘why’ behind what customers do and to explore crazy ideas that may lead to unique 
offerings (Lindberg, et al., 2012; Magare & Lamin, 2017).      
 
[7] DT drives effective communication in ASD 
Dolata & Schwabe (2016) emphasized the improvement of communication during agile software 
development by adopting DT. Visuals and low-fidelity prototypes help to expose tacit knowledge, 
within software development teams and with customers (Hehn & Uebernickel, 2018; Pereira & Russo, 
2018). Through visuals, prototypes and mock ups used in DT, software developing organizations can 
engage with end users (Tan & Chen, 2016), help the users identify their needs by eliciting reactions 
and make them part of the process (Canedo & Parante da Costa, 2018; Denning, 2013; Sohaib, Solanki, 
Dhaliwa, Hussain & Asif, 2018). The ‘prototyping’ activities, or the quick releases, in ASD involves 
developing finished and fully working segments of the software system in development (Dobrigkeit, et 
al., 2019; Gabrysiak, et al., 2011), which is a costly and time consuming way to effectively communicate 
tacit knowledge (Hehn & Uebernickel, 2018; Pereira & Russo, 2018). DT eases communication through 
the low-fidelity of its methods and it can be used to develop a shared understanding together with the 
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development team and stakeholders (Hägar, et al., 2015; Hehn & Uebernickel, 2018; Newman, et al., 
2015).  
 
[8] DT drives the ability to structure the creative process in ASD 
DT integrates principles, process models and techniques in order to structure the creative processes, 
and contributes to better traceability, and credibility of result (Carell, et al., 2018; Dolata & Schwabe, 
2016; Higuchi & Nakano, 2017). DT can be applied in numerous ways in software development, due to 
the malleability of the paradigm. DT practices can be flexibly integrated in software developing 
practices: in the whole process or only in a single phase (Dolata & Schwabe, 2016; Przybilla, Schreieck, 
Klinker, Pflügler, Wiesche & Kremar, 2018). 
  
[9] DT drives envisioning in ASD 
Kriger (2014) emphasized that DT helps to change the vision and culture of the software developing 
process. Additionally, DT practices can be used to map relations between business levels and IT 
systems (Frisendal, 2012). Therefore, DT helps in the alignment of business, technology and customers 
(Jensen, et al., 2016). This results in the clear definition of a (product) vision with respect to customer 
desirability, technical feasibility and business viability (Dobrigkeit, De Paula & Uflacker, 2019; Hehn & 
Uebernickel, 2018). Through the emphasis on envisioning, DT can contribute to different strategies 
throughout the software developing process (Higuchi & Nakano, 2017).  
 
[10] DT drives efficiency and effectiveness in ASD 
De Paula & Araújo (2016) stated that eight out of ten software start-ups fail within three years, due to 
the high costs of getting the first customers and the higher costs because of initial product failures. 
They proposed that adopting DT reduces these failures, making this process more efficient. DT allows 
IT developers to explore and foresee uncertainties, due to the exploration of multiple options and 
quick prototyping practices (Darrin & Devereux, 2017; Jensen, et al., 2016). Possible risks in software 
development projects can be reduced by the iterative manner of development, which includes fast 
feedback (Hildenbrand & Meyer, 2012). The quick prototyping efforts of DT helps to test and refine 
the product vision and the technical concepts in ASD projects in a cost-effective manner (Dobrigkeit, 
et al., 2019; Gabrysiak, et al., 2011). It can drive out risks and uncertainty and facilitates even more 
frequent preliminary system releases (Darrin & Devereux, 2017). Not only technical risks could be 
foreseen, but also customer expectation risks could be managed in ASD with early customer 
involvement practices of DT (Prasad, et al., 2018) through which IT developers can extrapolate future 
customer requirements (Nedeltcheva & Shoikova, 2017). Additionally, Lucena, Chicoria, Braz, & Tizzei 
(2016) concluded that the improved user experience through adopting DT caused a productivity boost 
which resulted in time and resource savings in the ASD project. Another efficient aspect of adopting 
DT in ASD is that it provides a toolbox methodology to respond more effectively to unpredictable issues 
with less cost and schedule impact (Darrin & Devereux, 2017). A ‘micro problem’ or a ‘project blocker’ 
could occur during the project. DT practices can then be used in an ad hoc manner to define or refine 
features to solve the micro problems or project blockers (Dobrigkeit & de Paula, 2017; Dobrigkeit, et 
al., 2019). 
 

3.3.2.2. Challenges of Design Thinking in agile software development 

[1] DT negates formalization in ASD 
DT is difficult to formalize. The action-oriented working mode of DT results in non-existing or 
minimalistic documentation efforts (Corral & Fronza, 2018; Hehn & Uebernickel, 2018; Hehn, 
Uebernickel, Stoeckli & Brenner, 2018), which affects the traceability of the process (Frye & Inge, 2013; 
Gurusamy, et al., 2016; Hehn, et al., 2018). Furthermore, it is a challenge how to determine whether 
the resources spent on DT result in any additional value, as there are no success measures for DT 
projects (Frye & Inge, 2013; Hehn, et al., 2018; Lindberg, et al., 2011). Gurusamy, et al. (2016) stated 
that especially people reporting to higher hierarchy perceive DT as a risk as its process and progress 
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cannot be well documented. Bureaucracy hinders the success of innovation projects, as it focuses more 
on corporate requirements than on creative freedom (Hägar, et al., 2015; Lindberg, et al., 2012; 
Vetterli, Uebernickel & Brenner, 2013).  
Additionally, the lack of formalization efforts poses management challenges as well. DT lacks project 
management techniques and is too unpredictable to plan (Dobrigkeit, Wilson & Nicolai, 2018). Hägar, 
et al. (2015) emphasized that from a management point of view, it needs to be clear what is being 
done during DT projects and how the output can be transformed into a product. However, this 
transparency is hard to achieve, due to the creative processes. 
 
[2] DT needs cultural change in ASD 
A paradigm shift is a challenge in itself, but especially if it concerns different mind-sets. “The 
educational background of hardware and software developers has a strong influence on mind-set 
building and decision-making and, as a result, IT development has the tendency to take place within an 
‘exclusive’ experts’ world” (Vetterli, Uebernickel & Brenner, 2013, p. 3). Vetterli, Uebernickel & Brenner 
(2013) stated that managers and developers especially need to learn to deal with uncertainty in order 
to adopt the DT paradigm. This will need long-term resources, starting with overcoming the inertia in 
small projects and small teams (Vetterli, et al., 2016). 
 
[3] DT practices are challenging for IT developers 
Apart from an overall working culture change, the adoption of DT in ASD poses challenges for individual 
IT developers as well. Adikari, et al. (2013) emphasized that developing empathy is the most important 
challenge in DT. The authors could identify several challenges regarding the necessary empathy. 
Whereas the IT developers were only able to empathize among themselves regarding the IT solution 
(Corral & Fronza, 2018), and tend to decide against the user of the software in favour of the 
technicalities of the solution (Carell, et al., 2018). Furthermore, the effect of DT practices is mainly 
attributed to its effective execution (Frye & Inge, 2013), which seems to be challenging to achieve for 
IT developers. First, adopting effective DT practices needs a profound understanding of the principles 
and what comprises the concept. Mastering DT is perceived as hard and the educational background 
of IT developers lack the DT knowledge and education (Dobrigkeit, et al., 2018; Prasad, et al., 2018; 
Vetterli, Brenner & Uebernickel, 2013; Vetterli, et al., 2016). Adikari, et al. (2013) concluded that there 
is no clear, precise and generally accepted definition available for the concept of DT. Jensen, et al. 
(2016) emphasized that, due to the many different perspectives of the concept, DT is becoming a 
trendy buzzword instead of a credible innovation method. Although a software developer may 
understand the concept, the different form of reasoning that is necessary is challenging as well. Dolata 
& Schwabe (2016) emphasized that there are different priorities between the mind-set of DT and that 
of software development. In software development there is a predominant analytical mind-set that 
searches for the truth. In DT, abductive reasoning is applied that searches for multiple possibilities 
through heuristic truths (Lindberg, et al., 2012; Lindberg, et al., 2011). IT developers are evaluated by 
punctual shipment and budgeted resource plans, which are in conflict when they need to deal with 
product development that entails the uncertainty of extensive divergent thinking (Lindberg, et al., 
2011; Vetterli, Uebernickel & Brenner, 2013). Additionally, Kowark, et al. (2014) stated that IT 
developers tend to refuse usage of methods and tools that do not yield technological outcomes, but 
focusses on intangible findings instead. Dobrigkeit, et al. (2018) concluded in their empirical studies 
that the IT developers were feeling lost with the great number of ideas generated in DT practices, as 
no tangible results were achieved yet. The process felt as a waste as it felt that they have not done 
anything. Canedo & Parante da Costa (2018) and Hehn, et al. (2018) concluded that the formats used 
in DT were perceived as frustrating and inadequate in ASD projects, because the IT developers were 
not familiar with it and it required a different set of skills which they did not master yet. Carell, et al. 
(2018) attributed the frustration with the DT method as it withheld them from coding, which is 
perceived as making progress.  
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[4] Necessary DT roles and skills are challenging in ASD 
The different roles that are necessary in a DT approach are perceived a challenge as these may be 
difficult to define and to assign. Software developers may not have the right skill set to adopt a 
necessary DT role. Additionally, these roles may get in hot water with the ASD roles (Frye & Inge, 2013). 
Frye & Inge (2013) emphasized the critical role of the Scrum master and product owner in ASD and 
their willingness to adopt the DT practices. The product owner would encounter the most change, as 
it feels that the DT participants invade its territory. Canedo & Parante da Costa (2018), Dobrigkeit, et 
al. (2019), Eickhoff, et al. (2018) and Vetterli, Brenner & Uebernickel (2013) all proposed a DT facilitator 
role to guide the DT process. However, they all concluded similar challenges regarding the interaction 
between IT developers and experienced ‘designers’ or the challenges in training a software developer 
to become one. Hiremath & Santhiyam (2013) and Vetterli, Brenner & Uebernickel (2013) proposed a 
third management role that manages the DT project full-time. They stated that anything less would 
compromise the team’s agility and quality of deliverables.  
 
 
[5] DT is time consuming in ASD 
Due to the lack of predictive control and the time-boxed sprints, ASD operates in a time pressured 
environment (Misra, et al., 2012; Vijayasarathy & Turk, 2008). Therefore, a frequent encountered 
challenge is the perception of how time consuming DT activities are. DT requires more time and 
resources to gain initial understanding (Canedo & Parante da Costa, 2018; Dobrigkeit, et al., 2018; Frye 
& Inge, 2013; Hägar, et al., 2015). This is not only in the initial phases, but in all phases of ASD, since 
DT iterates more frequently (Darrin & Devereux, 2017; Gurusamy, et al., 2016; Sohaib, et al., 2018; 
Steinke, Al-Deen & Labrie, 2018; Vetterli, et al., 2016). Gurusamy, et al. (2016) emphasized a negative 
effect of DT under time pressure, as it will reduce the viability of DT practices.  
 
[6] DT poses prototyping challenges in ASD 
Another challenge in adopting DT in ASD is the quality and the perception of prototypes. In software 
development, prototyping is encouraged as realization rather than iteration. ‘Prototypes’ in ASD, or 
better known as the quick releases of the software in development, are continuously iterated into the 
final product (Lindberg, et al., 2011; Sohaib, et al., 2018). Prototypes in DT are mock-ups that support 
the elaboration and evaluation of product concepts and features with the aim of triggering deeper 
discussions with the end-user while investigating both problem and solution space (Hiremath & 
Santhiyam, 2013; Lindberg, et al., 2011). Software development focusses on building prototypes that 
are error tolerant or error free (Denning, 2013). Prototypes with lesser quality result in issues in this 
particular industry. Clients and software developers are poorly capable to estimate the impact of 
features shown in low-fidelity prototypes (Gabrysiak, et al., 2011). Hiremath & Santhiyam (2013) 
stated that the pitfall with prototypes of lesser quality is that the IT developers try to sell the idea to 
the users instead of receiving feedback and learning for the next iteration.  
 
[7] DT stimulates over-engineering in ASD 
Carell, et al. (2018), Eickhoff, et al. (2018) and Hiremath & Santhiyam (2013) all concluded that the 
constant reframing process of DT, the constant questioning whether a solution would be appropriate, 
could be a gruelling and frustrating process for software developers. It can result in restless reinvention 
that never ends. The excessive application of DT in ASD may lead to over- engineering the project 
(Przybilla, et al., 2018; Darrin & Devereux, 2017).  
 
[8] DT needs a particular environment that is challenging to obtain in ASD 
An enabling environment attributes to the success of DT. Next to the availability of physical 
environments, an enabling mental environment is necessary as well. The mental environment should 
foster creativity, fast failing and learning (Vetterli, Brenner & Uebernickel, 2013; Vetterli, Uebernickel 
& Brenner, 2013; Vetterli, et al., 2016; Wölbling, et al., 2012). However, IT developers tend to reject 
DT practices (Canedo & Parante da Costa, 2018; Carell, et al., 2018; Kowark, et al., 2014), which affects 
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an enabling mental environment. Furthermore, a software development team is not always physically 
together, as it often tend to communicate online (Awad, 2005; Dobrigkeit, et al., 2018). This 
complicates executing DT practices, since it needs an enabling physical environment as well. Ideally, 
the physical environment is modular (Grashiller, et al., 2017) and has sufficient wall space, air, water, 
sunlight, music, projectors and sketching and modelling tools (Hiremath & Santiyam, 2013).  
 

3.3.3. Recap of the value of Design Thinking in IT consulting - and - 

developing practices 

DT has significant added value for IT consulting - and - developing practices. Overall, DT enhances the 
problem solving capabilities in both IT consulting - and - developing practices, through e.g. its human-
centred, visual, reflective, collaborative and creative approaches. This section described separate 
benefits of DT on both IT consulting - and - developing practices. These effects are linked to the working 
mechanisms of DT, which are represented in the interlinking DT elements described by Hassi & Laakso 
(2011). However, the IT industry operates in a different paradigm than from which DT is derived. This 
results in various challenges. This section outlined the challenges of adopting DT and ASD. These 
include e.g. formalization challenges, IT developer challenges and over-engineering. These challenges 
can strain the beneficial effect and thus can negate valuable DT adoption. These challenges need to be 
taken in careful consideration in order to realize the significant added value of DT in IT consulting - and 
- developing practices.     
 

3.4. Design principles 

In this section the value of Design Thinking in IT consulting and – developing practices was captured in 
design principles. Through design principles, academic research contributes to managerial practice. 
Additionally, through application of the design principles, managerial practice contributes to academic 
research. This could be achieved through verification of the positive outcomes of an artifact. In order 
to elucidate the effect of the design principles, these were formulated in the ‘CIMO-logic’ by Denyer, 
et al. (2008). The logic relates to a combination of problematic Context, for which certain Intervention 
is suggested, to produce intended Outcome(s), through specified Mechanisms (Appendix IV). In this 
case, the investigated theories regarding the IT consulting - and - developing practices provide the 
Context to which DT elements (Mechanisms) realize desirable Outcome(s) that is triggered by a certain 
DT related Intervention. This section outlines the design principles that were derived from the 
investigated theories of this literature review and explicates how the design principles were 
constructed. 
 
Realize valuable adoption of DT 
DT is challenging to adopt, especially for IT consultants and –developers. IT developers have a different, 
if not opposite, mind-set than a DT approach requires. The adoption of DT needs long-term resources, 
starting with overcoming knowledge inertia in small projects and teams. This needs a different way of 
thinking. Continuous application of DT contributes to this different way of thinking. However, focussing 
on generic process steps neglects the practices, thinking styles and mentalities that are necessary to 
effectively apply a different way of thinking. Additionally, the focus on generic process steps negates 
the value of adopting DT to be enacted in different ways. The inflexibility of its integration complicates 
the adoption of DT within organizations, especially when it involves an already complicated 
environment of IT developers. Therefore, the following design principle was constructed: 

 
[1] IT consultants and –developers (C) need to continuously focus on the interlinking practices, thinking 
styles and mentalities that comprise DT in their practices (I) to realize valuable adoption of DT (O) as 
continuous application of this focus drives different and versatile thinking and flexible integration of DT 
rather than the focus on steps and tools (M).    
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Effectively elicit requirements and diminish rework 
Critique on ASD includes the risk of extensive rework. The focus on quick and early results may result 
in architectural mistakes. Additionally, customer involvement is considered a bottleneck in ASD as it 
may lead to a set of requirements that is either too unified or too diverse. These shortcomings can be 
attributed to the lack of understanding and the inability to elicit important user requirements. Due to 
DT, IT developers were enabled to bundle the right requirements for the software solution due to a 
developed empathy. DT aids the development of a thorough understanding of the problem and the 
necessary requirements through interlinking practices, thinking styles and mentalities. These include: 
human-centred and collaborative practices, in which the clients’ and other perspectives are 
incorporated to generate insights into the problem; abductive, reflective and integrative thinking 
modes, which stimulate challenging of assumptions and reflection how to align technical-, business- 
and client demands; and explorative, experimental, holistic and future-oriented attitudes, which 
stimulate a focus on a universal understanding and long-term oriented application. Ultimately, DT 
drives an efficient and effective approach in ASD that diminishes extensive rework risks. Therefore, the 
following design principle was constructed: 
 
[2] IT consultants and –developers (C) need to incorporate a human-centred, collaborative, abductive, 
reflective, integrative, explorative, experimental, holistic and future-oriented approaches (I) to 
effectively derive the necessary requirements and diminish rework risks (O) as these approaches 
together develop a universal understanding of the problem by challenging the clients’ and other 
perspectives and by reflecting how to align technical-, business- and client demands in long-term 
oriented application (M). 
 
Enhance effective communication skills 
In eliciting the right requirements, effective communication is of vital importance. IT consultants and 
–developers need effective communication skills as IT requirements are becoming more and more 
complex. DT drives effective communication, as visuals, low-fidelity prototypes and mock-ups elicit 
reactions and stimulate collective sense making. The hands-on nature of DT helps to expose tacit 
knowledge by revealing aspects, details and relationships that were not accessible in verbal 
communication. IT consultants and developers struggle with the perception of prototyping in DT 
practices. It has a different purpose. In ASD prototypes function as a qualitative version of the software 
under development, whereas in DT prototypes are mere mock-ups that trigger deeper discussions 
regarding necessary requirements. It eases communication and helps clients and users with identifying 
their needs. Therefore, the following design principle was constructed: 
  
[3] IT consultants and –developers (C) can enhance their effective communication skills (O) by 
communicating visually through sketches, prototypes and mock-ups (I) as it helps clients and users with 
identifying their needs by eliciting reactions and stimulates collective sense making with the team and 
client (M). 
 
Solve business problems through IT and enhance best practice 
IT consultants and –developers need to solve business problems through IT and need to elicit the right 
requirements. Therewith, they should employ knowledge they gained across industries to enhance 
best IT practice. DT aids the process of knowledge creation through its interlinking practices, thinking 
styles and mentalities. These include the following elements:  

 thinking by doing and reflective reframing, through which knowledge is created by the iterative 
approach of reflection-in-action;  

 collaborative working style, through which knowledge is created by consulting different 
perspectives; and  

 experimental and explorative attitude, through which knowledge is created by explorations 
through prototyping or other experimentations.  
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The integrative thinking style of DT stimulates the IT consultants and –developers to apply knowledge 
they gained in other assignments. However, the iterative approach of DT is perceived a challenge as it 
might lead to over-engineering practices in ASD. IT consultants and –developers need to apply heuristic 
standards in evaluating whether to (re)iterate. Abovementioned insights lead to the following design 
principle: 
 
[4] By adopting a collaborative, iterative, explorative and experimental approach including integrative 
thinking (I) IT consultants and –developers (C) can create and employ knowledge across different 
assignments (M) to solve business problems through IT and enhance best practice (O).  
 
Enhance innovative capacity, perform a more valuable consulting role and gain competitive 
advantage 
IT consulting - and - developing practices do not automatically foster innovative approaches. ASD does 
not necessarily incorporate a future-oriented perspective and does not allow for the generation of 
multiple wild ideas to drive innovative solutions. DT drives innovative capacity due to the creative and 
imaginative spirit it incorporates next to an integrative and future-oriented focus. Through the 
enhancement of innovative capacity, DT holds a central position in competitive advantage for IT 
developing organizations. Furthermore, it is challenging to realize a physical and mental environment 
that stimulates the creative spirit. However, the divergent and convergent approaches of DT, 
combined with abductive thinking, stimulates exploring multiple paths towards a solution which 
automatically fosters creativity in the process. The reframing activities of DT fosters creativity through 
continuous reframing of problem- and solution space and DT drives envisioning practices through its 
future-orientated perspective. Although it is challenging to achieve for IT consultants and –developers, 
the tolerance for ambiguity embedded in DT leads to an open approach in which new and creative 
alternatives can be developed. Therewith, DT incorporates an optimistic attitude, where it is believed 
that alternative solutions are better than existing ones. Through the innovative approach, DT enables 
the ability to tackle complex problems, creating a more valuable consulting role for IT consultants and 
–developers. Abovementioned insights lead to the following design principle: 
  
[5] IT consultants and –developers (C) can enhance their innovative capacity, perform a more valuable 
consulting role and gain competitive advantage (O) by incorporating a creative process with divergent 
and convergent approaches in both problem- and solution space including an integrative, future-
oriented, ambiguity tolerant and optimistic perspective (I) as it fosters the ability to tackle complex 
problems through the stimulated creative and imaginative spirit in an applied setting (M).   
 
Realize better traceability and credibility of creative results 
However, there are a few challenges for IT consulting - and - developing practices to include a creative 
process. Transparency is perceived hard to achieve in a creative process as it incorporates non-existing 
or minimalistic formalization efforts. A creative process is hindered by bureaucracy as it is focussed 
more on corporate requirements than on creative freedom. Although in a different manner than IT 
consulting - and - developing practices, the concept of DT drives the ability to structure the creative 
process, which contributes to better traceability and credibility of the creative results. This lead to the 
following design principle: 
  
[6] IT consulting - and - developing practices that includes creative activities (C) should apply a DT 
approach (I) as it structures the creative process (M) to realize better traceability and credibility of 
creative results (O).  
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4. Exploratory case study and development of 

design requirements 
This chapter outlines the results of the exploratory case study. The first objective of the exploratory 
case study was to investigate whether the practices and issues of Bizzomate are similar to those 
analysed in the systematic literature review. This would imply that the theories investigated in the 
systematic literature were relevant for Bizzomate and that the constructed design principles could be 
applied. Consequently, this study then supports the relevance of these theories. The second objective 
of the exploratory case study was to derive design requirements that guide the development of the 
artifact, which aids the implementation of DT at Bizzomate.  
 
Bizzomate already started with implementing DT in its practices, which directed this research. First, 
the IT consulting - and - developing practices of Bizzomate were examined, followed by Bizzomate’s 
DT execution efforts. The results were derived from the 12 semi-structured interviews, of which the 
coding scheme is depicted in Appendix VI. Both sections document how the practices were perceived 
and envisioned, followed by how it was actually executed and a summary of positive and negative 
experiences. In the third section the results were recapped to conclude on the similarities between 
Bizzomate’s practices and those derived from academic research. Finally, the design requirements for 
the artifact were documented, which were based on the examination of Bizzomate’s practices and 
input from management.  

 

4.1. Bizzomate’s practices 

Bizzomate’s IT consulting - and - developing practices needed to be investigated to evaluate the 
similarities of those derived from academic research and to evaluate the possibility of applying DT 
elements to these practices. The results of this section were divided into two parts: one regarding the 
perception of core - and envisioned practice and the other with respect to the execution in their 
current practices. 
 

4.1.1. Perceived core - and envisioned practice 

Prior to investigating what was standard practice and how it was executed, the organization’s 
perception of its core practice was investigated. Furthermore, it was analysed how this perception 
related to its envisioned practice. Every respondent was asked to describe Bizzomate’s core practice. 
Although there were different viewpoints, returning aspects included that Bizzomate primarily builds 
software and includes a consulting attitude in the process. Bizzomate does not only provide “hands” 
that build software, but all employees take on an advisory role to help clients with their IT-related 
issues and to help them grow in today’s dynamic world. The respondents characterized Bizzomate as 
a young and modern organization with an open and transparent approach, both internally and 
externally.     
 
Many respondents mentioned that Bizzomate’s practices are in transition: “What has been going on 
for almost a year is that we are also helping more and more companies in the preliminary phase. By 
coming into contact earlier we can, for example, help companies to formulate problems or to help with 
strategy and vision. There can be, for example, gaps between the identified strategy and the vision 
where we can help draw up plans, implementing the vision and carrying out canvas sessions. On the 
one hand we then strategically support the organizations and on the other hand we build software that 
can help with the implementation”.  
This quote regarding the transition of the practices reflects the vision of Bizzomate’s management for 
the upcoming years. Management wants to include more business consulting projects next to their 
existing IT consulting projects. The former consulting practices include strategic consulting, whereas 
the latter includes technology consulting. Through the business consulting practices, Bizzomate 
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management envisions becoming a “trusted advisor”, supporting their clients in their strategic and 
visioning plans, through which Bizzomate can offer their IT consulting - and developing practices. 
However, this would require to come into contact with clients in quite an early phase. Earlier then 
when the clients start searching for a solution supplier: “Actually, if you look at the problem 
identification process [of clients], you can draw a linear time line from 0% to 100%. At 100% in this 
process time line, the solution is clear and can be built and implemented. … Suppliers [like Bizzomate] 
are only involved after 57% in this process. At this stage the customer already knows what the problem 
is and how to solve it. … And do you know when a project will be launched or when they decide not to 
continue? This is within 33% in the process. Clients then have not contacted any suppliers and do not 
know what the suppliers can do for them. Consequently, there are a lot of projects we did not even 
know they existed. What if we try to get into contact with them around 20-25% in this process? First of 
all, we can help to define the problem and secondly, we can work out the different options for solutions. 
This will really make us a trusted advisor“.   
 

4.1.2. Execution in current practices 

This section analysed how Bizzomate employees evaluated their current practices. This includes 
investigation of what is standard practice and what the respondents perceived successful and poor 
practice.  
 

4.1.2.1. Standard practice  

In a linear process, from first contact to software development, clients first get in contact with the new 
business developer and the account manager. The new business developer is responsible for 
campaigns to reach potential clients. Until recently, the campaigns were about automating and 
digitalizing businesses: “Our offering to clients mainly includes the application of Mendix to their 
business processes. … And we offer business consultants who can investigate their processes to help 
them further in their IT-related issues”. Mendix is a software development platform in which software 
is developed by assembling modular items. In this pre-sales process, the new business developer 
functions as a connector of people who need to be involved in order to close the deal. The account 
manager is primary responsible for closing the deal and has to check with the factory leader for 
resources to run the project. The pre-sales - and sales process in principle do not involve paid services.  
 
The business consultants are business analysts and bridge the gap between business and IT. They 
outline solution designs and Avola models. Avola is decision software that Bizzomate developed, in 
which decision tree models are created that automate the decision process.  
 
The Mendix consultants and Scrum master are involved in the software development project which 
follows agile Scrum methodology. Mendix consultants advice clients how to apply Mendix in their 
business IT, to resolve the problems stated in the Scrum sprint kick-offs. The Scrum master guides the 
Scrum process and teamwork. Scrum projects are sliced into sprints of 4 weeks, where the developers 
are working in Mendix for 60% of their time. The remaining time is spend on communicating with each 
other and clients regarding the functionalities of the software in development. The Scrum master is 
especially focussed on the evaluative sessions with the software development team.  
 
Further roles include IT support and management. The management team include e.g. the two 
executives, the “factory leader” and “happiness officer”, who are responsible for transformation, 
commercial, operational and financial management, human resource activities and account 
management.    
 
Clients do not come and go. Multiple projects are conducted within clients’ organizations and each 
project can take one to five years. Example projects are a Mendix project within DEKRA Belgium, in 
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which Bizzomate develops a new claim processing system, or an Avola project within BAM Infra 
Telecom, in which Bizzomate developed a decision model, automating the payroll processing system. 
 

4.1.2.2. Successful practice 

The respondents were asked what they perceive as successful in their current practices. These 
successes were divided between non- development successes and ASD successes. It was mentioned 
that in general there is a great sense of commitment and people start to think more about the added 
value for the client. These aspects are true for the development teams as well. Additionally, the 
operations within Bizzomate are practiced ad hoc, which was perceived flexible and successful as well.  
 
ASD is considered a success due to the flexibility and responsiveness. Defects are quickly noticed due 
to the experimental approach. It does not include endless refining, recording and elaborating on 
assumptions made, but rather the testing of the assumptions. Additionally, clear goals result in faster 
and more customer-oriented software development. Moreover, not only the methodology, but the 
overall work culture was perceived a success as well. Agile methodologies require development teams 
with high autonomy, which seems to correlate to job satisfaction: “The most important thing about 
the agile way of working is that the software developers take responsibility. The responsibility lies with 
the team itself, and therefore the commitment of the team is enhanced. This is much more effective 
than what you see in more traditional methods, where someone gets a requirements document pushed 
into their hands with a three week deadline. Project estimates have never been correct and therefore 
these are always estimated favourably, and otherwise the project is cancelled. You just know that you 
are not going to achieve this whole requirement document in the given time. This is demotivating. Plus, 
someone has already designed the framework and you only have to fill it in. Your individual input is not 
desired and you are just a pair of executive hands. That does not work. The freedom and responsibility 
in agile working results in a much more pleasant way of working”. 
  
The agile way of working is not only restricted to software development, as it could be adopted 
throughout the organization: “A company as a whole should adopt business agility. It is a management 
philosophy that a business should continuously adjust to the changing circumstances. If you cannot do 
that nowadays, you will not get anywhere as an organization. We call it the ‘triple agile’ organization, 
in which it is agile in all three layers. The first layer is business agility: the culture. … It is a way of life, 
you have to breathe it. You can start tomorrow by applying the second layer ‘decision agility’. … That 
is when you structure and record all operational decisions within an organization. When you make a 
strategic decision you can ‘click, click, click, click’, turn the buttons and it's operating … Then the third 
layer is IT agility, because the IT systems must also be able to handle it [the responsiveness of decision 
making]”. 
 

4.1.2.3. Poor practice 

The respondents were asked what they perceive as poor practice too. These results were divided 
between non- development practices and ASD. The most mentioned practices that were poorly 
executed relate to challenging the clients’ point of views and gaining understanding of what is truly 
hidden behind certain problem statements. These failures occurred in a few projects, where the client 
and product owner were not challenged or the requirements were wrongly perceived. This lead to 
misdirection in the software development process or even project cancellations: “For a client, who is 
no longer our client, a project had failed completely. The product owner was also the operational 
director of the client and he had all sorts of plans that actually did not work within the company and 
we kept on building on his ideas. In the end, his employees did not agree with the system and they could 
not carry out their work within the new system. What we had made was unusable, no matter how well 
we built it. We had only listened to the operational director who had mentioned things based on all 
kinds of assumptions and we just built it. It was really a shame because it was a very good and 
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qualitative product. That is the difference between ‘building things right’ and ‘building the right things’: 
something can be built ingeniously which ultimately has no value”. 
 
Furthermore, communication is not always at best, as is the estimation of project durations. At times 
Bizzomate is too ad hoc. Approaches are not structured and everything is operationalized from scratch. 
Additionally, it was perceived that a lot of the top professionals are allocated to one project, where in 
other projects relative inexperienced developers are left on their own. Bizzomate is short on 
employees and especially developers. Consequently, since there are not enough resources for the 
prospects, the added value of the sales force is relatively low. Furthermore, management believes that 
there is too much focus on selling Mendix, instead of selling solutions and trust.  
 
It was perceived that agile methodologies are difficult to adopt. It requires a certain work culture which 
is not present in the environment of the clients, or difficult to adhere to. It is difficult to sell the 
approach to clients as well, as the light planning might be inconvenient. Agile methodologies are 
difficult to plan as the understanding and functionalities are developed gradually during the process 
itself. Therefore it is difficult to plan ahead and to sell the approach without clear planning and 
destination. For developers it is difficult to truly understand the mechanisms of the methodology as 
well, as many only perform a trick they learned to do. Within Bizzomate, agile has a certain connotation 
that could result into a conflict between the agile purists and those who think it is a hype. ASD should 
be embraced by all team members, for it to have successful outcomes. However, next to the inability 
of clients to adopt the methodology, it is not always the appropriate methodology. When user 
requirements are not involved and only technical connectors should be linked, it does not make sense 
to refine the requirements every few weeks. The most crucial pitfalls that were mentioned were 
regarding the role of the product owner and Scrum master. When the Scrum master is following the 
rules too strictly and with the wrong perception, the methodology becomes useless and when the 
product owner cannot translate the needs of the users it represents, the software becomes useless: 
“If you allocate someone without a vision or understanding of the method, you often see that you are 
not building a solution, but a bundle of separate features. If you have a bundle of separate features, 
you do not have an application yet. We see it happening with a client. The product owner calls for 
something different every time. The big picture is missing. It results in very nice stand-alone 
functionalities, but I no longer understand the application. I cannot imagine how the user will easily 
click through it”.  
 

4.2. Design Thinking within Bizzomate 

In the investigation of the adoption of DT in the IT consulting - and - developing practices, the 
perception of DT across Bizzomate’s employees was examined first. Additionally, as Bizzomate 
management had already started implementing DT techniques within their practices, it was valuable 
to investigate how they currently apply DT. This generated insights in the elements of DT which could 
be applicable for Bizzomate’s consulting and - developing practices. The results of this section were 
divided into two parts: one regarding how DT was generally perceived by a population of employees 
and one how DT is executed. The latter was investigated through a limited number of respondents 
who have executed Bizzomate’s DT practices and clients who have participated in Bizzomate’s DT 
sessions.  
 

4.2.1. Perception of Design Thinking 

In order to develop a recommendation of adopting DT in Bizzomate’s practices, it needed to be 
investigated how Bizzomate employees view DT. This section outlines how the employees view the DT 
methodology, how they perceive its fit with Bizzomate’s practices and what they perceive to be 
benefits and challenges in the adoption of DT. Additionally, this section outlines the vision and wishes 
of Bizzomate management regarding the adoption of DT. 
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4.2.1.1. Design Thinking & Bizzomate 

The respondents have been asked how they view DT. Responses mainly included “It is such a vague 
concept”, “That is difficult to say”, “No idea” or “It is a concept I hear a lot, but it is very abstract”. 
There were a few respondents that were more familiar with the concept, most of whom belong to the 
management team. From the elements that were mentioned most, a definition was derived on how 
DT was generally perceived within Bizzomate: “DT is an iterative problem solving methodology that is 
customer-oriented and experimental in nature, which requires a creative mind-set, challenges and tests 
assumptions through quick prototypes and involves a lot of visualizing activities”. 
 
Only a few respondents diverted from this general perception and showed to have more depth in their 
perception of DT: Some mentioned the bundle of tools that DT provides, which help in providing 
insights in all aspects of the issue at hand. The canvasses are practical and easily to understand. 
Another perception was that DT provides the possibility to have everyone think about a situation in 
similar ways, which functions as a base to build upon. Only a few respondents included the value of 
co-creation in their perception of DT. Additionally, DT seems important in offering exceptional client 
experience.  
 
Next, the respondents were asked how they view the fit between Bizzomate and DT. While some view 
DT as a basic tool for any organization to adopt, others mentioned specific practices. It was perceived 
that DT would be applicable in Bizzomate’s future business consulting practices, as DT has tools to 
outline visioning and strategic planning. Additionally, DT contributes to the client experience in analysis 
sessions and therefore could be applicable to any pre- development activities. As for the fit between 
DT and ASD, it was generally perceived that DT would only contribute value at the kick-offs of 
development processes and Scrum sprints: “In the beginning of the development process lies the added 
value of Design Thinking, but not really within a development process. You are not going to make a 
Business Model Canvas every sprint. That makes no sense”, or: “I think software development can learn 
something about the way designers do their thing. … It helps the developers to take on a more 
consulting role. If you are purely executive, Design Thinking is less relevant”. 
  
DT was perceived to only add value when deepening knowledge for the proposed IT solution at the 
start of the development process or during the feature proposals at the start of sprints. Whereas DT 
was perceived to add little to no value for developing activities. Some respondents mentioned a fit 
between ASD and DT that it would promote more customer involvement and it could be applied during 
retrospectives. While others view DT as a tool that could be applied within the framework of ASD: 
“Agile is very thin. It is a framework that is very powerful, but the interpretation is up to you. ... I see 
Design Thinking as a tool within that framework to ensure that you keep thinking about the user”. 
Furthermore, Bizzomate management is already searching for a fit between DT and their practices. 
They are developing a new offering approach, which incorporates their plans for more business 
consulting projects as well. They call it the ‘4D approach’ (Figure 9). Every “D” could be filled with 
individual projects, or one project could go through every “D”-phase. The “D’s” were inspired by a DT 
approach and especially Bizzomate’s management perceived that DT can be incorporated in every “D”-
phase. The “Discover”- and “Define”-phases is filled with business consulting projects, in which the 
business is analysed. Then a visioning and strategic plan can be defined. The IT consulting and 
developing projects fit within the “Design”- and “Do”-phases, in which IT solutions are designed and 
developed.  
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4.2.1.2. Perceived benefits of Design Thinking 

Next, the respondents were asked about the benefits of applying a DT approach. DT is beneficial 
through its explorative nature in which perceptions are challenged and mental modes are triggered. It 
is beneficial as it helps in clarifying and defining visions, strategies and operations. Next, the benefits 
lie in the iterative and human-centred approach of DT, in which customer involvement is stimulated. 
This approach provides a great number of insights, which can be transformed into ideas. The idea 
generating activities seem beneficial as well. The respondents believed that DT provides tools to think 
out-of-the-box and stimulates a shift in mind-set. Due to the multidisciplinary setting and 
brainstorming activities in DT, participants get inspired by each other. The application of DT techniques 
was perceived as energising and the visualizing nature stimulates more effective communication. 
Furthermore, respondents believed that 95% of solving a problem could be done through filling in 
hard-copy DT techniques, of which the last 5% is the actual creation of the software. Additionally, it 
was perceived that DT would lead to more simplistic software, which is favourable.  
 

4.2.1.3. Perceived challenges of Design Thinking 

Apart from the perceived benefits of DT, the respondents were asked about the perceived challenges 
in adopting and applying DT.  
First of all, many respondents mentioned the challenges regarding the meaning and definition of DT. 
The majority of respondents do not really know what it means, both employees and clients. In 
organizational settings DT seems to have become a buzzword, a term that is popular but is applied in 
many different, and at times contradicting, ways. Additionally, at times it can be regarded as a holy 
grail, an all-solving methodology that makes miracles happen: “The term in itself is just bullshit bingo. 
As a company you just have to figure out why we do this, and how we are going to do it. I have the idea 
that customers need that explanation with the approach”. 
 
As for internal adoption, the IT developers are considered a difficult group to persuade, as they favour 
a clear and finite - rather than a creative and vague process. Apart from the developers, adopting DT 
would require a mind-set shift throughout the organization, which is already considered challenging in 
itself. People become aware that this takes more time and energy than they first thought. 
 
External adoption was perceived challenging as well. Clients may not be ready for DT practices, even 
when Bizzomate is pushing to apply them. If the clients do not, to an extent, adopt DT as well, the 
application of DT practices could turn out to be a waste of time. DT needs a certain open-mindedness.  
 

Figure 9. The new 4D approach of Bizzomate. 
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Furthermore, it was perceived that DT can trigger presumptuous attitudes, which at times could lead 
to shaming remarks: “At first the presumptions were that apparent, I was going home to prepare the 
sessions. When I am working on the sessions at the office, they have their snarky remarks locked and 
loaded. Those prejudices still are very present. It is getting less but they are still there”. 
 
The vagueness of the concept and presumptuous attitudes towards DT are obstructing proper 
adoption and application. Currently, the experimentations were perceived chaotic and making the DT 
approach more concrete is considered a challenge. The challenge is to balance DT with current 
practices, resources, time and monetary resources. Additionally, it could be problematic that only a 
few people are experimenting with DT within Bizzomate. This limited number of resources might 
become the bottleneck in the process towards a concrete DT approach.  
 
As for DT application, the biggest challenge is that DT is applied too theoretically. This refers to an 
approach in which the steps are strictly followed “by the book” without proper understanding of the 
methods The application of DT is different for different groups and needs a flexible approach, 
otherwise it loses its value. This increases the challenge to effectively execute DT practices. 
Practitioners need both facilitating and creative skills. Challenges of being a facilitator has been 
mentioned. As a facilitator one needs to deal with that the results of the process are not always 
immediately apparent. Additionally, a facilitator could bring aspects to the surface that should rather 
not be discussed.  
Further mentioned challenges in practicing DT includes signalling when it is necessary to practice DT, 
referring to certain circumstances in which it is valuable. Additionally, when a goal is not clearly stated, 
the DT approach could contribute to more chaos in the process. The application of DT techniques was 
perceived extremely time consuming, which makes it challenging to continuously apply it. In crisis 
situations it is the first thing that is let go, while it could have benefits for such situation as well.  
DT is often only applied once in a special session and neglected in later stages of the process. It is 
challenging to keep the iterative nature of DT and not to end up in an endless reframing and refining 
loop. Furthermore, creating creative vibes was perceived challenging, as one may not always be in the 
mood to be creative.  
Finally, the prototyping activities of DT were perceived challenging as well, as it is unclear when to use 
what type of prototyping technique and whether it is valuable to do so.  
 

4.2.1.4. Management DT vision  

Management was asked how they envision the adoption of DT within Bizzomate. They envision DT to 
result in more value-oriented approaches applied to clients’ businesses and help them by becoming a 
trusted advisor. With every activity, every aspect, they envision the adoption to stimulate thinking 
about the added value for the client. The focus on added value is derived from the need to ‘build the 
right things’, which refers to the value of the developed software, instead of only ‘building things right’, 
which refers to the software development methodology and the overall quality.  
 
The vision and focus of DT does not only apply to software development, but also to the pre- 
development phases and as a fitting approach within their agile framework. DT is envisioned to be 
applied whenever and wherever, as becomes clear in their newly developed “4D”-approach (Figure 9). 
This approach was inspired by DT and they envision applying goal oriented DT practices differently in 
every phase. In the first two phases “Discover” and “Define” the application would involve the use of 
canvasses or other discussion-starting methodologies. The “Design”- and the “Do”-phase are 
envisioned as a special interplay through a so-called ‘Dual track Scrum’. In ‘Dual track Scrum’, design 
activities and software development activities are simultaneously executed, involving an interplay of 
insights of both tracks.  
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Management’s vision for DT includes the development of the artifact as well. Management wishes the 
artifact to contribute to a shared understanding of DT and to help with the adoption throughout the 
business. Not only management but all employees need to truly understand the concept of DT, to 
guide proper execution of its practices. They do not want DT to become a toolbox, resulting in merely 
theoretical application. They want everyone to believe in the concept, especially the management 
team: “I think that adopting is something that you [the researcher] can help with. However, it is mainly 
the task of the management team. We need to give a clear picture of  what we want to do and then 
give people the opportunity to delve into it and make it their own. The adoption starts with a shared 
understanding and spreading it around”.  
 

4.2.2. Current Design Thinking practices 

Bizzomate already started with implementing DT in their practices. In the investigation towards what 
elements of DT could be applicable in Bizzomate’s IT consulting - and - developing practices, it is 
valuable to investigate their current DT approach, what is going well and what is not. This section 
outlines Bizzomate’s general approach to applying DT, positive and negative experiences in the 
execution of this approach and feedback from clients who experienced the execution of this approach.  
 

4.2.2.1. Bizzomate’s approach to Design 

Thinking 

Bizzomate is currently applying DT practices that follows a 
double loop (Figure 10) as provided in the “Design a better 
business” book written by Van der Pijl, et al. (2016). The 
methods used while following the recommended activities 
of this loop, mostly involve the preparation of canvasses 
together with the clients. These canvasses are visual charts 
that depict generic organizational models and frameworks, 
operational flows or other types of maps that function as 
strategic management tool. These canvasses can be 
modelled individually to outline visioning, strategic, 
customer-related – and/or operational flows. Bizzomate uses the canvasses to 1) aid in the 
understanding of clients’ businesses, 2) to ideate on how to fill the aspects of the canvas and how that 
affects clients’ businesses, 3) to test assumptions made by both parties (in which the canvas functions 
as prototype) and 4) to aid validated learning. Common canvasses that are used are the so-called 
“Customer Journey Map”, “Business Model Canvas” and “Value Proposition Canvas”. The activities of 
following the double loop and preparation of canvasses is done in special planned sessions with clients.  
 
The canvas sessions are planned as follows: At first, the need for such session is identified together 
with a contact person of the clients’ organizations. Next, the session is arranged and planned. In 
preparation of the session, Bizzomate fits the identified problem with canvas methods and discusses 
the time planning and activities of the session, the division of roles and any do’s and don’ts during the 
session. On the day of the session, Bizzomate’s consultants arrive early to prepare for a productive 
session. Prior to filling in the canvasses, a creative warm-up is executed to create collaborative and 
creative vibes and to energise the group. During the session all methods are executed on hard copy; 
no digital slides are used.  
 

4.2.2.2. Positive experiences 

Success related to the current application of DT is that it enables Bizzomate to explore the clients 
business in a new way, in other words, it created insights from within the clients’ organizations: “…Then 
two of us started to investigate the business and walking along side with their employees. We looked 
around and then they said ‘We think that we have to solve a completely different problem’ ”. 

Figure 10. The double loop by Van der 
Pijl, et al. (2016). 
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Respondents mentioned that positive feedback from clients regarding Bizzomate’s DT practices include 
that the methods are hard copy, that it resulted in a collaborative and creative atmosphere and the 
results contained a lot of value for the clients’ businesses. The quick adoption towards the 
methodology by clients was surprising: “Amazing how quickly the participants adopt it, pick it up. … If 
you see the approach that we now have with Design Thinking, they pick it up very naturally”. 
Additionally, employees who have facilitated the methods or were present when they were executed 
seem to adopt DT more quickly and naturally than others. For example, they have seen the ease of 
visual communication and apply it more in their daily activities: “It's fun to see, because if you look at 
the flip-over over there, you can see that the first pages were still using bullet points and lots of text 
and now you see canvas-like imageries, outlines, multiple colours, titles with banners and quick visuals”. 
 

4.2.2.3. Challenging experiences 

Challenges in the adoption of DT are the time necessary for internal adoption and the limited number 
of people who are experiencing with the adoption. Only two to four people are involved in the DT 
practices of Bizzomate, which could become a bottleneck. Another challenge is that Bizzomate is those 
who are experimenting with DT are relatively inexperienced. Inexperienced practitioners tend to apply 
the practices too theoretically, which negates proper goal-oriented application and results in oblivious 
application of practices: “When planning a session, I catch myself that I first started thinking of the 
tools and only after a while about the goal of the tools. This recently happened. … In my mind I was 
already deciding on different canvasses, while I did not know what kind of problem we were actually 
going to solve”.  
 
The continuous application of DT was perceived a challenge as well: “It is important that you 
continuously apply it [DT], that it was not a hype and that you continue with it. Not that it was a one-
off thing and that we drop it again afterwards. We should really hold on to the concept during a 
project”. A concurrent insight that is derived from experimenting with DT is the challenge of facilitator 
skills. The initial idea was that the practices of DT could be executed by everyone, but the facilitating 
roles seem more challenging than anticipated. Especially where one needs to stay away from the 
content and only guide the process.   
 
Furthermore, at times DT is used as a sales tool. The DT sessions are arranged without proper goal 
orientation. In some cases, a DT session was not necessary but executed anyway. These sessions did 
not yield any value. This happened since Bizzomate’s management is not on the same page regarding 
what the application of DT contemplates. 
 

4.2.2.4. Client perspective 

In general, the interviewed clients were positive about the DT sessions. The methods were clear and 
although it seemed like the facilitators were hopping form one canvas to the next, Bizzomate’s DT 
facilitators were able to bring coherence to the results. The structure and the goal-orientation of the 
creative process was perceived as most important and received positive reactions in all sessions. The 
Bizzomate facilitators were able to lead the discussion and challenge the perspectives and assumptions 
of the participants. The participants felt taken seriously and the visualizing activities, the intensive 
preparation and ability to adapt during the sessions was perceived positive as well.  
 
Two clients attributed the successes of the sessions to the facilitator(s) rather than the methods. 
Additionally, the trusting relationship between them and the facilitators resulted in a successful 
session with valuable results: “Everyone from management but also from the directive board trusts him 
in this. There is no restraint. I think that is very important. If you do not have such a click with someone 
or do not have that confidence then you are not going to get to where we have come to now. I think 
we have come a long way now. I think that has a lot to do with that trust”. The role the Bizzomate 
facilitators fulfilled was perceived very positive. Prior to the sessions, this role was clearly defined by 
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both parties. The clients considered that they cannot take on such facilitating role themselves and 
emphasized that someone external to the organization should perform it. The Bizzomate facilitators 
performed a key role, through guiding the discussion, keeping an eye on the dynamics and stepping 
up when a participant behaves disruptively. An eye for the dynamics is considered crucial: “The 
dynamics are just as important in the sessions. ... It is more about the energy … Bizzomate can really 
make the difference through focusing on those dynamics and on bringing that energy”.  
 
Furthermore, it was emphasized that the combination of two experienced facilitators with different 
characteristics had been very effective: “I do notice that the combination of Design Thinking with Henry 
and also Anne is very powerful. That is a really good duo. Henry as a motivator and Anne as the analyst 
who knows damn well what the important points are and knows how to refer back to them effectively. 
I think that’s incredibly clever”.  
 
Nonetheless, the clients also mentioned concerns regarding the application of DT practices. They 
perceived that the success of the DT sessions is attributed to the facilitators. As only a few of 
Bizzomate’s employees have the skills to effectively facilitate the sessions, the clients wonder whether 
the business consulting activities including DT practices are scalable. One client perceived that 
Bizzomate should be stricter in appointing a consulting or a facilitating role towards their employees, 
as not everyone has the right set of skills. “When such person is put in a consulting or facilitating role 
that does not suit him, the methods he will try to execute will not work and the added value he wants 
to achieve will not be there.” The participants will not be convinced, think it is time consuming or even 
a waste of time and will get tired of sticking post-its. One should be able to truly understand DT 
practices and should maintain a balance between DT and the other activities that should be executed 
as well.  

 
The clients were asked if they had any points of improvement regarding the current application of DT 
in their projects with Bizzomate. One suggestion for improvement was about guiding the content 
within sessions: “There was very high expectation on the output, which may disappoint people. The 
pace is a lot slower than you expect. I think there is still something there. You can get more valuable 
results from the workshop if you pick up the content more during the preparation in that facilitating 
role”. 
 
The second point of improvement relates to the rather poor evaluation of the session and its results: 
“We have never done an evaluation. Maybe a bit informal and then you discuss a bit of analysis while 
drinking a beer. However, there has not been a more formal debriefing. That might be nice. Give more 
back to us, what he has seen in us, in our behaviour, in the dynamics, things like that”. Thus, there 
seems to be a need for more conclusive activities after a session with possible next steps: “What I think 
can really be improved is the follow-up afterwards. Now we get a digital version of the post-its and 
after that it's up to us to do something with it. We can manage that, but if you really want to better 
guarantee the added value of Bizzomate, that is precisely how they can guide the customer 
successively”. 
 

4.3. Evaluation of the case study 

This section outlines the comparison between the investigated practices of Bizzomate and those 
analysed in the systematic literature review. This supports the relevance of these theories and the 
relevance of the constructed design principles. 
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4.3.1. Evaluation of Bizzomate’s practices 

Bizzomate is predominantly focussed on advising - and developing IT solutions. However, the 
organizational practices are in transition. It is envisioned to include more business consulting, which 
incorporates more strategic and visionary consulting activities instead of only focussing on IT. This 
would make Bizzomate a so-called “trusted advisor” for their clients. DT can contribute to this 
envisioned practice. It enhances the ability to employ knowledge across industries, to tackle complex 
problems and enhances innovative capacity, which creates a more valuable consulting role (design 
principle 4 & 5).    

 
Furthermore, Bizzomate’s practices are represented in the theories derived from academic research. 
The Bizzomate consultants are experts who can bridge the gap between business and IT (Kumar, et al., 
2017). Their ASD follows the Scrum methodology neatly and includes considerable time (40%) that is 
focussed on the people involved in the ASD process (Highsmith & Cockburn, 2001). Next to similar 
methodological practice, the perceived benefits of the practices are similar with academic literature 
as well: The methodology was perceived adaptive and responsive through which rework is prevented 
(Gurusamy, et al., 2016; Pereira & Russo, 2018; Vetterli, Uebernickel & Brenner, 2013); The little 
documentation efforts are blessed (Highsmith & Cockburn, 2001); It was perceived that the high team 
autonomy results in job satisfaction (Dybå & Dingsør, 2008; Pereira & Russo, 2018); and the benefits 
of an overall agile organizational culture was perceived successful as well (Highsmith & Cockburn, 
2001). 
 
What was perceived poor practice also highly matches the theories regarding the challenges of IT 
consulting - and - developing practices: It seems that ineffective communication and lack of a 
challenging attitude is resulting in misdirected IT (Kumar, et al., 2017); ASD needs a particular 
development culture that is not always compatible within the clients’ organizations (Misra, et al., 
2012); Contractual negotiations are difficult due to the light planning of ASD (Misra, et al., 2012; 
Vijayasarathy & Turk, 2008); ASD is often hyped and difficult to understand (Misra, et al., 2012); and 
ASD may not always be the appropriate method (Awad, 2005; Misra, et al., 2012). Further challenges 
perceived by Bizzomate include the poorly executed roles of the product owner and Scrum master.  
 
Evidently, the successful practices must be preserved whereas the poor practices could be improved 
by adopting DT in the current practices of Bizzomate. As explained in the previous chapter, DT 
enhances effective communication skills (design principle 3) and stimulates challenging perspectives 
(design principle 2) to diminish the effect of misdirected IT solutions. DT practices could surpass a 
poorly executed product owner role as it is effective in deriving necessary requirements (design 
principle 2).  
 

4.3.2. Evaluation Design Thinking within Bizzomate 

4.3.2.1. Evaluation of the perception of Design Thinking 

Generally, the perception of DT within Bizzomate includes multiple aspects that are related to 
elements of DT derived from existing theories. The most generic perception includes DT being a 
problem solving methodology (Plattner, et al., 2011), that is iterative and human-centred (Peres, et al., 
2013), experimental, explorative and involves visualizing and prototyping activities (Malins & Maciver, 
2016; Kowark, et al., 2014). Few respondents include perceptions of DT being a bundle of tools, which 
stimulate co-creation and similar thinking patterns within a team (Dolata & Schwabe, 2016). However, 
these perceptions do not provide a complete representation of what comprises DT and there is a lot 
of uncertainty regarding the mentioned aspects whether it is true for a DT approach. This uncertainty 
regarding the concept and definition of DT is present in literature as well (Kimbell, 2011).  
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Generally, applying DT practices offers exceptional client experience. It was perceived that DT would 
fit within Bizzomate’s envisioned strategic consulting practices, which is incorporated in Bizzomate’s 
“4D approach”. In every phase of this “4D approach”, it is envisioned to include DT practices. It was 
perceived that DT is a methodology that would help adhering to agile principles. However, DT practices 
are only perceived valuable at the beginning of the ASD process in which the solution and features are 
discussed. 
 
Bizzomate’s employees understand several benefits of adopting DT in their practices that which are 
also represented in existing literature. It is understood that DT enhances problem and client analysis, 
stimulates the challenging of assumptions (Malins & Maciver, 2016; Kowark, et al., 2014) and 
stimulates different and versatile thinking (Dolate & Schwabe, 2016) in which especially ‘out-of-the-
box’ thinking is valued (Peres, et al., 2013). DT was perceived to be energising and to enable people in 
generating multiple ideas, especially due to the inspiration by each other (Malins & Maciver, 2016; 
Kowark, et al., 2014). Bizzomate’s employees recognize the benefits of visualizing to effective 
communication (Hassi & Laakso, 2011). 
 
Bizzomate’s employees were able to mention challenges regarding the adoption of DT that are 
represented in literature as well. The vague meaning and definition of DT was perceived a great 
challenge  (Dobrigkeit, et al., 2018; Prasad, et al., 2018; Vetterli, Brenner & Uebernickel, 2013; Vetterli, 
et al., 2016), which contributes to the concept becoming a buzzword or holy grail term (Jensen, et al., 
2016). DT was perceived challenging to adopt for software developers. The software developers reject 
the methodology (Canedo & Parante da Costa, 2018; Carell, et al., 2018; Kowark, et al., 2014) and seem 
to display presumptuous attitudes. Apart from internal adoption, client adoption was perceived a 
challenge as well, as clients might not be ready either. The experimental sessions of DT by Bizzomate 
were perceived as chaotic which complicates the process of proper adoption (Hägar, et al., 2015). It 
was perceived that this leads to oblivious application which negates proper goal-oriented practice. 
Applying DT practices in the process was perceived as time consuming (Canedo & Parante da Costa, 
2018; Dobrigkeit, et al., 2018; Frye & Inge, 2013; Hägar, et al., 2015) and may lead to endless reframing 
and over-engineering (Carell, et al., 2018; Eickhoff, et al., 2018; Hiremath & Santhiyam, 2013). Iterative 
and continuous application of DT is challenging as well and there is a great uncertainty regarding the 
application of the prototyping activities of DT (Lindberg, et al., 2011; Sohaib, et al., 2018). Last but not 
least, it was perceived that applying DT would need experienced facilitative and creative skills (Canedo 
& Parante da Costa, 2018; Dobrigkeit, et al, 2019; Eickhoff, et al., 2018; Vetterli, Brenner & Uebernickel, 
2013).  
 
There are no misconceptions with existing theories regarding the benefits and challenges of adopting 
DT in Bizzomate’s practices. However, the perceptions could be perceived as superficial and 
incomplete. When matched with the DT elements by Hassi & Laakso (2011), most perceptions include 
a human-centred approach, visualizing, divergent approaches, collaborative work style, abductive 
reasoning and an experimental & explorative mentality. Elements that are not as apparent or not 
included are thinking by doing, the combination with convergent approaches, reflective reframing, 
holistic view, integrative thinking, an optimistic mentality and a future-oriented mentality. It was 
investigated that continuous focus on the different practices, thinking styles and mentalities that 
comprises DT would realize complete and valuable adoption of DT rather than the focus on steps and 
tools (design principle 1).  
 

4.3.2.2. Evaluation of current Design Thinking practice 

Bizzomate’s current DT approach follows a theoretical framework with specified steps in which they 
use canvasses. DT is only applied in consulting activities or retrospectives of the Scrum process. The 
applied DT techniques do not exceed the use of different canvasses. Intensive session preparation is 
in place.  
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Similar positive experiences are represented in existing theories: The benefits of the explorative nature 
of DT is apparent in the stimulated investigations within the clients’ organizations and the stimulation 
to challenge assumptions (Malins & Maciver, 2016; Kowark, et al., 2014). The DT approach results in 
collaborative and creative sessions (Malins & Maciver, 2016; Kowark, et al., 2014), in which quick 
adoption by the client is apparent. Internal adoption is apparent as well when employees have 
experienced DT practices. This is in line with the theory of Dolata & Schwabe (2016) that continuous 
application of DT practices contribute to different and versatile thinking and a shift in mind-set, which 
is inherent to adoption. Positive experiences were provided by clients who appreciated the coherence 
of results within sessions and the role and skills of the Bizzomate DT facilitators. These facilitators were 
able to lead the discussions in the session and were able to challenge the assumptions of the 
participants. Especially the combination of different facilitator characteristics was perceived beneficial.  
 
Similar negative experiences are represented in existing theories as well: It is experienced that 
adoption needs more time than anticipated. Additionally, the inexperience of the facilitators leads to 
theoretical application, which negates proper goal-orientation and yields limited value (Carlgren, 2017; 
Carlgren, et al., 2016). The current application of DT is inconsistently executed and does not include 
iterations or next steps. DT should not be seen as a sales tool, as its application would yield limited 
value as well (Carlgren, 2017; Carlgren, et al., 2016). This is due to the misalignment of what DT 
contemplates within Bizzomate’s practices (Dobrigkeit, et al., 2018; Prasad, et al., 2018; Vetterli, 
Brenner & Uebernickel, 2013; Vetterli, et al., 2016). This misalignment complicates the internal 
adoption (Hägar, et al., 2015).  
 
Clients expressed their concerns regarding the facilitative and creative skills necessary to execute DT 
practices and whether Bizzomate has competent employees. The number of facilitators at the moment 
is extremely limited. Furthermore, clients would appreciate more conclusive activities for their 
sessions which include possible next steps.  
 
The perceived positive experiences of the application of DT is very much in line with the benefits 
investigated in existing theories. Evidently, in further DT adoption efforts, these need to be preserved. 
However, it could be concluded that due to the incomplete perception of DT, its execution efforts could 
be perceived incomplete or superficial as well. At the moment, Bizzomate focuses on the steps and 
tools in the execution of DT practices. Additionally, Bizzomate struggles with a too theoretical 
application of their DT approach that yields limited to no value. As mentioned before, it was 
investigated that the focus on interlinking practices, thinking styles and mentalities that comprise DT 
would foster a more valuable adoption and stimulate different and versatile thinking more than 
focussing on steps and tools (design principle 1). The application of DT practices was perceived ad hoc 
and chaotic, while DT could have the effect to aid the traceability and credibility of creative results 
through the ability to structure a creative process (design principle 6). As the DT practices are executed 
incompletely, this effect is not apparent in Bizzomate’s current DT practices. Furthermore, there might 
be a concern regarding the necessary skills for executing DT practices, it was perceived that training 
enhances one’s abilities and it was investigated that DT enhances consulting performance (design 
principle 1 & 4 & 5).  
 

4.4. Design requirements 

Ultimately, the exploratory case study resulted in design requirements that directed the development 
of an artifact that in term would serve as an aid for the implementation of DT at Bizzomate. This section 
outlines the design requirements that were derived from the investigated case at Bizzomate. 
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[1] The artifact should aid in the development of a thorough understanding of DT.  
Bizzomate struggles with the meaning of DT, what it comprises and what not, and more importantly, 
“why!?”. Therefore, the artifact should not only aid in understanding the general concept, but also aid 
in understanding “why” DT needs to be adopted and applied and “why” to execute certain practices. 
Bizzomate needs a proper understanding of the principles at work. A consequence of this lack of 
understanding is a too theoretical DT application. This refers to an approach in which the steps are 
strictly followed “by the book” without proper understanding of the methods. It disregards the reason 
for certain steps to be executed. When DT is applied too theoretically, its methods are deemed 
unconvincing and do not generate any value. This theoretical application negates proper goal 
orientation and formulation. When a problem is encountered, it is often immediately matched with 
DT methods instead of deriving them from a clear goal. This could lead to certain sessions and methods 
not yielding the desired outcome or value. Therewith, the artifact should guide the process in 
effectively formulating the problem and goal of the solution. 
 
[2] The artifact should stimulate the challenging of different perspectives. 
The motivation of Bizzomate’s management to adopt DT in its practices was derived from their need 
for a methodology that guided them in client-centred and explorative activities to ‘build the right 
thing’. It was perceived poor practice when one’s own or the clients’ perspective and assumptions 
regarding the issue at hand are not challenged. The artifact should guide the process of gaining a 
thorough understanding the clients’ situation while both challenging and testing assumptions, in which 
reflective reframing is key. In line with the necessity to challenge assumptions, the artifact should also 
stimulate collaboration.  Hereby focussing especially on the discussion necessary to challenge each 
other’s perspectives and assumptions. Next to a profound understanding of the issue at hand, the 
participants can also inspire each other through this process. 
 
[3] The artifact should stimulate a value-driven focus that is client-centred, integrative, holistic and 
future-oriented.  
Bizzomate management aims to use a more value-driven approach in the future. Their current client-
centred approach within their agile way of working does not necessarily contribute to thinking about 
the value they are creating. The artifact should guide value-driven thinking and evaluation of 
Bizzomate’s practices to generate more value. Therewith, the artifact should stimulate to think more 
holistically, integrative and future-oriented regarding the issue and possible solutions. These are 
important DT elements that may not always be present in the DT execution of inexperienced 
practitioners. Although the agile way of working is a more client-centred approach, Bizzomate’s 
respondents mentioned the pitfall of a product owner that is unable to translate user needs into 
software development requirements. Therefore, the artifact could stimulate more customer 
involvement beyond the PO, in order to be more effective in their client-centred approach.  
 
[4] The artifact should drive versatile thinking.  
Bizzomate’s current practice is locked-in a more rigorous thinking pattern with a deductive approach. 
It was perceived that through adopting DT, Bizzomate’s employees become more conscious about how 
they think and how they can think differently. The artifact should guide a different thinking pattern to 
facilitate versatile thinking and possibly a mind-set shift. Alongside the stimulation of thinking 
differently as opposed to deductive thinking, the artifact should stimulate abductive thinking. This 
refers to the stimulation of exploring different options in the process. The artifact should therefore 
stimulate divergent and convergent thinking. 
 
[5] The artifact should stimulate multiple ways of sharing ideas, insights and conclusive evaluations. 
Bizzomate sees opportunities in enhancing its communication practices. DT is able to aid in achieving 
effective communication, this is especially the case for visual communication. Therefore, the artifact 
should stimulate (visual) communicating and sharing practices. Prototyping is an important element of 
DT in communicating and sharing insights and ideas. Some of Bizzomate’s respondents mentioned they 
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are unsure about the role of low-fidelity prototypes within their process. The artifact could stimulate 
prototyping activities to aid in gaining this understanding. Additionally, what is missing in Bizzomate’s 
current DT practice are conclusive formalizations. Bizzomate’s DT facilitators hop from one to the next 
method and possibly conclude on some discussions they have lead. However, this does not include 
effectively formulating conclusions regarding the input, output, the process and possible next steps or 
recommendations. The artifact should stimulate these conclusive activities for both themselves and 
their clients to secure the added value and to learn from the creative session in a more formalized 
manner. Furthermore, Bizzomate’s current DT practice almost exclusively include filling in different 
existing canvasses. This leads to oblivious and poor goal-oriented application of DT and therefore the 
artifact should stimulate the use of other methods as well. The artifact should stimulate multiple ways 
of sharing ideas, insights and conclusive evaluation to stimulate effective communication, prototyping 
activities, and conclusive formalizations instead of only using canvasses. 
 
[6] The artifact should stimulate continuous and iterative activities. 
Bizzomate’s current DT practice struggles with consistent application, as it is often a one-time session 
with clients in which not all aspects could have been executed. The artifact should stimulate consistent 
application of all aspects of DT. Alongside the struggle with consistent application is the struggle with 
iterations. As the practices are only executed once, the iterative approach of DT is neglected. The 
artifact should stimulate pivoting activities to achieve a more iterative approach.   
 
[7] The artifact should explicate a creative process. 
Bizzomate’s employees are still quite inexperienced in practicing DT and a lot of elements and activities 
are quite new to them. In their practice without DT, they do not have a process to go from insight to 
idea. Therefore, the artifact could aid in understanding the creative process of how insights can be 
transformed into ideas. Additionally, creating creative vibes was perceived challenging but necessary 
for proper DT practice. Therefore, the artifact should stimulate the creation of creative vibes.  
 
[8] The artifact should be flexibly integrated with Bizzomate’s current and envisioned practice. 
As Bizzomate encounters different situations in its business and IT consulting practices, the artifact 
should be able to flexibly integrate in these different situations. Furthermore, Bizzomate’s practices fit 
within an overall agile framework. It was perceived that DT could be an element within the framework 
to stimulate practices that are important for both agile working and DT. The artifact therefore should 
have a role in the execution of agile practices. Additionally, Bizzomate’s management already thought 
about how to incorporate DT in their business, which is through their 4D approach (Figure 9). This 
approach is already quite a practical approach on how to fill their project funnel. Therefore, the artifact 
should fit within the phases of the 4D approach. 
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5. The artifact 
In design science research, an artifact should be developed to reduce the gap between managerial 
practice and academic research. This is done through the application and evaluation of the design 
principles, which are derived from academic research, in managerial practice. This way, the effects are 
evaluated and reflected back to academic research (Van burg, et al., 2008). Therefore, the artifact is 
designed in accordance with the design principles as outlined in chapter 3.  To add to the relevance of 
the artifact for Bizzomate, the design requirements as listed in chapter 4 are used in the design of the 
artifact as well.  
This chapter outlines the goal of the artifact for both research and managerial purpose and the 
development of the artifact. Next, the artifact was evaluated and finally, the insights generated from 
the evaluation, are used in development of the final artifact design.  
 

5.1. Artifact design goal 

The objective for developing an artifact was twofold: 1) to provide insights in how DT could be adopted 
and implemented at Bizzomate and 2) to generalize the insights through the design principles it 
incorporated. In order to achieve these objectives, a design goal was to guide the development of the 
artifact. The goal for the specific artifact to be developed in this study was primarily inspired by the 
first design principle:  where a focus on the interlinking practices, thinking styles and mentalities would 
realize complete and valuable adoption of DT (design principle 1). In addition, Bizzomate needs a 
thorough understanding of DT and the principles at work (design requirement 1). Consequently the 
artifact should not focus on steps and tools, but rather on the underlying rationale of Design Thinking, 
which resulted in the following formulation of the design goal that guided the construction of the 
artifact: “The artifact needs to aid the adoption and understanding of DT within Bizzomate. The 
Bizzomate consultants need to gain understanding of the underlying rationale of DT and the principles 
that are at work in order to effectively and flexibly integrate DT in their work. The artifact should be 
feasible to use in many of Bizzomate’s practices and needs a visual representation that Bizzomate’s 
consultants can understand”.  
 

5.2. Artifact development 

The listed design principles and design requirements guided the development of the artifact. However, 
the inspiration for the development of this specific artifact was derived from other sources. This 
section outlines the sources that inspired the development of the artifact and outlines how the artifact 
was constructed from the inspiration, design principles, design requirements and design goal.   
  

5.2.1. Inspiration 

Since the artifact should rather provide the underlying rationale of DT than guide specific methods and 
tools, the artifact should contain basic steps of a creative and innovative process. To trace back these 
steps, two sources were consulted: “Creativity Today” by Byttebier 
& Vullings (2002) and “101 Design Methods” by Kumar (2013). 
Byttebier & Vullings (2002) outlined the creative process in three 
phases: the starting phase, the diverging phase and the converging 
phase. For the starting phase they referred to the exploration cycle 
(Figure 11). Before participating in creative activities, one should 
consider if one is ready (FEEL). This refers to how one feel, the 
availability of resources and time, etc.. Next, one should ‘THINK’ 
about the issue at hand. This refers to the information one knows, 
what information is still needed and how to find this information. 
Then, one should formulate what is wanted (WANT). This refers to 
the formulation of the problem and the goal to start the next phase 

Figure 11. Exploration cycle by 
Byttebier & Vullings (2002). 

THINK 

FEEL  WANT  
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with a shared understanding. In design processes this takes the form 
of a design brief that outlines a project title, a description including 
the problem and goal and a briefing with the most important 
insights. Furthermore, the diverging and converging phases are 
based on the development cycle (Figure 12). The diverging phase 
consist of consciously creating multiple ideas (DESIGN). Byttebier & 
Vullings (2002) explicated the importance of a so-called “purge” of 
first ideas, which refers to the process of writing down and 
visualizing the first ideas one comes up with to free the mind for 
more ideas. They emphasized the conscious process of how to create 
more ideas, including different brainstorm techniques, and how to 
inspire yourself, including creative techniques. They explicated that 
visualizing the ideas enhances communication as it enhances 
imaginative spirit. The converging phase includes different techniques to map and to select ideas 
(JUDGE). Then the selected idea(s) are enriched in a diverging phase (ENRICH) and possible designs 
(DESIGN) is selected in a following converging phase (JUDGE). This process is iterated until the idea has 
reached a satisfactory state.  
 
Kumar (2013) outlined the process of organizational innovation. This source inspired ways how to 
manage the insights one generates. This includes the following steps: 1) ‘sense intent’ refers to the 
process of investigating trends; 2) ‘know context’ refers to gathering information regarding the issue 
at hand; 3) ‘know people’ refers to investigating the stakeholders that are involved;  4) ‘frame insights’ 
refers to mapping, clustering, and concluding insights; 5) ‘explore ideas’ refers to framing the concept 
space, defining and communicating ideas and concepts; 6) ‘frame solutions’ refers to the evaluation, 
selection and communication of solutions; and 7) ‘realize offerings’ refers to building prototypes and 
defining strategies to realize the selected solution(s). Most apparent in Kumar’s (2013) approach is the 
importance of framing and communicating insights, scope, concepts and solutions. 
 

5.2.2. Artifact construction  

The inspiration triggered the idea how the artifact should guide the IT consultants and –developers 
through the underlying creative rationale of DT, which is in line with design principle 1 and design 
requirement 1. The construction of the artifact was inspired by both processes of Byttebier & Vullings 
(2002) and Kumar (2013). The combination of the two constructed an artifact that guides the general 
creative rationale together with the importance of framing and communicating the results. This 
importance is represented in the investigated value of DT that its elements enhances effective 
communication (design principle 3) and it is represented in the need for multiple ways of sharing ideas, 
insights and conclusive evaluations (design requirement 5). The artifact followed the two cycles by 
Byttebier & Vullings (Figure 11 & 12) and was combined with aspects of Kumar (2013). The visual 
representation of the developed artifact is depicted in Figure 13. 
 
The artifact does not include imperatives, to prevent the artifact to be applied too theoretically. A too 
theoretical application results in oblivious application of DT practices. Therefore, the artifact includes 
probing questions for the user to think about the different possibilities of how to deal with certain 
parts of the creative rationale (design requirement 1). This is stimulated by the value of DT that a focus 
on interlinking elements enhances complete and valuable adoption of DT, rather than focussing on 
specific steps and tools (design principle 1). Additionally, the continuous application of the elements 
would stimulate different and versatile thinking (design principle 1).  

Figure 12. Development cycle 
by Byttebier & Vullings (2002). 

DESIGN 

JUDGE 
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Figure 13. Developed artifact. 

The creative rationale is represented in five “thinking loops”: ‘THINK’, ‘WANT’, ‘IDEA’, ‘JUDGE’ and 
‘ENRICH’. For every thinking loop, a few probing questions are suggested. These probing questions are 
depicted in the circles. The words that are depicted around the circles function as examples to think 
about in answering the question. This stimulates thinking of the different ways to achieve results than 
only through canvasses (design requirement 5). Every thinking loop contains a question whether to 
pivot, which is an iterative action back to the start of the same loop or other loops. This stimulates an 
iterative approach (design requirement 6) and enhances one’s reflective reframing capabilities. These 
reflective reframing capabilities enhance one’s consulting performance through the creation and 
employment of knowledge and the increased innovative capacity (design principle 4 & 5). Additionally, 
the hands-on nature of DT enhances effective communication (design principle 3). Therefore, almost 
every thinking loop contains a question on how to frame, communicate, share or conclude the insights, 
ideas or learnings (design requirement 5).  
 
Next, the thinking loops are described in more detail. The first step in entering a creative process is 
represented by the central question in the middle. It includes asking yourself whether you are ready, 
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which refers to the ‘FEEL’ step in the creative rationale (Figure 11). The probing question refers to a 
creative warm-up to generate creative vibes (design requirement 7). Then, one enters the ‘THINK’-
loop. It stimulates to think What the problem is, Who has the problem, Where is the problem, When 
is there a problem and asking at least five times Why it is a problem (WWWW-W5x). One is stimulated 
to think of what is known about the problem and how to get answers to what is unknown. These 
probing questions stimulate reflecting and challenging one’s own and other perspectives regarding the 
issue at hand (design requirement 2).  Through challenging different perspectives and reflecting how 
to align different demands in long-term oriented application, a universal understanding of the problem 
is generated. This results in the ability to derive the necessary insights and requirements that 
diminishes rework risks (design principle 2). 
 
In the ‘WANT’-loop it is stimulated to develop a problem formulation and a clear goal that guides the 
line of reasoning through the rest of the process. This stimulates generating a shared understanding, 
which is enhanced by the hands-on nature of DT (design principle 3). Therefore, it is stimulated to 
formulate, frame and share the insights, which aids conclusive evaluation as well (design requirement 
5). Furthermore, DT enhances the creation and employment of knowledge across industries (design 
principle 4). Therefore, the words around the probing questions stimulate to think holistically, 
integrative, value-driven and to align business, client and IT (design requirement 3). 
 
Divergent and convergent approaches stimulate a creative and imaginative spirit, which enhance the 
innovative capacity of IT consultants and –developers (design principle 5). This ‘IDEA’-loop includes a 
divergent approach and stimulates abductive thinking to generate multiple ideas (design requirement 
4). It explicates how one transforms ideas into insights (design requirement 7). Additionally, it is 
stimulated to think about different methodologies that are available to come up with more ideas and 
to inspire themselves. Again, the loop incorporates visual communication and conclusive activities, 
aligning with design principle 3 and design requirement 5. 
 
A convergent approach is stimulated in the ‘JUDGE’-loop. This loop especially stimulates knowledge 
creation and visual communication through framing, selecting and prototyping techniques. 
Prototyping and mock-ups help with eliciting reactions and identifying needs (design principle 3) 
through which knowledge can be created that can be employed to enhance best practice (design 
principle 4). The words around the question stimulate to think about criteria including a value-driven 
focus that is client-centred, integrative, holistic and future-oriented (design requirement 3).  
 
In the ‘ENRICH’-loop the IT consultants and –developers employ the gained knowledge to enhance the 
idea. However, this loop is not only about enriching the idea and employing knowledge, but also about 
gaining knowledge regarding the value of the enriched idea and the value of the process. It includes a 
reflective approach to enriching yourself and others. This reflection stimulates a value-driven focus 
(design requirement 3), effective communication and sharing the insights and conclusive evaluations 
(design principle 5 & design requirement 5). 
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5.3. Artifact evaluation  

This section outlines the evaluation of the designed artifact, which followed the methodology 
described in the methodology section (2.4.2). First, the objective of the evaluation is clarified, followed 
by the evaluation plan. The evaluation episode was organized as follows: describing the observation 
of the artifact in use, analysis of the usability and design principles and finally, the suggestions for 
improvement. The analysis and suggestions for improvement guided the development of the final 
artifact design and the contribution to academic research.  
 

5.3.1. Evaluation objective 

The objectives of the evaluation were to test whether 1) the artifact was easily understood and 
practiced by Bizzomate’s employees (usability-testing) 2) the mechanisms (M) and outcomes (O) of the 
design principles were apparent in the execution of the interventions (I) within the artifact’s practices. 
 

5.3.2. Evaluation plan 

The evaluation followed a ‘Quick & Simple’-evaluation strategy as described in the methodology 
chapter (2.4.2), which is a summative form of evaluation without formative evaluative aspects 
(Venable, et al., 2016). Two evaluative sessions were arranged, which suited the limited time and 
participants available within Bizzomate. Due to the limited time, the execution of the artifact needed 
to be split over the two sessions. One group (five people) executed the ‘THINK’-, ‘WANT’- and 
“DESIGN”-loop and the other group (four people) executed the “DESIGN”-, ‘JUDGE’- and ‘ENRICH’-
loop. The second group needed to build on the communicated results of the first group. The groups 
contained similar participants. The participants needed a design assignment in order to answer the 
probing questions of the artifact. For this research, a design assignment was defined that they could 
easily relate to: “How to make the office a healthier environment?". Each session started with an 
introduction of the artifact and an introduction of the design assignment. The first group received the 
raw design assignment and the second group received the design brief that outlined the insights and 
design goal derived from the activities of the first group. Both groups conducted a creative warm-up 
that was incorporated in the first step of the artifact “Are you ready?”. After the warm-up, the groups 
practiced the designated thinking loops. Since the participants were not familiar with a lot of different 
methods for briefing, framing and (visually) sharing their results, the facilitator provided some 
methods to keep the momentum going. However, the sessions were focussed on the thought pattern 
rather than on the specific practices. The planning of the evaluation per group is outlined in Appendix 
VII. The necessities for the session included: posters of the artifact; markers and blank paper for writing 
down insights and brainstorming; and a flip-over to communicate the design assignment, design brief, 
ideas, framing the ideas and the final concept and learnings. Appendix VIII shows pictures of the 
evaluative sessions. 
 

5.3.3. Analysis 

5.3.3.1. Group 1 

Prior to the ‘THINK’-loop group 1 conducted the creative warm-up, which was experienced as 
challenging. However, it did enhance their imaginative spirit, since it was observed that ideas were 
becoming more wild and creative and the participants became more enthusiastic. In the ‘THINK’-loop 
the group was able to collectively think about the “WWWW-W5x?”. They discussed their own 
experience with the assignment, discussed what they did not know and asked challenging questions 
to the assignment owner (the facilitator). Entering the ‘WANT’-loop lead to even more discussion on 
how to formulate the problem and the goal. This contributed to a shared understanding which guided 
the diverging phase. They discussed how to communicate their most important insights so far. It was 
observed that this phase should have had a more integrative, holistic and future-oriented perspective. 
They concluded their ‘WANT’-loop on a designated design brief (Figure 24, Appendix VIII). The group 
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enthusiastically entered the ‘IDEA’-loop. The first practice, the purge, was effective in freeing the mind 
for new ideas. Everyone could express themselves in the brainstorm sessions and elaborated on each 
other’s ideas. The group was stimulated to visualize their ideas, which resulted in an increase of 
imaginative spirit. One participant felt that visualizing blocked its imaginative spirit and preferred 
writing the ideas down. Finally, they visually shared their ideas with the next group (Figure 26, 
Appendix VIII). 
 

5.3.3.2. Group 2  

Group 2 started with the design brief made by the other group. The design brief was difficult to 
understand. The creative warm-up was more challenging for this group and the group was less 
imaginative. Entering the ‘IDEA’-loop was challenging, as the group did not develop a thorough 
understanding and empathy for the design challenge due to the poorly understandable design brief. 
This group was challenged in visualizing their ideas as well. However, when discussing their ideas, some 
got inspired and generated more ideas. This group struggled with concluding their ideas. However, in 
the framing activities they better expressed their ideas (Figure 29, Appendix VIII). Only little discussion 
was needed to select an idea. As prototyping and testing activities were not possible, the findings were 
not framed either. Therefore, they skipped a few steps of the ‘JUDGE’-loop and entered the ‘ENRICH’-
loop. This loop was challenging as well. They were not imaginative on how to enrich the idea. The 
group struggled with finalizing their concept idea, but eventually concluded on paper (Figure 30, 
Appendix VIII). The learnings were not documented or framed because they lacked the time, therefore 
they were only briefly discussed.  
 

5.3.3.4. Usability  

The groups provided mainly positive feedback on the artifact. The thinking loops were perceived to 
have a natural thinking flow. The communicating and concluding segments were perceived especially 
helpful as these practices are easily forgotten or poorly executed in their current process. The groups 
acknowledged that these communicating and concluding elements are important for oneself, for 
Bizzomate and for the client. Similar feedback was received for the whole ‘WANT’-loop. It was 
perceived as very helpful in generating a shared understanding before thinking of possible solutions. 
The visualizing activities were perceived as helpful as well. The majority of the participants mentioned 
that it helped them with creating and communicating their ideas. Only a few participants felt a barrier 
in idea generation when they were stimulated to visualize. Purging the first ideas was also perceived 
positively, as it negated the effect that one may directly dominate the brainstorm with his/her own 
ideas. Due to the purge, everyone had the chance to share its ideas. Finally, framing the insights and 
ideas was perceived helpful, as it guided more depth in the discussion about the insights and ideas.  
  
The (visual) presentation of the artifact was difficult to understand. People did not know where to 
begin. For some segments it was difficult to understand the rationale or the probing question. The 
participants did not understand the purpose of the words surrounding the segments either. 
Additionally, the difference between the ‘JUDGE’-loop and the probing question regarding the value 
in the ‘ENRICH’-loop was not clear as well. 
  

5.3.3.4. Effect of design principles 

In evaluating the effect of the design principles, it was observed whether the outcomes (O) and 
mechanisms (M) were apparent in the sessions. The context (C) included IT consultants and –
developers and the intervention aspects (I) have been included in the construction of the artifact.  
 
The realization of valuable adoption is a complex construct to evaluate (O), which is the outcome of 
design principle 1. Although the artifact stimulated focus on interlinking practices, thinking styles and 
mentalities due to the probing questions (I), adoption would need much more time and practice. 
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However, the mechanisms of this principle have been observed. As time went by, the IT consultants 
and –developers (C) of both groups became more creative, which is inherent to versatile thinking (M). 
Therefore, it was concluded that the continuous practice contributed to versatile thinking. 
Consequently, it was evaluated that the artifact could result in aiding valuable adoption of DT. Since 
valuable adoption could not be observed in the limited time span of the evaluation, design principle 1 
was only moderately validated. 
  
Only group 1 executed the ‘THINK’-loop. Therefore, the evaluation of group 1 could only contribute to 
the validation of design principle 2. The IT consultants and –developers (C) of group 1 were effective 
in deriving the necessary requirements (O) in the ‘THINK’-loop, which incorporated, among others, a 
human-centred, collaborative and explorative approach to problem identification (I). This provided 
support for the outcome of design principle 2. The group developed a profound understanding of the 
challenge by asking challenging questions to the assignment owner (facilitator). Furthermore, the 
discussion between themselves challenged each other’s perspectives (M). This provided support for 
the mechanism of design principle 2. Ultimately, was concluded that the effect of design principle 2 
was validated in this evaluation.  
 
An increase in effective communication (O) had been apparent in the observation, which refers to the 
outcome of design principle 3. Although a few participants felt restrained by communicating visually 
(I), it elicited reactions and stimulated collective sense making within the team (M). This provided 
support for the mechanism of design principle 3. Therefore, it was concluded that the effect of design 
principle 3 is validated in this evaluation.  
 
The outcome and mechanism of design principle 4 have been observed as well. Both groups of IT 
consultants and –developers (C) were able to create and employ knowledge (M) in collaborate 
explorations (I) that enhanced their ideas for the challenge (O). It could be concluded that design 
principle 4 was validated in this evaluation. 
 
Both groups of IT consultants and –developers (C) became increasingly creative in the process and 
were able to tackle the challenge (M) in the divergent and convergent approaches of the practices 
included in the artifact (I). This increased creativity stimulated the innovativeness of their ideas, which 
is inherent to their innovative capacity being enhanced (O). This had been observed by the ‘wildness’ 
of the generated ideas. The apparent mechanism and outcome contributed to validating design 
principle 5 in this evaluation.  
 
Last but not least, through the continuous structure of sharing and concluding the insights of every 
loop (M), the practices (C) guided by the artifact (I) had realized better traceability and credibility of 
the creative results (O). Not only the participants, but also others could trace the results of the loops 
concluded on the paper sheets which contributed to the credibility of the results. Therefore, it was 
concluded that design principle 6 was validated in this evaluation.  
 

5.3.4. Suggestions for improvement 

Participants needed a more in-depth understanding of the meaning and reasons behind the different 
segments. Therefore, the visual representation of the artifact needed to be combined with written 
guidelines explaining the segments of the artifact. Once one understands the segments in the visual 
by reading the guidelines, the visual functions as a reminder on what to think of. The words 
surrounding the segments then are purely inspirational and that inspirational function is more clear. 
Included in these inspirational words is the stimulation to think integrative, holistic and future-
oriented, which was not apparent in the observation of the execution of the artifact. Participants 
believe that when guidelines express 1) the rationale of the loop, 2) the order of probing questions 
and 3) the function of the inspirational words, they are more likely to be stimulated to adopt the DT 
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segments that were not apparent in the evaluation. These included e.g. a more holistic or future-
oriented perspective. Consequently, the figure of the total artifact was redesigned to make this more 
clear.  

 

5.4. Final artifact  

A final design of the artifact was developed in accordance to the insights derived from the evaluation. 
This artifact was built from the design principles and design requirements. It guides Bizzomate 
employees in the adoption of DT as it explicates the creative rationale of the concept. The final artifact 
is characterized by a visual representation and written guidelines. In order to understand the segments 
of the artifact, written guidelines are provided to guide the participant through the creative rationale. 
The written guidelines are listed in Appendix IX. For each segment of a thinking loop, the rationale 
behind the segment is provided together with guidance how it can be achieved. After examination of 
the written guidelines, the visual representation functions as reminder in following a creative process. 
Each segment is supported by inspirational aspects on how to achieve the segment. It incorporated a 
new flow structure which is more naturally understood. Ultimately, Figure 14 depicts the visual 
representation of the final artifact: the Creative Rationale Adoption Model (CRAM). The CRAM aids the 
adoption and understanding of DT within Bizzomate. It guides the underlying creative rationale of DT 
through its working principles to be flexibly integrated within Bizzomate’s practices.  

 
Figure 14. Creative Rationale Adoption Model (CRAM). 
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6. Discussion & conclusion 
The objective of this research was to investigate the value of DT within IT consulting and – developing 
practices. This value was investigated through a literature review and the development and evaluation 
of an artifact. The artifact was developed through the construction of design principles. Through design 
principles, theories from academic research can be implemented in managerial practice. The 
evaluation of the artifact functions as validation method of the constructed design principles, which in 
turn contribute to academic research. The artifact was developed and evaluated within the 
environment of the IT consulting and - developing firm Bizzomate. The main research objective is 
answered through three sub-research questions. This chapter outlines these three sub-research 
questions to finally provide insights regarding the value of DT within IT consulting and – developing 
practices. This chapter ends with limitations of this research and recommendations for future research.  
 
RQ1 – “What is standard practice in IT consulting and –developing firms with an agile setting?” 
An IT consulting and developing business with an agile setting divides its practices between technology 
consulting and agile software development (ASD).  
 
Through consulting assignments, the IT consultant is connected to many firms in different industries 
and has an important role in transferring knowledge across industries. As a consultant, communicative 
and reflective skills are critical. This is reflected in managerial practice. It is considered poor practice 
when consultants do not challenge the perspective and assumptions made by their clients or by 
themselves. This results in misdirected IT. Next to consultants and developers, the case study outlined 
the roles of a new business developer, account manager and IT support. Projects within clients’ 
organizations are often ongoing and each project can take on one to five years. 
 
Academic research reviewed the emergence of ASD as a counter-methodology to traditional software 
development methodologies. It emphasizes the human aspects involved in software development 
more than processes and tools, continuously performs software tests, and facilitates close cooperation 
between developers and customers. ASD requires development teams with high autonomy, which 
seems to correlate to job satisfaction. The agile manifesto can be used in software development 
practices, but also as a comprehensive response to universal business challenges. This study 
demonstrated that these benefits of ASD are reflected in managerial practice. Especially the flexibility 
and light planning of the methodology results in an explorative and experimental approach in which 
project pitfalls are quickly discovered and a lot of rework is prevented. Additionally, the little 
documentation efforts in ASD are blessed.  
 
However, existing theories demonstrate that ASD is often hyped and misunderstood. Organizations 
may not have the proper work culture for the methodology to be successful. Contractual negotiations 
are difficult to attain due to lack of predictive control. Furthermore, ASD does not necessarily fosters 
an innovative approach as it does not address reflective reframing activities or the generation of a 
thorough understanding and the development of empathy for the user. It was investigated that these 
pitfalls of the methodology are apparent in managerial practice as well. The case study demonstrates 
that the rationale behind the methodology is often lacking with practitioners, which results in 
unconvincing practice in the clients’ organizations. Additionally, the lack of developed empathy and 
reflective reframing could lead to projects where the client or product owner is not challenged 
regarding its perspective or assumptions, resulting in a misdirected IT solution that offers limited to no 
value.  
 
All of abovementioned research results justifies the conclusion that the investigated managerial 
practice and the practices analysed in academic research demonstrated a high similarity. This supports 
the relevance of the reviewed theories. 
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RQ2 – “What Design Thinking elements can be adopted in the consulting- and developing practices 
of IT firms with an agile setting?” 
In order to answer this sub-question, the elements that comprise a DT concept were reviewed. 
However, the concept is ubiquitous. Based on multiple theories in academic research, DT is formulated 
as follows: DT is a human-centred approach to problem solving, which incorporates a different way of 
thinking that leads to more valuable results beyond the incremental scope. However, generic process 
representations of DT negate this different way of thinking and the value of DT in managerial practice. 
Therefore, the adoption of DT should adhere to a set of interlinking practices, thinking styles and 
mentalities rather than to following and applying specific process steps and tools. In this study, the 
investigated elements of DT are comprised as the thirteen interlinking practices, thinking styles and 
mentalities described by Hassi & Laakso (2011) in Figure 8. 
 
The elements that could be adopted in the consulting- and developing practices of IT firms with an 
agile setting are captured in the constructed design principles of this study. These design principles 
were derived from theories in academic research related to 1) IT consulting and –developing practices, 
2) the concept of DT and 3) the value of DT for IT consulting and –developing practices. The design 
principles, and thus the elements of DT that could be adopted in the consulting- and developing 
practices of IT firms with an agile setting, are listed as follows: 
  

 IT consultants and –developers need to continuously focus on the interlinking practices, 
thinking styles and mentalities that comprise DT in their practices to realize valuable adoption 
of DT as continuous application of this focus drives different and versatile thinking and flexible 
integration of DT rather than the focus on steps and tools. 

 IT consultants and –developers need to incorporate a human-centred, collaborative, 
abductive, reflective, integrative, explorative, experimental, holistic and future-oriented 
approaches to effectively derive the necessary requirements and diminish rework risks as 
these approaches together develop a universal understanding of the problem by challenging 
the clients’ and other perspectives and by reflecting how to align technical-, business- and 
client demands in long-term oriented application. 

 IT consultants and –developers can enhance their effective communication skills by 
communicating visually through sketches, prototypes and mock-ups as it helps clients and 
users with identifying their needs by eliciting reactions and stimulates collective sense making 
with the team and client. 

 By adopting a collaborative, iterative, explorative and experimental approach including 
integrative thinking IT consultants and –developers can create and employ knowledge across 
different assignments to solve business problems through IT and enhance best practice.  

 IT consultants and –developers can enhance their innovative capacity, perform a more 
valuable consulting role and gain competitive advantage by incorporating a creative process 
with divergent and convergent approaches in both problem- and solution space including an 
integrative, future-oriented, ambiguity tolerant and optimistic perspective as it fosters the 
ability to tackle complex problems through the stimulated creative and imaginative spirit in an 
applied setting.   

 IT consulting and –developing practices that are to include creative activities should apply a 
DT approach as it structures the creative process to realize better traceability and credibility 
of creative results. 

 
The relevance of these elements of DT in IT consulting and –developing practices are not only 
supported through reviewing existing theories in academic research. This study demonstrates the 
relevance of these elements in the investigated case study as well. This is attributed to the high 
similarities between the theories reviewed from academic research and those investigated in the case 
study.  
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RQ3 – “How can Design Thinking be adopted and implemented at Bizzomate?” 
In order to investigate how DT could be adopted and implemented at Bizzomate, an artifact was 
developed. The artifact was constructed through the reviewed effects of DT elements in IT consulting 
and – developing practices, which were captured in the constructed design principles. For the artifact 
to be applied in Bizzomate’s environment, the artifact is based on the design requirements as well, 
which were derived from the exploratory case study.  
 
Bizzomate’s current DT practice mainly involves the execution of different canvasses with clients in 
strategy - or predevelopment sessions, in which organizational vision, strategy and structure were 
outlined. These sessions were generally positively perceived by clients. They seem to pick up the 
methodologies very naturally. However, the success of the sessions is often attributed to the facilitator 
roles and skills rather than the DT methods. The facilitating role and skills seem to be more of a 
challenge than initially was expected. The intensive preparation and agreements prior to the session, 
the clarity of the methods, the cohesion between methods and results, the combination of roles, the 
eye for dynamics and the visualizing and hard copy methods are all aspects of the session that are 
positively valued. The clients trust the Bizzomate facilitators in guiding them towards valuable results 
through the DT methods. The experienced benefits of the application of DT is in line with the benefits 
investigated in existing theories.   
 
Theoretical application of the DT methods is a big concern. Inexperienced practitioners tend to apply 
the practices too theoretically, which negates proper goal-oriented and value added application. The 
current application of DT is inconsistently executed and does not include iterations or next steps. DT 
should not be seen as a sales tool, as such application could yield limited value as well. There is a 
misalignment of what the application of DT contemplates in the different practises of Bizzomate. This 
misalignment complicates the internal adoption. Currently, the perceptions of DT within Bizzomate are 
not necessarily wrong. The perceived benefits and challenges of adopting DT in Bizzomate’s practices 
are in line with those reviewed from academic literature. However, the perceptions are superficial and 
incomplete.  
Currently, Bizzomate focuses on the steps and tools in the execution of DT practices, in which 
Bizzomate struggles with a too theoretical application. This too theoretical application could result in 
oblivious application of steps and tools, where the creative rationale of the DT practices cannot be 
articulated. This negates the value of these DT practices. One should be able to truly understand DT 
practices and should maintain a balance between DT and the other activities that should be executed 
as well. Bizzomate needs a shared understanding of DT, which is not guided by specific methods and 
tools, but rather by practices, thinking styles and mentalities that comprise DT, which is in line with the 
reviewed effects. 
Furthermore, it was perceived that Bizzomate’s current practice still misses evaluative and conclusive 
practices in which conclusions regarding the input, output, process and possible next steps or 
recommendations are articulated.  
 
Ultimately, it is analysed that the employees of Bizzomate need a profound understanding of DT and 
the principles that are at work to achieve effective adoption and implementation. Therefore, it was 
evaluated that the artifact should guide the underlying creative rationale of DT. This resulted in the 
Creative Rationale Adoption Model (CRAM) (Figure 14), which was developed in line with the design 
requirements derived from the case study and design principles derived from academic research. 
Consequently, the CRAM-model aids the adoption and implementation of DT within Bizzomate’s 
practices. 
 
The CRAM-model fits well in the environment of Bizzomate as it complies with all listed design 
requirements. The CRAM-model guides the creative rationale through five sequential thinking loops, 
which stimulates: 1) the development of a profound understanding of the issues at hand; 2) the 
development of a shared understanding of the problem and the goal; 3) the practice how one 
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transforms insights into ideas; 4) the practice how to frame, select and test ideas; and 5) not only to 
enrich the value of the idea, but also to enrich oneself through reflection.  
The thinking loops are guided by probing questions. It provides a structured process in which one is 
stimulated to think about the practices and working principles of DT itself, instead of oblivious applying 
recommended steps. Every loop contains probing questions that stimulate challenging one’s own, the 
team’s and the clients’ perspectives and assumptions. These challenging activities were considered 
poor practice within Bizzomate. Although the agile way of working is a more client-centred approach, 
Bizzomate’s respondents mentioned the pitfall of a product owner that is unable to translate user 
needs into software development requirements. Therefore, with the probing questions, a value-driven 
focus is stimulated that is client-centred, integrative, holistic and future-oriented. It is stimulated to 
think about all the steps necessary for continuous application that can trigger different and versatile 
thinking. Additionally, in every loop questions are raised on how to frame, communicate, share or 
conclude the insights, ideas or learnings. This aids evaluative and conclusive practices in Bizzomate’s 
DT approach and the development of effective communication skills for the consultants. Furthermore, 
alongside the struggle with consistent application, Bizzomate struggled with iterations in their DT 
approach. Therefore, every thinking loop contains a question whether to reflectively reframe (pivot) 
as one’s perception might have changed. Since Bizzomate does not have knowledge in how to 
transform insights into ideas, the CRAM-model explicates a generic creative process in which the 
creation of creative vibes is stimulated.  
The CRAM-model can be flexibly integrated in Bizzomate’s current IT consulting and – developing 
practices and supports every phase of their newly developed 4D approach, which is inspired by DT. 
This is important since this approach envisions an increase in strategic business consulting practices.  
 
The CRAM-model incorporates all listed design principles as well and consequently stimulates the 
employment of important DT elements. It elicits a human-centred approach, thinking by doing, 
visualizing practices, divergent and convergent thinking and a collaborative workstyle. It stimulates 
abductive thinking, reflective reframing (pivot) and a holistic, integrative and future oriented 
perspective. It is has an overall experimental, explorative and optimistic approach and tolerates 
ambiguity. These elements are included in the listed design principles and are expected to trigger 
beneficial effects. In order to assess the value of DT, the CRAM-model needs to be tested and the 
expected beneficial effects need to be observed. These observations are made in answering the central 
research question. 
  
Central research question – “What is the value of Design Thinking within IT consulting and – 
developing practices?” 
The amount of academic research about the value of DT in IT-related environments has been limited. 
In this study, the value of DT within IT consulting and – developing practices had been investigated by 
examining an extensive body of literature and conducting an exploratory case study. The study was 
validated through the evaluation of the CRAM-model within the environment of the IT consulting and 
- developing firm Bizzomate. The CRAM-model was constructed through a set of design principles that 
are grounded in existing theories from academic research. These design principles hold effects of the 
reviewed elements that comprise DT. Consequently, these elements were incorporated in the CRAM-
model. The evaluation of the CRAM-model in managerial practice resulted in the observation of the 
working mechanisms of these incorporated elements of DT and its beneficial outcomes.  
Next to supporting managerial DT practice, this study also contributes to the limited academic research 
on this subject with its validated outcomes and DT mechanisms.  
 
The literature review lead to the conclusion that DT has significant added value for IT consulting and –
developing practices. Overall, DT enhances the problem-solving capabilities in both IT consulting and 
–developing practices, through e.g. its human-centred, visual, reflective, collaborative and creative 
approaches. These effects are linked to the DT elements described by Hassi & Laakso (2011). However, 
the IT industry operates in a different paradigm than from which DT is derived. This results in various 
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challenges, e.g. formalization challenges, IT developer challenges and over-engineering. These 
challenges can strain the beneficial effect and thus can negate valuable DT adoption. These challenges 
need to be taken into careful consideration in order to realize the added value of DT in IT consulting 
and –developing practices.     
 
The evaluation of the CRAM-model lead to the validation of various effects of DT elements in IT 

consulting and – developing practices. The validation of these effects capture the value of DT in IT 

consulting and – development. In this study, the validated value of DT within IT consulting and – 

developing firms include that a continuous focus on interlinking practices, thinking styles and 

mentalities that comprise DT drives IT consultants and –developers to think differently. It drives the 

flexible integration of DT in their practices rather than when focussing on steps and tools. Although 

adoption of DT is a more complex construct to measure and observe, it is concluded that the stimulated 

different and versatile thinking and flexible integration drives valuable adoption of DT. Furthermore, 

it was validated that DT elements enhance the ability of IT consultants and –developers to effectively 

derive the necessary requirements and diminish rework risks. They were able to develop a universal 

understanding of the problem by challenging the clients’ and other perspectives and reflected on how 

to align technical-, business- and client demands in long-term oriented IT applications. Through the 

applied DT elements, the IT consultants and –developers enhanced their effective communication skills 

as well. The visual communication elicited reactions and stimulated collective sense making and 

generated a shared understanding of the issues at hand. Further validated value of DT within IT 

consulting - and - developing practices include that it enhanced the innovative capacity of IT 

consultants and –developers, which consequently enhanced the consulting performance to gain 

competitive advantage. The incorporated DT elements fostered the ability to tackle complex problem 

through the stimulated creative and imaginative spirit they could employ in an applied setting. The 

value of DT in IT consulting and –developing practices is represented in the enhanced ability to realize 

better traceability and credibility of creative results as well. DT provides an approach to structure this 

creative process.  

This study contributed to managerial practice and academic research in its evaluation that valuable 
adoption of DT within IT consulting and – developing practices is guided by the creative rationale rather 
than by specific tools. The contribution includes multiple effects and mechanisms of DT that have been 
researched and validated in this study. Design science research has proven itself an appropriate 
research approach in the creation and validation of these DT principles. The construction, evaluation 
and validation of these principles have contributed to reducing the gap between managerial practice 
and academic research.  
 
Limitations and recommendations for future research 
Rigorous evaluation of the research results ensures reliability of the research outcomes. Therefore, 
multiple literature sources were consulted for similar or distinctive results and multiple interviews are 
conducted to achieve reliable and generic results of the research objectives. As the study followed a 
qualitative strategy, it was inevitable that the results were subject to (biased) interpretations of the 
researcher, the respondents and the situation. Inter-rater reliability was achieved through the detailed 
documentation of the analysing and theorizing processes and information used in this research.  This 
documentation can also be used to replicate the results in other studies. 
 
According to Dresch et al. (2015) the utility of the artifact must be rigorously evaluated in the 
evaluation of the artifact. This is difficult to achieve for qualitative studies, which might explain why 
the majority of reviewed literature studies were not validated and rather used conceptual analyses. 
Testing and evaluating the CRAM-model within Bizzomate was difficult too, considering the limitations 
of available resources at Bizzomate and the time frame of this study. The model was only tested once 
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in two sessions with different groups.  Furthermore the ‘Quick & Simple’ strategy was selected to 
evaluate the artifact. Although this allowed for a quick project conclusion at low cost, this method does 
not constitutes a rigorous evaluation of the utility of the artifact. However this research did observe 
many of the positive effects as mentioned in the design principles included in the design of the artifacts 
and marked them as validated. More testing and evaluation of the CRAM-model is needed to truly 
validate the utility of the CRAM-model and for further validation of the underlying design principles. 
For future research on DT it is recommended to follow the perspective of Johansson-Sköldberg, et al. 
(2013) too: do not look for a unique meaning of DT, but look for where and how the concept is used in 
different situations and what meaning is given to the concept. 
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Appendices 

Appendix I. The Scrum process 

The following key aspects of the Scrum methodology can be listed and Figure 15 provides an illustration 
of the process (Awad, 2005; Dobrigkeit, et al., 2018): 

 The product backlog is a prioritized list of all features and changes that need to be made to the 
software under development.  

 Sprints are time-boxed development cycles and are mostly 30-days in length. Within sprints, a 
working version of the software in development is created, that is adapted to changing 
requirements, time, resources, knowledge and technology. The working tools of the teams are 
sprint planning meetings, sprint backlogs and daily scrum meetings.  

 The sprint planning meeting is the start of each sprint, in which the team discusses which 
features from the product backlog to implement in the upcoming sprint.  

 The sprint backlog is the list of features assigned to a particular sprint. When all the selected 
features are developed, a new iteration of the software in development is delivered.  

 The daily scrum is a daily meeting, with a common duration of approximately 15 minutes, to 
keep track of the progress of the scrum team and address any obstacles faced.  

 The sprint review takes place at the end of every sprint to inspect and review the developed 
version of the software. This review provides the possibility to switch priorities or incorporate 
changes in the product backlog.  

 The sprint retrospective is a meeting that is held to reflect on the process and the team work 
and to discuss changes for the next sprint.  

 

 
Figure 15. Scrum process as depicted in Dobrigkeit, et al. (2018). 
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Appendix II. Differences between design science and 

traditional science 

 

 

  

  

Table 8. Main differences between traditional science and design science (Dresch, et al., 2015). 
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Appendix III. Models that inspired the construction of the 

research design 

 

 

 

Note: question S stands for ‘change requirements?’, ‘Y’ stands for ‘yes’ and ‘N’ stands for ‘no’. 

 

 
 
 

B 

 

A 

Figure 17. The process of design science research as 
depicted in Dresch, et al. (2015). 

Figure 16. The field problem solving cycle by Van Aken, et 
al. (2012). 

Figure 18. Synthesis-evaluation (A) and requirement-design (B)  iterations (Van Aken, et al., 2012).  
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Appendix IV. The components of the design principles in CIMO-

logic 

 

Table 9. The components of the design principles in CIMO-logic by Denyer, et al. (2008). 
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Appendix V. Selected studies regarding the adoption of DT in 

ASD 

 

 
Figure 19. Number of literature studies per year published. 

 

Figure 20. Division research methods of literature. 

 
Table 10. Selected literature studies for the literature review regarding adopting DT in ASD. 

# Authors Year Title Research 
method 

1 Adikari, S.; Campbell, J.; 
McDonald, C. 

2013 Reframed Contexts: Design Thinking for Agile User 
Experience Design 

conceptual 

2 Canedo, E.; Parante da 
Costa, R. 

2018 The Use of Design Thinking in Agile Software 
Requirements Survey: A Case Study 

empirical 

3 Carell, A.; Lauenroth, K.; 
Platz, D. 

2018 Using Design Thinking for Requirements Engineering in 
the Context of Digitalization and Digital Transformation: 
A Motivation and an Experience Report 

empirical 

4 Carroll, N.; Richardson, I. 2016 Aligning Healthcare Innovation and Software 
Requirements through Design Thinking 

empirical 

5 Corral, L.; Fronza, I. 2018 Design Thinking and Agile Practices for Software 
Engineering 

empirical 
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Table 10. Selected literature studies for the literature review regarding adopting DT in ASD. 

6 Darrin, M.; Devereux, W. 2017 The Agile Manifesto, Design Thinking And Systems 
Engineering 

conceptual 

7 De Paula, D.; Araújo, C. 2016 Pet Empires: Combining Design Thinking, Lean Startup 
and Agile to Learn from Failure and Develop a Successful 
Game in an Undergraduate Environment 

empirical 

8 Denning, P. 2013 The Profession of IT Design Thinking  conceptual 

9 Dobrigkeit, F.; De Paula, D. 2017 The best of three worlds -The creation of innodev a 
software development approach that integrates design 
thinking, scrum and lean startup 

conceptual 

10 Dobrigkeit, F.; De Paula, D.; 
Uflacker, M. 

2019 InnoDev: A Software Development Methodology 
Integrating Design Thinking, Scrum 

conceptual 

11 Dobrigkeit, F.; Wilson, M.; 
Nicolai, C. 

2018 Adding Scrum-style project management to an advanced 
Design Thinking class 

empirical 

12 Dolata, M.; Schwabe, G. 2016 Design Thinking in IS Research Projects  conceptual 

13 Eickhoff, F.; McGrath, M.; 
Mayer, C.; Bieswanger, A.; 
Wolciak, P. 

2018 Large-scale application of IBM Design Thinking and Agile 
development for IBM z14 

empirical 

14 Frisendal, T. 2012 7. Concept Mapping and the Next Generation IT 
Paradigms 

conceptual 

15 Frye, U.; Inge, T. 2013 The Integration of Design Thinking and Lean Software 
Development from the Perspective of Product Owners 
and Scrum Masters 

empirical 

16 Gabrysiak, G.; Giese, H. 
Seibel, A. 

2011 Towards Next Generation Design Thinking: Scenario-
Based Prototyping for Designing Complex Software 
Systems with Multiple Users 

empirical 

17 Grashiller, M.; Luedeke, T.; 
Vielhaber, M. 

2017 Integrated Approach to the Agile Development with 
Design Thinking in an Industrial Environment 

conceptual 

18 Gurusamy, K.; 
Srinivasaraghavan, N.; 
Adikari, S. 

2016 An Integrated Framework for Design Thinking and Agile 
Methods for Digital Transformation 

conceptual 

19 Hägar, F.; Kowark, T.; 
Krüger, J.; Vetterli, C.; 
Übernickel, F.; Uflacker, M. 

2015 DT@Scrum: Integrating Design Thinking with Software 
Development Processes 

empirical 

20 Hehn, J.; Uebernickel, F. 2018 The Use of Design Thinking for Requirements Engineering conceptual 

21 Hehn, J.; Uebernickel, F.; 
Stoeckli, E.; Brenner, W. 

2018 Designing Human-Centric Information Systems: Towards 
an Understanding of Challenges in Specifying 
Requirements within Design Thinking Projects 

empirical 

22 Higuchi, M.; Nakano, D. 2017 Agile Design: A Combined Model Based on Design 
Thinking and Agile Methodologies for Digital Games 
Projects 

conceptual 

23 Hildenbrand, T.; Meyer, J. 2012 Intertwining Lean and Design Thinking: Software Product 
Development from Empathy to Shipment 

empirical 

24 Hiremath, M.; Sathiyam, V. 2013 Fast Train to DT: A Practical Guide to Coach Design 
Thinking in Software Industry 

empirical 

25 Jensen, M.; Steinert, M.; 
Lozano, F. 

2016 The Origins of Design Thinking and the Relevance in 
Software Innovations 

conceptual 

26 Kowark, T.; Häger, F.; 
Gehrer, R.; Krüger, J. 

2014 A Research Plan for the Integration of Design Thinking 
with Large Scale Software Development Projects 

conceptual 

27 Kriger, M. 2014 Creating Competitive Advantage in IT-Intensive 
Organizations: A Design Thinking Perspective 

conceptual 

28 Lindberg, T.; Köppen, E.; 
Rauth, I.; Meinel, C. 

2012 On the Perception, Adoption and Implementation of 
Design Thinking in the IT Industry 

conceptual 

29 Lindberg, T.; Meinel, C.; 
Wagner, R. 

2011 Design Thinking: A Fruitful Concept for IT Development? conceptual 
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30 Lucena, P.; Chicoria, A.; 
Braz, A.; Tizzei L. 

2016 IBM Design Thinking Software Development Framework empirical 

31 Luedeke, T.; Köhler, C.; 
Conrad, J.; Grashiller, M.; 
Ruf, T.; Sailer, A.; Vielhaber, 
M. 

2018 CPM/PDD as an Integrated Product and Process Model 
for a Design-Thinking Based, Agile Product Development 
Process 

conceptual 

32 Magare, A.; Lamin, M. 2017 Cognitive Evolution in Software Development Life Cycle 
Through Design Thinking 

conceptual 

33 Nedeltcheva, G.; Shoikova, 
E. 

2017 Coupling Design Thinking, User Experience Design and 
Agile 

conceptual 

34 Newman, P.; Ferrario, M.; 
Simm, W.; Forshaw, S.; 
Friday, A.;  Whittle, J. 

2015 The Role of Design Thinking and Physical Prototyping in 
Social Software Engineering 

conceptual 

35 O'Driscoll, K. 2016 The agile data modelling & design thinking approach to 
information system requirements analysis 

conceptual 

36 Park, H.; McKilligan, S. 2018 A Systematic Literature Review for Human-Computer 
Interaction and Design Thinking Process Integration 

conceptual 

37 Pereira, J.; Russo, R. 2018 Design Thinking Integrated in Agile Software 
Development: A Systematic Literature Review 

conceptual 

38 Prasad, W.; Perera, G.; 
Padmini, K.; Bandara, H. 

2018 Adopting Design Thinking Practices to Satisfy Customer 
Expectations in Agile Practices: A Case from Sri Lankan 
Software Development Industry 

empirical 

39 Przybilla, L.; Schreieck, M.; 
Klinker, K.; Pflügler, C.; 
Wiesche, M.; Kremar, H. 

2018 Combining Design Thinking and Agile Development to 
Master Highly Innovative IT Projects 

conceptual 

40 Sohaib, O.; Solanki, H.; 
Dhaliwa, N.; Hussain, W.; 
Asif, M. 

2018 Integrating design thinking into extreme programming 
Osama 

conceptual 

41 Steinke, G.; Al-Deen, M.; 
Labrie, R. 

2017 Innovating Information System Development 
Methodologies with Design Thinking 

conceptual 

42 Tan, J.; Chen, L. 2016 Enterprise Architecture, Design Thinking and Agile 
Development – New Strategies for Large-Scale Enterprise 
IT Projects 

empirical 

43 Vetterli, C.; Brenner, W.; 
Uebernickel, F. 

2013 A Design Thinking Role Model Enables Creativity in IT: 
Case of the Financial Industry 

empirical 

44 Vetterli, C.; Brenner, W.; 
Uebernickel, F.; Petrie, C. 

2013 From palaces to yurts: Why requirements engineering 
needs design thinking 

conceptual 

45 Vetterli, C.; Uebernickel, F.; 
Brenner, W. 

2013 Jumpstarting Scrum with Design Thinking conceptual 

46 Vetterli, C.; Uebernickel, F.; 
Brenner, W.; Petrie, C. 

2016 How Deutsche Bank’s IT Division Used Design Thinking to 
Achieve Customer Proximity 

empirical  

47 Wölbling, A.; Krämer, K.; 
Buss, C.; Dribbisch, K.; 
LoBeu, P.; Taherivand, A. 

2012 Design Thinking: An Innovative Concept for Developing 
User-Centered Software 

conceptual 

48 Ximenes, B.; Alves, I.; 
Araújo, C. 

2015 Software Project Management Combining Agile, Lean 
Startup and Design Thinking 

empirical 

 
  



 

77 
 

Appendix VI. Coding scheme of semi-structured interviews 

The coding scheme used for the qualitative data analysis is depicted in Table 11. This table outlines the 
codes per category and the belonging interview topic. With each code, an example statement is 
provided together with the frequency that similar response has been present in the interviews. Per 
category it is indicated in which script the answers could be found.  
 

Table 11. Coding scheme of semi-structured interviews. 

Topic Category Code Example  Frq. Script 

Bizzomate’s 
practices 

Core business Software 
development 
 
 
Consulting 
 
 
 
 
Client growth 
 
 
Modern 
 
 
 
 
Open & 
transparent 

“In the first place, Bizzomate makes software. 
They are currently doing this within Mendix and 
Avola”. 
 
“How I generally explain what we do is that we 
are a consulting company that helps companies 
to become more efficient everywhere or to be 
ready for the future”. 
 
“Bizzomate helps organizations grow and 
contribute to society”. 
 
“It is also a modern, fun company. We have a 
modern way of dealing with employers and 
because of the flat relationship, people are 
more committed”. 
 
“I think that we are in the right direction in 
terms of corporate culture, and also in terms of 
organization, because we have a kind of no-
nonsense and informal way in which we 
communicate internally and with customers. 
This creates a kind of openness and 
transparency which also gives me the space to, 
for example, also be critical towards the 
customer”. 

10 
 
 
 
10 
 
 
 
 
4 
 
 
3 
 
 
 
 
3 

1, 2 & 
3 

New business 
development 

Responsibility 
 
 
Mendix 
 
 
 
Connector of 
people 

“I am here to pick up new logos (customers / 
projects) and fill the funnel as well as possible”. 
 
“We mainly use Mendix for that because it is a 
platform with which we can realize such a 
solution very flexibly, Agile”. 
 
“But it can also be very good that they want 
more technical information about the Mendix 
platform, for example, and then an IT 
consultant is called in. It's a bit of an ensemble. 
What I also said in the beginning is that I have 
to see who I have to involve in order to get the 
deal step by step”. 

1 
 
 
5 
 
 
 
1 

1 

Account 
manager 

Closing the deal 
 
 
 
 
 
 

“So it can happen that I am there and I have 
nothing to say. In that process, a variety of 
people can join in and at some point the 
"closing" of the deal might go to Dries. But 
many different people are involved. Even when 
a deal has been  closed and we start a project, 

2 
 
 
 
 
 
 

1 
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Resources 

you also get more account management that 
Anne is doing a lot”. 
 
“And we're pretty tight on people. Then such a 
sales is less sharp in the competition because it 
cannot be picked up anyway”. 

 
 
3 

Business 
consultant 

Responsibility 
 
 
 
Business 
analysis 
 
 
 
Avola models 
 
 
 
 
Knowledge 
model 
 
 
 
 
 
 
 
 
Knowledge 
transfer 

"I try to move more to the front to just better 
understand that side and the business and to be 
able to better advise on that part". 
 
“In general we are working on that for a week 
or two. At the end we deliver a start of the 
backlog, a list of epic User Stories and an 
architecture plate and often process plates”. 
 
“I also make models for Avola. I still do that too. 
For example at the BAM I am the only one from 
Bizzomate who walks around there and the only 
thing I do there is make Avola models”. 
 
“That structure and relationships between 
those types of entities, that is what the 
customer has in mind and the challenge is then 
to convey that clearly to me. But they don't 
think in terms of structures and relationships. 
And by beating that very flat by constantly 
presenting to them the structure that I put on 
paper, you can test how it works. Where is it 
not right then. How should it be". 
 
“The intention here is that, in addition to 
business IT consultants and –developers , 
Mendix IT consultants and –developers  are 
involved here. We have now done that with 1 
team at DEKRA and that was quite a success. As 
a result, both business requirements and IT 
requirements are tackled together. The other 
team did not manage to involve them because 
we did not have those IT consultants and –
developers  ready. In between we had a kick-off 
meeting of one day to find out "Who is 
DEKRA?", "What does DEKRA do?", "What are 
we going to do?", "What are the expectations", 
and "How are things going?" we all do this 
together? ”, and then continue to the project. 
After that, for the second project you can 
determine together what it will look like in five 
years' time”. 

2 
 
 
 
2 
 
 
 
 
2 
 
 
 
 
1 
 
 
 
 
 
 
 
 
 
2 

1 

Mendix 
consultant 

Software 
developer 
 
Consulting 
 
 
 
 
 

"The second part of my job is actually realizing, 
developing that application”. 
 
"I advise clients on how they can use Mendix 
and also in more detail at application and 
project level which focus we must go into and 
which steps we must take to reach that final 
solution". 
 

3 
 
 
3 
 
 
 
 
 

1 
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IT support  

"Support ensures that the applications that we 
build stay fit, stay efficient, but also to ensure 
that when things change in the environment, 
the applications can go with it”. 

 
2 

Scrum master Scrum 
 
 
 
 
 
 
 
 
Evaluation 

“So with Scrum you go through small iterations 
in which things like that immediately become 
clear in the reviews that come with it, unlike 
waterfall methods. And it is accepted to make 
mistakes in Scrum and learn from them. It's 
about making mistakes quickly so that you can 
quickly turn them around and make 
adjustments”. 
 
"After three to four weeks you plan a day for a 
retrospective, to see if you can improve the 
process, for the sprint that has been in and you 
plan the next sprint". 

8 
 
 
 
 
 
 
 
 
4 

1 

Management 
team 

Factory leader 
 
 
 
Happiness 
officer 
 
 
 
 
 
 
 
Transformation 

“I am responsible for all operational matters 
within Bizzomate. This includes finances but 
also all projects”. 
 
“I am a happiness officer. That means that I am 
concerned with employee happiness and 
customer happiness. The focus is now on 
employee happiness and growth and growth 
are two-part: personal growth and number. 
And for customer happiness, I have a few of my 
own customers for which I am responsible, for 
happiness”.  
 
“I started here with a first step to take sales and 
marketing to a higher level. Dries has taken 
over. Then we started to focus on new services. 
Both internally took a step back to get the 
basics in order, Agile Scrum. I already call that a 
piece of transition because we were very 
slipped. And externally, the face to the outside 
and the services to the outside in the coming 
years will change to a higher level of service. 
Transformation at offices, employees, profiles, 
services. I facilitate growth. I have to take 
people too. But we want to deliver services at a 
higher level, and also with a higher margin. 
Being able to play along at management level 
and not just at IT level”. 

1 
 
 
 
1 
 
 
 
 
 
 
 
 
1 

2 

Projects Duration “If you sell something here, it will continue for 
years. It is not from I develop a Document 
Management System, implement and be ready. 
You actually go one step further and you need 
more people”.  

2 1 & 3 

Transition Business 
consulting 
 
 
 
 
 

“What has been going on for another year is 
that we are also helping more and more 
companies in the preliminary phase. By coming 
into contact earlier we can, for example, help 
companies to formulate problems or to help 
with strategy and vision”. 
 

8 
 
 
 
 
 
 

1 & 2 
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Trusted advisor 
 
 
 
 
 
 
Client-supplier 

“Secondly, you come to the table to find out the 
various options and you really sit there as a 
kind of "trusted advisor". That is actually what 
we came up with 1.5 years ago, to become a 
"trusted advisor", and that includes such an 
initiative as Design Thinking”. 
 
“Actually, if you look at the problem 
identification process, you get a linear process 
0% to 100%. At 100% the solution is clear and 
can be entered or built. Just guess where the 
suppliers come around. Suppliers are only 
involved after 57% of the process. Here the 
customer already knows what the problem is 
and how he will solve it. The customer also 
knows which suppliers can solve it and what the 
price is. And do you know when a project will be 
launched? That they decide not to continue? 
This is decided within 33% of the process. They 
have not come to the supplier at all and what 
they can mean for them. Plus, there are a lot of 
projects that we didn't even know existed. 
What if we try to get around 20-25% for 
example. First of all you come around to define 
the problem together ”. 

4 
 
 
 
 
 
 
2 

Execution of 
Bizzomate’s 
practices 

Agile 
successes 

Flexibility 
 
 
 
Fail fast 
 
 
 
 
 
 
Documentation 
 
 
 
 
Autonomy 
 
 
 
 
 
 
 
Philosophy  

"It is of course in the name that you are super 
flexible and can be super reactive in it, but you 
are still planning”. 
 
“You are experimenting with steps much earlier 
and you are more likely to discover the pitfalls. 
Do not spend a very long time defining, 
recording and ultimately elaborating on all your 
assumptions, but rather testing the 
assumptions ”. 
 
“Less documentation. There is documentation, 
but compared to more traditional methods it is 
considerably less. I don't like to read that, I 
don't think anyone is”. 
 
“What I also like is that you have a new flat 
layering. You have a team that is building a 
large part in control of your own work. 
Otherwise you will have people from above who 
actually don't know what it's about, who have 
made a very large document that says exactly 
what needs to be done”. 
 
“It's about business agility, that you as a whole 
company take it on. It is a management 
philosophy that says that you want to 
continuously adjust”. 

6 
 
 
 
2 
 
 
 
 
 
 
6 
 
 
 
 
8 
 
 
 
 
 
 
 
2 

1 & 2 

Agile pitfalls Difficult to 
adopt 
 
 

“It can therefore be a major change for the 
customer. Then it just fails, and you can just be 
thrown out while you have done it with all the 
best intentions”. 

5 
 
 
 

1 & 2 
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Difficult to sell 
 
 
 
 
 
 
 
 
Adoption or 
trick 
 
 
 
 
 
 
 
 
 
 
Connotation 
 
 

 
 
 
 
Full adoption 
 
 
 
 
Not always 
applicable 
 
 
 
 
 
 
Role of product 
owner 
 
 
 
 
 
Role of Scrum 
master 

“I also think that the Agile process is very 
difficult to sell. You would prefer to sell a 
number of sprints, but it is so difficult to say 
"give me a ton and I don't know exactly what it 
will be". It is not the case that the theory and 
our method of working fit in perfectly with each 
other and therefore the incidental 
disadvantages are not the same either”. 
 
"There is no focus on the" why "behind Agile 
work, as I said before. At Bizzomate then. A 
little more attention should be paid to the 
explanation thereof, but I think it is also difficult 
to explain. I think I am pretty Agile Scrum-
minded, but that is because I have had a very 
good trainer. At the time, he had really taught 
me why we work that way. But I also find that 
very difficult to transfer. I am convinced that 
you have to understand it really well if you 
want to explain it to someone else”. 
 
“With us internally it has a certain connotation, 
a feeling. We have to be careful that we don't 
get a camp between purists and the people who 
think it's all a hype and would rather do it 
differently. You have to be careful that it does 
not become a battle”. 
 
“First of all, you all have to embrace the Agile 
Manifesto. It is more a philosophy than a 
methodology and if you take that in you are not 
there yet but you do have a good start”. 
 
“I think there are many things that match, but it 
really depends on the type of project you have. 
It could be that you have something very 
technical, for example, where you can't even go 
scrumming as the best option, but better go 
waterfalls. You have to think of everything in 
advance”. 
 
“The biggest problem is actually if your product 
owner is not a designer, or does not have that 
mentality. He or she does not investigate what 
is really needed or cannot make that translation 
to the development team. I really see a 
limitation in that”. 
 
“That's why it's important that you have a 
Scrum master who understands that. If you 
have a Scrum master who is really on the 
protocols, who has read the book how to Scrum 
and think "these are the rules and we will apply 
them very precisely" and the team members 
think of "where are we working on it please 
may I continue to develop !?" Then it works very 
badly". 

2 
 
 
 
 
 
 
 
 
6 
 
 
 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 
 
3 
 
 
 
 
8 
 
 
 
 
 
 
 
8 
 
 
 
 
 
 
3 
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Successful 
executed 
practices 

Open & 
transparent 
 
 
 
 
 
 
 
Commitment 
 
 
 
 
 
Value 
orientation 
 
 
 
Ad hoc 
 
 
 
 
 
Fail fast 
 
 
 
Back to Scrum 
 
 
 
 
Quality 

“I think that we are moving in the right 
direction in terms of corporate culture and 
organization as well, because we do have a kind 
of no-nonsense and informal way in which we 
communicate internally and with customers. 
This creates a kind of openness and 
transparency which also gives me the space to 
be critical towards the customer, for example". 
 
“We are also very motivated. When we agree 
on what we have to make and when we have to 
finish it, we are dedicated. Everyone is also 
willing to work overtime or go the extra mile to 
get it done”. 
 
"Which also goes very well, if it is let go that 
something is being rebuilt and that it can be 
looked at how it can have more value within the 
organization". 
 
“I would rather call it ad hoc what I do and we 
do company-wide. That is something we are 
constantly doing better. We are a very ad hoc 
company, making ad hoc decisions, doing ad 
hoc things”. 
 
"What goes very well, but often gets a negative 
charge, is that it is quickly discovered what is 
wrong or that something is wrong". 
 
“I took a step back internally to get the basics in 
order, Agile Scrum. I already call that a bit of 
transition because we were very slipped, but we 
are now doing very well again”. 
 
“And I think we deliver good software. So know 
at a technical level what we are talking about, 
that colleagues have experience and 
background and ensure that something 
qualitative is put down”. 

2 
 
 
 
 
 
 
 
 
2 
 
 
 
 
 
2 
 
 
 
 
1 
 
 
 
 
 
1 
 
 
 
3 
 
 
 
 
5 

1 & 2 

Poor executed 
practices 

Not enough 
challenging 
 
 
 
 
 
Project failure 
 
 
 
 
 
 
 
 
 

"People have a problem and then they 
immediately come up with solutions. It will not 
be asked 10 times why do you really want this?  
And to see how people use it and so on. It is 
done somewhat, but I think that many steps 
can still be made in this”. 
 
“For a client, who is no longer our client, a 
project had completely failed. The product 
owner was also the operational director of the 
client and he had all sorts of plans that actually 
did not work within the company and we kept 
building on his ideas. In the end his employees 
did not agree with the system and they could 
not carry out their work with the new system. 
So what we have made was unusable, no 
matter how well we built it. We only listened to 

10 
 
 
 
 
 
 
2 
 
 
 
 
 
 
 
 
 

1 & 2 
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Communication 
 
 
 
 
Estimation 
 
 
 
 
Too ad hoc 
 
 
 
 
Division of 
talent 
 
 
Sales 
 
 
 
 
 
 
 
Selling Mendix 

the operational director who had called things 
based on all kind of assumptions and we just 
built it. It was really a shame because it was a 
very beautiful product. That's the difference 
between "building things right and" building 
the right things ": you can build something 
fantastic but ultimately has no value". 
 
“So if there is too little communication, the 
wrong things will be built. What often goes 
wrong on the Mendix consultant side is that 
building is more complex than necessary”. 
 
"Bizzomate specifically, one of the things in 
which we could improve is to better estimate 
the duration of the project, the time in which 
we can deliver something". 
 
"But maybe we are too Agile sometimes. We 
often have that we do not approach things in 
such a structured way or that we do not record 
agreements”. 
 
“What I still find difficult is that  we have now 
deployed much of our talent on projects such as 
DEKRA”. 
 
“And we're pretty tight on people. Then such a 
sales is less sharp in the competition because it 
cannot be picked up anyway. I think that is very 
dangerous because someday it will stop with 
customers that we have now and then you will 
slowly but surely drop. You have to get new big 
deals”. 
 
“I think our story is good, but I also think we are 
trying to sell too much Mendix. The customer is 
not interested at all”. 

 
 
 
 
 
 
 
 
4 
 
 
 
 
4 
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Design 
Thinking 

Perception of 
DT 

Unknown with 
DT 
 
DT workshop 
 
 
 
Customer-
oriented 
 
 
 
Experimental 
 
 
Creativity 
 
 

"That is such a vague concept". - "No idea". - 
“That is hard to explain”. 
 
“I found that so restrictive at a workshop that I 
experienced. I had a one day Design Thinking 
course. I didn't get much out of it”. 
 
"... you really move in the customer". - “For me, 
that is looking at the user, where you very much 
sit down on the emotion, start thinking from 
the person's point of view”. 
 
“Wearing the glasses of a designer - visual, 
planning, experimental ...” 
 
“That is what you do in such a Design Thinking 
process, where you then come up with creative 
and innovative solutions”. 
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Assumption 
testing 
 
 
 
Prototyping 
 
 
 
Visualizing 
 
 
 
 
Iterative 
 
 
Bundle of tools 
 
 
 
 
 
Shared 
understanding 
 
 
 
Client 
experience 
 
 
 
Not necessarily 
DT 
 
 
 
Basic tools 

“It's about trying to test your assumptions as 
quickly as possible and learning as much as 
possible about the problem so that you can 
solve it correctly”. 
 
“What I know about it is that it is a method to 
gain insight quickly. Quickly make prototypes to 
exclude things as quickly as possible”. 
 
“If I have to give a very simplistic definition that 
is probably wrong, I would say that it is 
conceptual thinking and brainstorming that is 
accompanied by visualizations”. 
 
“I'd say solve an issue iteratively”. 
 
 
“What strikes me about Design Thinking is that 
I see it as a bundle of work forms and that come 
together logically over time. So you can use a 
different method at any time in time, but they 
are all practically applicable”. 
 
“I don't know exactly what Design Thinking is, 
but where I see the benefits is that you can 
make everyone in a larger group think about a 
situation in the same way in a creative way”. 
 
“It's also about giving the customers a better 
experience and the customers of customers. 
Design Thinking has a lot of tools and 
techniques for that”. 
 
"It may be a very nice yellow book with 
practical things in it, but ultimately it's about 
how you get energy and movement in such a 
group”. 
 
“I think it is something that is of continuous 
importance in business life”. 
 Community 
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Fit with 
Bizzomate 

Business 
consulting 
 
 
Pre- 
development 
 
 
 
 
 
Software 
development 
 
ASD kick-off 
 

“For example, by coming into contact earlier, 
we can help companies formulate problems or 
help with strategy and vision”. 
 
“And if we can get that clearer for them in that 
preliminary phase, why shouldn't that be paid 
work, it will deliver a lot of value. The final piece 
then becomes my process analysis and so on, 
but for that you need to find out more about 
what they want to achieve with the company”. 
 
“I don't use it during development”. 
 
 
“The added value of Design Thinking lies at the 
front, but not really within a development 
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Retrospectives  
 
 
 
 
Customer 
involvement 
 
 
 
ASD framework 
 
 
 
 
 
 
 
 
 
 
 
 
4D approach 

process. You are not going to make a Business 
Model Canvas every sprint. That makes no 
sense”. 
 
“I use it with the retrospectives. I hang it up 
[canvas] to make an emergency telephone and 
that people can see ideas and can respond to 
them”. 
 
“What I think is that we do too little is checking 
and going outside and investigating. What 
Design Thinking also includes is a kind of "cross-
sector innovation"”. 
 
“Agile is very thin. It is a framework that is very 
powerful, but the interpretation is up to you. 
Agile says that you have to sit on the user a lot, 
"individual interaction", a lot of communication 
and little paperwork. They don't say how you 
should do that. Our trainer from the Scrum 
training explained that nicely. If you have a 
tower, then Agile is just the steel bars that hold 
the tower up. But you have to fill in the inside 
yourself. I see Design Thinking as a tool within 
that tower to ensure that you keep thinking 
about the user”. 
 
"What I just told you should, I think, remain 
necessary as part of the" design "phase. For 
example, at Medireva I have now proposed a 
POV for a project. In that POV we include part 
of that front. We do a day of "Discover", a day 
of "Define", a day of "Design", half of which is 
about the architecture, process and rules. So it 
is really iterative that the 4 Ds are executed. 
That model was intended to be a one-off, but 
will have to be run through the entire project 
and phases”. 
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Benefits Human-centred 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Challenging  
 
 

"It was fascinating to see that they actually had 
no clue who that was, and were constantly 
busy" but for us then? "," What does this mean 
for the company? " I kept repeating that they 
had to think, for example, about negative 
incidents that the customer is experiencing, not 
being themselves as a company. I had to help 
them through the persona process. They spent 
half an hour to three quarters of an hour until 
suddenly they understood. The best thing was 
that in the next sprint suddenly new priorities 
were discussed with "It must be clear to the 
customer", "We must make it easy for the 
customer", and indeed new functions 
emerged”. 
 
"At the end I asked what he thought of it and he 
thought it was" cool ". They had never done it 
externally and had done it a few times 
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Energising 
 
 
 
 
 
Vision & 
strategy 
 
 
 
 
 
Visualizing 
 
 
 
 
 
 
Customer 
involvement 
 
 
 
Idea generation 
 
 
 
 
 
 
 
Out-of-the-box 
thinking 
 
 
 
Shift in mind-set 
 
 
 
 
 
 
 
Multiple 
perspectives 
 
 
Brainstorming 
 
 
 

internally. He said we noticed things that 
triggered him”. 
 
“I think it's wonderful to see how you can 
handle incredibly difficult topics and use 
methodologies from Design Thinking for a day 
and that at the end of a day you can think that 
everyone is still full of energy”. 
 
“And I see that Design Thinking encourages you 
to come to the customer earlier and helps them 
define what their problem is and what they 
need, that is where the power lies. Then we 
know for sure when we build something that 
really does build something that has value”. 
 
"I think you start every story with Design 
Thinking from" What exactly does the user 
want. How do you see this for you? Shall we 
draw it on a page? " I think this kind of mini 
Design Thinking sessions before you start 
building software can help enormously”. 
 
“What was nice about that course was that we 
really came into contact with the target group 
and started walking through the city to gain 
insights”. 
 
“I especially see value when you have a new 
app, or when you come to the customer and 
that you can then walk along and then come up 
with ideas and can advise you how it can be 
improved. The managers are also not really the 
types who come up with ideas, so that can 
become our role”. 
 
“I think it is necessary and also fun to think“ 
out-of-the-box ”. So I think it's a kind of basic 
tool that is very important to realize things at 
all, whether it's software or something else”. 
 
“The moment they came in and saw those 
canvases on the walls and saw the things on the 
table, they already knew that they were going 
to do something different than what they had 
in mind. That helps immediately. It gave such 
an impression that their mind-set already 
changed then”. 
 
“Design Thinking does try to get different 
disciplines and perspectives together in order to 
add more value”. 
 
“I also think the power is that you are 
brainstorming together so that you inspire each 
other”. 
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Hard-copy 
 
 
 
 
 
 
Simplistic 
products 

“I really think that with Design Thinking, you 
can do 95% of what you are building with 
Design Thinking. I think if you start a project or 
have an idea, and you would just turn off the 
computer, so to speak, you can fully realize it 
until you build”. 
 
“Furthermore, if you look at what really good, 
successful, stable and efficient software is, it's 
relatively simple. You don't just have to put all 
the little ideas together. What you want is a 
whole that on the one hand is also minimalist, 
but on the other hand it has everything you had 
as your original goals. Good software can be 
very simple but it takes time to get there. I think 
that Design Thinking is also crucial”. 

1 
 
 
 
 
 
 
1 
 
 
 

Challenges Definition 
 
 
 
 
 
 
 
 
 
Buzzword 
 
 
 
 
 
Holy grail 
 
 
 
 
 
 
 
Adoption 
 
 
 
 
 
 
 
 
 
 
Next steps 
 
 
 
 
 

“Almost nobody understands what it means. 
Everyone has their own image and that can be 
far apart. Not only internally, but also when you 
call it to a customer, he can have a totally 
different picture and it can ultimately mean 
"no, I don't find that interesting". It is such a 
vague unclear understanding for people and 
that is why I think it is very useful what you are 
doing for us”. 
 
“The terms in themselves is just bullshit bingo. 
As a company you just have to figure out why 
we do this, well, so we make better solutions 
and we use these frameworks for that and we 
fill it in like that”. 
 
“It is sometimes a bit of a magic word, a bit of a 
fad. Last year, Mendix came up with a 
campaign and exactly what they came up with 
called Design Thinking while I thought it had 
nothing to do with it. I think it is fantastic with 
the right thought applied in the right way, but 
of course it is not the holy grail”. 
 
“It's those sessions for me again, but of course 
it's much more than that. But they are still so 
far away from the thinking that is needed at 
Design Thinking. And I think it is also a 
challenge to get it in the DNA of Bizzomate. If 
you do not yet understand and breathe it 
yourself, you cannot propagate it. It is really a 
trajectory. It does happen, but we should not 
think that we have a different way of thinking 
at the end of the week”. 
 
“The diversity of tools and real frameworks or 
methodologies, versus how we can keep it 
practical as a company. I really see that as a 
challenge where we are in a phase where we 
are all over the place. Where I am a strong 
proponent of surprising everyone every time, by 
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Balancing 
 
 
 
 
 
 
 
 
 
 
 
Theoretical 
 
 
 
 
 
 
Execution 
 
 
 
 
 
Prototyping 

 
 
 
Facilitating skills 
 
 
 
 
 
 
 
Presumptions 
 
 
 
 
 
 
DT shaming 
 

using the most optimal tool in a very creative 
way, we have to be careful that it will not be all 
over the place. Not that we will be doing the 
BMI canvas tomorrow and the day after 
tomorrow will suddenly be doing everything 
online. We must look at our own methodology. I 
have said internally that this should only be 
clear in 24 months, but I notice that there is an 
increasing need for a standard. I must not lose 
them”. 
 
“Yes, it costs something: time, manpower, 
money. You have a trade-off of too many things 
like that and not enough. So you have to find 
the balance in that and I think that for different 
companies and projects that balance lies 
somewhere else. If you spend too much time on 
it, it costs a company too much. Then you're 
constantly considering options and staying 
open when it's enough for some companies to 
just build it, period. I think you should see at a 
time how much to apply”. 
 
“But I think the way we do it now is better. I 
thought it was a bit dry then. It was too 
theoretical. I missed the atmosphere. It actually 
included a whole story, but we only tinkered 
with a small piece to think of something for the 
assignment”. 
 
“But you must not use it too badly. Then it gets 
such a label like the sessions we had done at 
Kromann Reumert. That of course makes no 
sense at all. So nice, but no panacea if you 
throw it incorrectly against something”. 
 
“What is unclear to me is how much more you 
would have to do with prototypes and then with 
paper. There is still no vision and approach”. 
 
“But what is very important with these tools 
and techniques is that you can facilitate well. 
The moment you do not have real facilitator 
skills, you get stuck in the theoretical and it gets 
stuck. You have to be a creative and empathetic 
facilitator to make Design Thinking stand out 
well”. 
 
“And to introduce that again and to be the front 
runner is challenging. Because you hear them 
say "there you have it again with its drawing 
stuff" or "we are going to stick stickies again", 
while you see what you have achieved as a 
result ...” 
 
“Furthermore, I also notice that there is a very 
big prejudice still among colleagues. "You go 
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Bottlenecks 
 
 
 
 
 
 
 
Developers 
 
 
 
 
 
Consulting 
dilemma 
 
 
 
 
 
Facilitating 
dilemma 
 
 
 
 
 
 
 
Goal orientation 
 
 
 
 
 
 
 
 
 
 
 
 
 
Time consuming 
 
 
 
 
Crisis situations 
 
 
 

and do canvasses", "Is it again with its 
character stuff". It almost looks like Design 
Thinking shaming”.  
 
“Last but not least, I think it is still very much 
alive among a few people and therefore 
remains unclear to many people. These few are 
their own bottlenecks by only picking it up 
themselves and soon only they can apply it 
while they want it to be applied company-
wide”. 
 
“I also see a kind of incompatibility between the 
type of people in software companies and 
Design Thinking. In this industry people are very 
rigidly busy with rules. That conflicts with 
Design Thinking”. 
 
“But most of all I find it a challenge that when 
someone makes a mind shift and starts to see 
things differently, it is not clearly attributable to 
the method you had used for that. They do not 
see it as "such a big deal" that it happened as a 
result”. 
 
 “The disadvantage may be that the effect that 
you aim to achieve with it is not the result. So 
then it is seen as lost time and you have lost a 
bit of confidence. A disadvantage may also be 
that it may bring things to the surface that they 
would rather have left behind. It also has an 
advantage of course with the fact that it has to 
be dealt with once”. 
 
“So what would really help is when we all 
understand and everyone who works here that 
everything you do must have a purpose. The 
moment you start something you always have 
to know what your end goal is. So that means 
that you don't look at "we want to use Design 
Thinking", but that we constantly keep an eye 
on what the goal is or what the problem is that 
we want to solve and that we then look at 
which tool we can use, internally or with the 
customer, to achieve that goal. So in that 
respect, of course, that helps to make it more 
concrete”. 
 
“It is quite expensive to take that step when 
everyone has the idea that there is no time. I 
think a lot of people say "we'll do it another 
time"”. 
 
“I think so, but there is no room for that. Design 
Thinking costs a bit. And in such a setting it is 
the first thing that goes out the door. Design 
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One time 
application 
 
 
Endless loop 
 
 
 
 
Creative vibes 

Thinking could help you explore options and 
which of them works the fastest”. 
 
“So we really have to start believing that we 
should do this, but we shouldn't just do it all the 
time and then drop it again”. 
 
"If you start and say "computers off and we are 
going to develop Design Thinking and the last 
two weeks ", then it is a pitfall that you will 
constantly involve new things to make it even 
better and even better”. 
 
“Creating a certain creative vibe is simply 
necessary. Then you get more energetic”. 
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Current 
applied 
practices 

“Design a better 
business” 
 
 
 
Canvasses 
 
 
Preparation 
 
 
 
 
 
Arrangements 
 
 
 
 
Early 
attendance 
 
 
 
 
Hard copy 
 
 
 
Lucky 
opportunities 
 
 
Client 
investigation 
 
 
 
 
 
 

“And why something is not Design Thinking is 
because it is not in the yellow booklet. For me, 
that is the holy Bible of Design Thinking, how I 
interpret it”. 
 
“We have done a lot of different types of 
canvasses”. 
 
“What strikes me, and I think that is why it has 
always been a success so far, is that it is 
prepared very intensively and that the focus is 
actually sought and the discussion is not 
avoided”. 
 
“And that goes all the way to operational, that 
we make a whole scenario out of which minute 
who takes on which role. We have very clear 
agreements about the division of roles. 
 
“We are always very early in the workshop. 
These are all very practical things, but that 
really helps in your success. When everyone 
comes in and everything is prepared to 
perfection, that works just fine”. 
 
“What strikes me is that, unlike many other 
workshops, we mainly work hard copy, a lot of 
visual material to evoke the feeling”. 
 
“Well we just have a lot of luck that a prospect 
has fallen into our lap and we have also taken a 
lot of time to prepare well”. 
 
"Then two of us started to walk around with the 
business and looked around and then they said" 
I think we have to solve a completely different 
problem ". If you only start thinking about 
which application should be built, then you 
know exactly what problem you are solving and 
where it should go”. 
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Natural 
adoption 
 
 
 
 
 
 
Increasingly 
visualizing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Inexperience 
 
 
Theoretical 
application 
 
 
 
 
 
 

“The adoption with customers. Amazing how 
quickly the participants adopt it, pick it up. If 
you start with Scrum, before people really 
realize it and really pick it up, it often takes a 
while. If you see the approach that we now 
have with Design Thinking, they will really take 
that quickly”. 
 
“And I notice and see that the moment the 
colleagues have come along once or have done 
something themselves that the penny will only 
fall. The challenge is that everyone is hooked up 
and continues to participate, but we must not 
make it too formal yet to guarantee creativity. 
At the previous quarterly meeting you were 
struck by the effect that everyone had signed 
once. I always shouted, we have to visualize 
much more because that's how we work, we 
record that much better and everyone really 
had something like "I can't draw, I don't have 
that, etc.". And at the quarterly meeting, we 
asked everyone to take part in easy drawing 
and show them how easy and communicative it 
is. And you can already see that in 
communication much more use is made of 
drawings. It's very funny because if you look at 
the flip-over there, you can see that the first 
pages were still using bullet points and lots of 
text and now you see canvas-like things on it 
and outlines and multiple colors and titles with 
banners. Marc never used the whiteboard, 
because he was also one who said he couldn't 
draw and then at the quarterly meeting you 
also saw him visualizing how the company 
worked. It is still a good practice to get a good 
feeling about it and keep getting better, but you 
can see that people are going to pick it up. For 
many people here it is really a big step. Another 
nice example is how people now do Retro’s. 
Everyone used to do the same, because one of 
us had done it once, with a minus and a plus 
and a line through the middle. Now you see 
much more visual things and the 4 Ls, all those 
things. That is proof to me that we are 
gradually getting better at understanding”. 
 
“I am somewhat after Henry. But no idea. I just 
started it”. 
 
“But what is very important with these tools 
and techniques is that you can facilitate well. 
The moment you do not have real facilitator 
skills, you get stuck in the theoretical and it gets 
stuck. You have to be a creative and empathetic 
facilitator to make Design Thinking stand out 
well. I have seen the last time that if you apply 
Design Thinking too theoretically, then you are 
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Inconsequent 
application 
 
Facilitating skills 
 
 
 
 
 
 
 
 
 
Sales tool 
 
 
 
 
 
Not mentally 
losing 
employees 

completely wrong. Then you will not be told 
why you are doing it. Then it becomes a 
theoretical exercise and it is of no use to you”. 
 
“This is the second piece, keeping it consistent. 
Staying all together in Design Thinking mode”. 
 
“You have to find out well what the goal is what 
you want to achieve and what the techniques 
and tools are that help you achieve that. You 
really have to be able to facilitate. I think that is 
a big part in whether or not you are successful 
in the methodology and approach of Design 
Thinking. I have come to the conclusion that in 
that piece of skill set as a facilitator you are in a 
different way”. 
 
“But you must not use it too badly. Then it gets 
such a label like the sessions we had done at 
Kromann Reumert. That of course makes no 
sense at all. So nice, but no panacea if you 
throw it incorrectly against something”. 
 
“We have to look at our own methodology. I 
have said internally that this should only be 
clear in 24 months, but I notice that there is an 
increasing need for a standard. I must not lose 
them”. 
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DT vision Value 
orientation 
 
 
 
 
 
Trusted advisor 
 
 
 
 
 
 
Build the right 
things 
 
 
 
 
 
 
 
 
 
 
 
 
 

"So when I put it in, if I hear myself talking like 
that now, the moment we talk somewhere that 
the customer says is" we need something, but I 
don't know ". Then we can help them to define 
that "something" and to give that "something" 
value”. 
 
"Secondly, you come to the table to find out the 
various options and you really sit there as a 
kind of" trusted advisor ". That is actually what 
we came up with 1.5 years ago, to become a 
"trusted advisor", and that includes such an 
initiative as Design Thinking”. 
 
"You have "building things right", "building 
things fast" and "building the right thing". The 
latter, you need the preliminary phase for that. 
It was always the case that we had built 
beautiful things in which the customer came 
from "you have to build this" and we filled in 
those two other things, and that was 
subsequently not used. In the analysis of why 
that is, we found that the customer does not 
always know what he wants and we have to 
help them with such a preliminary phase. And if 
we manage to get that clearer for them in that 
preliminary phase, why shouldn't that be paid 
work, it will yield a lot of value. The final piece 
then becomes my process analysis and so on, 
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Business 
consulting 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Agile framework 
 
 
 
 
 
 
 
 
 
 
 
 
4D approach 
 
 
 
Dual track 
Scrum 
 
 
 
 
 
 
 
 
 

but for that you need to find out more about 
what they want to achieve with the company, 
what are the opportunities that you see in the 
market. We can help them challenge and test 
assumptions. Not that they just start building 
something, they think something”. 
 
"But of course Henry had made that switch for 
certain reasons and he said" I want to keep that 
side of the service ". We found out quite often 
that it can be a very valuable part of the 
process that we always end up in. We mutually 
saw that we lacked something in our services. 
We don't just want to be the party that builds. 
We want to do more. Then the idea came up to 
get it all under "Bizzomate". That was 
confirmed mid-last year and then Henry started 
running with great success. Of course, a lot is 
happening now, apart from building. This way 
we can gain a lot of experience with double 
loops and such. And we can share that 
experience of ourselves and our customers with 
other potential customers. It actually came 
about because Marc had a vision to do more 
and get into the clients’ process earlier. The 
idea of "Buster" was added to that and when it 
collapsed, it was taken up in a different way 
and also in a better way”. 
 
“Agile is very thin. It is a framework that is very 
powerful, but the interpretation is up to you. 
Agile says that you have to sit on the user a lot, 
"individual interaction", a lot of communication 
and little paperwork. They don't say how you 
should do that. Our trainer from the Scrum 
training explained that nicely. If you have a 
tower, then Agile is just the steel bars that hold 
the tower up. But you have to fill in the inside 
yourself. I see Design Thinking as a tool within 
that tower to ensure that you keep thinking 
about the user”. 
 
"We will eventually have a methodology, the 4 
Ds. That methodology contains everything from 
what is the right way to deploy at that time”. 
 
"What is also very important is that there is 
interpretation in the" Do "phase. Not that you 
are going to think it up to perfection in the 
"Design" phase. That does not work. That does 
not make our developers happy. But you don't 
know it yet. And then such a Dual Track Scrum 
comes to the fore and then I see that there the 
"Design" and "Do" phases start to run in 
parallel, in which the "Design" activities are one 
sprint ahead. And in that "Design" phase you 
can apply Design Thinking in which you try to 
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Prevent toolbox 
 
 
 
 
Guide adoption 

find out where the value is as well as possible. 
Not how they should do it, where which button 
comes and how that goes about and things like 
that, that is for the "Do", but at least everything 
that needs to come”. 
 
“I would like to get that out of the way that we 
will somehow prevent us from having tight 
Design Thinking in our toolbox almost like 
Mendix. 
 
“I think adopting is that you can help with, but 
that is mainly in the promotion of what we have 
to do from the guide team. We need to give a 
clear picture of "this is what we want to do" 
and then give people the opportunity to delve 
into it and make it their own”. 
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Client 
perspective 

Positive DT 
practices 

Intensive 
preparation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Structure 
 
 
 
 
Clarity 
 
 
Cohesion 
 
 
 
 
 
 
Goal orientation 
 
 
 
 
 

"I always try to dictate the timeline in a 
workshop, of" these are about the steps we 
want to take ", but we always do that with 
every kind of workshop. We then discuss this 
with stakeholders and Henry and Anne and they 
give their interpretation on it. There have been 
workshops in which I have quite firmly said "I 
want this and that and that working method", 
but there have also been workshops for 
example for the tender and I had one that I 
wanted to do but had the rest filled in by Henry 
and Anne. They make that practical with game 
forms and you name it, looking at what's good 
in the moment. What strikes me, and I think 
that is why it has always been a success so far, 
is that it is prepared very intensively and that 
the focus is actually sought and the discussion is 
not avoided”. 
 
“First of all, it is that you have a certain 
methodology, whether that is entirely 100% 
from the Design Thinking booklet, I don't think 
so. but it is in particular the structure”. 
 
“What is also very good is that it is very clear 
what has been achieved with it”. 
 
“And the funny thing is that you hop from part 
to part and ultimately he is able to bring 
coherence to it. What sometimes seem like a bit 
of loose bag to us during the sessions and 
afternoons that we have had will eventually 
come together”. 
 
“If I look now where we are after a two-day 
session we had with management, we have 
achieved our goal. Management is in line with 
what we came up with and we have got it to a 
lower level and concrete actions are now being 
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Lead discussion 
 
 
 
Challenge 
assumptions 
 
 
 
 
 
Taken seriously 
 
 
 
Visualizing 
 
 
 
 
During session 
 
 
 
 
Trust 
 
 
 
 
 
 
 
 
 
 
 
Role 
 
 
 
 
 
 
 
 
 
Dynamics 
 
 
 
 
 
 
 

implemented. That is the result and that is 
incredibly good”. 
 
“He also facilitates the discussion. He ensures 
that we discuss together what needs to be 
discussed”. 
 
“What strikes me, and I think that is why it has 
always been a success so far, is that it is 
prepared very intensively and that the focus is 
actually sought and the discussion is not 
avoided. Henry challenged our assumptions and 
we do the same the other way around”. 
 
“The feedback we receive is also incredibly 
positive. Everyone is pleasantly surprised and 
also feels taken seriously”. 
 
“You are very visually involved and a draftsman 
was also brought in who drew the process with 
us. But you are constantly busy visualizing in 
such a session”. 
 
“And it is also during the day and in the 
preparations to coordinate matters with Henry, 
are we both happy, is it okay? We can still make 
adjustments during the day and session itself”. 
 
“And everyone from management but also from 
management trusts him in that. There is no 
restraint. I think that is very important. If you 
do not have such a click with someone or do not 
have that confidence then you are not going to 
get to where we could have come now. I think 
we have come a long way now. I think that has 
a lot to do with that trust. We have been 
working with Bizzomate for some time, and this 
is both new to them and to us, but I don't think 
we would hesitate to do it again with them. 
 
“What we usually do is that we place Henry in 
the role of the chairman of the day, so that I 
and often Jop can participate in the content, 
not as a facilitator. Anne takes a little bit of 
both roles because then he can be very focused 
on things. And that works really well. We make 
agreements about who opens, and that can be 
Jeroen if necessary or Jop or me, but that is 
always a conscious choice”. 
 
"The dynamics are so important in the sessions. 
For me it's not so much about how you apply 
the work forms, how well you have thought out 
the content of your model. What is in the group 
comes out and more is required It is much more 
about the energy, to get that movement, and if 
you do that consistently and then follow the 
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Energising 
 
 
 
 
 
 
 
Facilitating role 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Do’s & don’ts 
 
 
 
 
 
 
 
 
 
Disruptive 
behaviour 
 
 
 
 
Combination 
roles 

content, things will only start to move, and if 
you sit on that content alone, you will not get 
any of it”.  
 
“In the end I know quite a lot about consulting 
in the Netherlands, from high-end to the more 
practical parties, Bizzomate floats a bit in the 
middle, but Bizzomate can really make the 
difference through a large number of people 
precisely on those dynamics and on bringing 
that energy”. 
 
“You need someone who is detached from the 
company and who facilitates and also 
structures and particularly challenges. He must 
keep you sharp in the sessions, but also be the 
continuous trigger and it is known that we also 
proceed with implementation. You just need 
that. We all have some experience in this, but 
we can't do it in a way that Henry does in this 
case. We saw that extremely with a 
management session that he also supervised. If 
we had to do that ourselves, we would never 
have reached that level and it was never 
supported by the employees. So with us it has 
never been a doubt to have external guidance. 
It is not our profession”. 
 
“I then have to go through that door again for 
two years with that customer, so we have 
Henry to keep it all good and I don't have to. 
We would have discussed well that it is a "don" 
and that it should not happen and then he will 
intervene consistently. That can be quite 
confronting for people, that they are really 
being pulled out of a group”. 
 
“In the last session we had, a person from the 
customer was really shaking things up and the 
working group was really bothered by that and 
it almost went wrong. And then Henry had 
pulled him out and confronted his own 
behavior. Very powerful”. 
 
“But I do notice that the combination of Design 
Thinking with Henry and also Anne is really very 
strong. That is really a good duo. Henry as a 
motivator and Anne the more analyst who 
knows damn well what the important points 
are and knows how to put them back 
effectively. I think it's incredibly clever”. 
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“But I do notice that the combination of Design 
Thinking with Henry and also Anne is really very 
strong. That is really a good duo. Henry as a 
motivator and Anne the more analyst who 
knows damn well what the important points 
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Not suiting roles 
 
 
 
 
 
Not convincing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Theoretical 
approach 
 
 
 
 
 
 
 
 
 
 
Time consuming 
 
 
 
 
 
 
 
 
 
 
Post-its 
frustration 
 

are and knows how to put them back 
effectively. I think it's incredibly clever”. 
 
“What I would worry about is to what extent 
this is scalable. I know half of Bizzomate and so 
far I have only seen two who can do this, where 
Henry stands out and Anne comes a long way. 
There is more of a problematic part, I would 
say. I have nothing else”. 
 
“Plus, I also think that Bizzomate can be much 
stricter on people's roles. I think the roles, the 
caps they are wearing, are not always clearly 
defined and are not played purely. As a result, 
you do not always empower people. 
 
“[Name of Bizzomate employee] can no longer 
convince them of the added value of all his 
sessions. Because that is really important, that 
the added value is clear to the team. The 
difference is, I also think that Agile working is 
really well introduced. They had an entire day 
of introduction with the marshmallow challenge 
and videos and such. But I think that for these 
types of Design Thinking things it is also 
important to go through the theory one day 
with such a group to first give them a good 
understanding of what it is and what it entails, 
so that it can then be accepted afterwards can 
be defended to people why it is necessary”. 
 
“The danger now with [Name of Bizzomate 
employee] is that he only gets everything from 
a booklet and that the value is already a kind of 
proven fact because it is in the booklet. You 
have to keep thinking about what the value is in 
your situation. It does not have to be that the 
value is immediately clear. With many things 
you also see the result later, but you have to be 
able to explain that. He seems to be sort of 
waving it at the moment and has no insight into 
it”. 
 
“But everyone involved is also aware of the 
costs. Everyone in the project knows the 
budget, knows where they stand, and they stay 
very close to that. Then they start to make a 
simple calculation of how much man they are 
working on, on those kinds of sessions with Erik, 
and then how long they will stick to post-its 
again. They don't like to choose that. They 
prefer to do that time and refine and make 
progress”. 
 
“That's why I just had to laugh a little when you 
added post-its, because what's funny is that not 
only our people but also the Bizzomate 

 
 
 
2 
 
 
 
 
 
 
2 
 
 
 
 
 
1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 
 
 
 
 
 
1 
 
 

Table 11. Coding scheme of semi-structured interviews. 



 

98 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Balance 

developers within the team are really tired of it 
post-it. I had a conference call this morning 
with the product owners of both teams and the 
second team has now also emphasized that 
they are done with it. So we have to talk about 
that for a while. That might be a lesson we can 
learn from this. The projects that are running 
with development are now in the mode in which 
pragmatic things are brought to life and they 
are full of testing and then there is no longer 
the willingness, or perhaps even the need, to 
fall back on the canvases. I do understand that 
it's good to keep doing Retro’s and some of 
those Scrum things”. 
 
“It's a balance. That is really a main theme, 
balance. Also applying those Design Thinking 
methods within the development process, it's 
all about balance. It's not for nothing that you 
see in Eindhoven that companies outside their 
organization are trying to put something new to 
the test. That is because it is impossible or they 
do not want to harm their existing organization. 
You do want to change and go along with the 
future, so to speak, but you can see that our 
current services are very well put together and 
that is why we are incredibly profitable and we 
continue to grow. We must be busy with 
management with tomorrow, but we must not 
immediately get everything to the floor, it must 
maintain that continuity. And I am so interested 
in that at Bizzomate, how they apply Design 
Thinking in addition to their existing business”. 
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Points of 
improvement 

Evaluation 
 
 
 
 
 
 
 
 
 
 
 
 
Next steps 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Content focus 

“Now that I think about it, there is perhaps one 
point of criticism. We have never done an 
evaluation. Maybe a bit informal and then you 
discuss a bit of analysis while drinking a beer. 
But there has not been a real more formal 
debriefing. That might be nice. Give back even 
more to us, what he has seen in us, in our 
behavior, in the dynamics, things like that. It is 
also that I have lunch with Henry and Mark 
once a month. So if something goes wrong then 
I think I'll call Mark or Henry and that will be 
solved in no time”. 
 
“Perhaps that is still a point that you would say 
that Bizzomate can facilitate even more. The 
sessions themselves with Bizzomate are good, 
but actually the execution of how you now get 
300 people in Belgium. What do we have to do 
for that? To have more support in that might be 
a development point for Bizzomate. Because 
that is not just for us but for every company 
that the execution is challenging. It would be 
super nice that that idea will also live on the 
floor and can talk to us about it if they haven't 
heard for a while about “is everyone still 
involved? or is the money down the drain? " 
That happens sometimes”. 
 
“What did come back here was that there was a 
very high expectation on the output at the front 
and that the output sometimes disappointed 
people. The pace is a lot slower than you 
expected. I think there is still something there. 
You can get more output from the workshop 
even better if you pick up the content more 
during the preparation in that role”. 
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3 

  

Table 11. Coding scheme of semi-structured interviews. 



 

100 
 

Appendix VII. Evaluation session event planning 
 

Table 12. Evaluation session planning group 1. 

Time Thinking loop Segment Content 

5 min. General Introduction Introduce the artifact, the rationale behind the 
order of the loops and what is done within the 
workshop. 

2 min. Design assignment Explanation assignment Introduce the design problem: “How to make 
the office a healthier environment?” 

5 min. Are you ready? Warm-up A creative warm-up in which they need to 
visualize the combination of three random 
words. 

10 
min. 

THINK What is the problem? Think about the WWWW-WWWWW? 

What do I know? Let them discuss about their own experience in 
the office. 

What do I still need to 
know? 

What don’t they know about the WWWW-
WWWWW? 

How can I find out? Let them discuss how they could find out. In this 
exercise they can ask the facilitator for more 
information. 

Has my perception 
changed? 

Let them discuss whether they should execute 
the loop again. 

10 
min. 

WANT How can I formulate the 
problem? 

Let them discuss and clearly formulate the 
problem. 

How can I formulate the 
goal? 

Let them discuss and clearly formulate their 
focus. 

How can I frame the 
insights? 

Let them discuss what insights they have and 
about framing possibilities.  

How can I 
communicate/share this? 

Let them write down a design brief that should 
communicate their findings for the next group. 

Has my perception 
changed? 

Let them discuss whether the discussion lead to 
new insights. 

10 
min. 

IDEA What ideas do I have? Let them purge their first ideas. 

How can I create more 
ideas? 

Let them discuss their ideas and find ways to 
create more. 

How can I get inspired? Let them discuss possibilities how they can be 
inspired. 

How can I share my 
ideas? 

Let them share their ideas for the next group. 

Has my perception 
changed? 

Discuss whether the brainstorm has changed 
their perception. 

10 
min. 

General Evaluation Ask regarding the outcomes of the design 
principles and ask for general feedback.  
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Table 13. Evaluation session planning group 2. 

Time Thinking loop Element Content 

5 min. General Introduction Introduce the artifact, the rationale behind the 
order of the loops and what is done within the 
workshop. 

2 min. Design assignment Explanation assignment Introduce the design brief made by the other 
group and show the ideas they communicated. 

5 min. Are you ready? Warm-up A creative warm-up in which they need to 
visualize the combination of three random 
words. 

10 min. IDEA What ideas do I have? Let them purge their first ideas. 

How can I create more 
ideas? 

Let them discuss their ideas and find ways to 
create more. 

How can I get inspired? Let them discuss possibilities how they can be 
inspired. 

How can I share my 
ideas? 

Let them share their ideas for the next group. 

Has my perception 
changed? 

Discuss whether the brainstorm has changed 
their perception. 

10 min. JUDGE How can I frame the 
ideas? 

Let them discuss how to frame all the ideas that 
are present. 

How can I choose among 
them? 

Let them discuss what important criteria are. Let 
them refer back to the design brief. 

How can I test the 
idea(s)? 

Let them discuss how they would test the idea. 

How can I share my 
findings? 

Let them discuss how they would share their 
findings.  

Has my perception 
changed? 

Let them discuss whether their perception has 
changed while framing the ideas. 

10 min. ENRICH How can I enrich the 
idea? 

Let them think of how to develop the selected 
idea further.  

How can I create the 
idea? 

Let them create a final concept or plan for the 
idea. 

How is the value 
perceived? 

Let them discuss what it has become, referring 
back to the design brief and asking feedback 
form the problem owner (the facilitator). 

How can I frame my 
learnings? 

Let them discuss and frame their learnings 
regarding the process. 

Has my perception 
changed? 

Let them discuss whether their perception 
regarding the idea and the process has changed. 

10 min. General Evaluation Ask regarding the outcomes of the design 
principles and ask for general feedback.  
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Appendix VIII. Images of the evaluative sessions  

 

 
Figure 21. Presenting the framework. 

 
Figure 22. The design assignment. 

 
Figure 23. Design brief by group 1. 
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Figure 24. Group 1 brainstorming. 

 
Figure 25. Group 1 communicating ideas for group 2. 

 
Figure 26. Communicated ideas for group 2. 



 

104 
 

 
Figure 27. Group 2 brainstorming. 

 
Figure 28. Group 2 framing ideas. 

 
Figure 29. Final concept by group 2. 

  



 

105 
 

Appendix IX. CRAM-model guidelines 

 
 

Are you ready? 
Why? Before you start with a creative process, you want to prepare yourself for top creative 
performance. In order to stimulate your imaginative spirit, you need to feel the part. You need to be 
physically and mentally ready and you need the right resources to facilitate yourself in a creative 
process. With every thinking loop you need to check if you are ready!  
How? There are no general rules. However, you can think of doing creative warm-ups, as well as 
physical as mental, to trigger your imaginative spirit. Think about how you feel, whether you are in the 
mood or have the energy, and if not, how you can motivate yourself. As for the necessary resources, 
think about the equipment, time, space and people you need. 
 

Think! 
 What is the problem? 

Why? When you notice a challenge / problem / issue / opportunity / etc., you naturally scout for 
context. This is the start of developing an thorough understanding that is necessary to develop valuable 
solutions. 
How? There are many different ways how to scout for context. What is perceived an integrative and 
holistic approach is asking yourself the “wwww-wwwww?”, which refers to the “what?”, “who?”, 
“where?”, “when?” and “why?” that surrounds the problem. However, to go beyond the superficial, 
you should ask yourself the “why?” at least five times! 

 

 What do I know? 
Why?  You need to be conscious about the information that you already seem to know and what the 
assumptions are that you make.  
How? In this process you connect the previously outlined context with information that you have 
derived from trends, your expertise, people you know, example cases or all other types of sources and 
information related to the context.  

 

 What do I still need to know? 
Why? Next, you need to outline what gaps are still in your knowledge regarding the context. Do you 
need to test assumptions that you made? Or what information is still not present? It is important that 
you think holistically.  
How? You can think of more context, details, the whole system surrounding the challenge, what you 
still need to know about the client, what drives him/her, or things you already want to know about the 
user or the customer. 
 

 How do I find out? 
Why? At this point, you should have outlined what you know about the challenge and the holistic 
context and what you still need to know. There are many different methods, tools and techniques in 
investigating what you need to know. Think about how you want to challenge your own and your 
clients’ perspectives. You need a thorough understanding of all aspects involved.  
How? There are many existing canvasses that can be used to outline organizational structures and 
strategies. However, try to think of other methodologies as well, which go beyond product owners or 
management. Very effective methods to find out what is truly going on is going directly to the user or 
the customer. 
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 Has my perception changed?  
Why? An important aspect in a creative process is reflective reframing. While you were gathering 
insights, challenging perspectives and testing assumptions, has your perception of the challenge 
changed? If it has changed, and you do not pivot, there may still be very important information that 
you have not investigated that could increase the value of what solutions you can think of.  
How? At this point, you can only pivot back to the start of this thinking loop. Rethink the whole loop 
to check whether there are important insights that need to be taken along.  

 

Want! 
 How can I formulate the problem? 

Why? In order to proceed with the creative process, especially when this involves more people, it is 
important that the challenge you have investigated in the previous thinking loop is effectively 
formulated. This forces you to think about what is truly the challenge and to stimulate a shared 
understanding regarding the challenge through its formulation. Everyone needs to perceive the 
challenge in similar way due to this formulation. 
How? Think about the context, the “wwww-wwwww”. It is important to hold a holistic perspective 
in mind, meaning that you need to incorporate related aspects that surrounds the challenge. 
Additionally, you may want already to think about why this challenge is valuable to take on.  

 

 How can I formulate the goal? 
Why? Formulating a goal will provide focus in the process. Often, people want to achieve many 
different things and preferably all at the same time. You need to be able to prioritize what should be 
achieved first. 
How? Again, think about the value that is achieved through this goal. This will function as motivation 
to take on the challenge. Additionally, it is important that a future-oriented and integrative perspective 
is taken in formulating the goal. A goal is a result you want to achieve in the future and want it to be 
integrated, otherwise it is not motivating nor valuable. 

 

 How can I frame the insights?  
Why? It is important to bring structure to what has been found and learned in the previous thinking 
loop. In order to create the shared understanding of what needs to be solved and how it should be 
solved, the insights need a shared understanding as well.  
How? Most common is listing the insights. However, you could also think of ways to map or cluster 
them, or already turn them in user stories to effectively share the value of the insights.  
 

 How can I communicate / share this? 
Why?  An important aspect in a creative process is the ability to share your results. This makes your 
results credible, traceable and more easily understood. In this particular element, it is valuable to 
effectively communicate the formulated problem, goal and important insights to create a shared 
understanding of how you or your team will tackle the challenge. It regards communicating what you 
‘WANT’ to do. 
How? Try to make a design brief. A design brief outlines the problem, goal and important insights, 
requirements and constraints of a design challenge. This design brief should be as effectively 
communicated that everyone who reviews it would perceive the challenge and goal in similar manner. 
Important to note is that visualizing is the most effective way of communication.  
  

 Has my perception changed?   
Why? An important aspect in a creative process is reflective reframing. While you were formulating 
the problem and goal and framing the insights, has your perception of the challenge changed? If it has 
changed, and you do not pivot, there may still be very important information that you have not 
investigated that could increase the value of what solutions you can think of.  
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How? At this point, you can only pivot back to the start of this thinking loop or pivot back to the start 
of the wanting loop. Rethink the whole loop to check whether there are important insights that need 
to be taken along or things should be re-formulated or re-framed. 
 

Idea! 
 What ideas do I have? 

Why? The first thing you should do when entering a divergent idea generation phase, is purging your 
own ideas. This process refers to visualizing or writing down the first ideas that have come to mind. In 
this way, you free your mind for new ideas to be developed. If you do not purge your ideas, it would 
negate your creative abilities as you will continuously have this idea in mind which you do not want to 
lose. Additionally, when in a collaborative brainstorm, purging has the effect that everyone can express 
their own ideas without one dominating the ideas from the start. This is due to how our brains make 
quick associations with what we perceive. If one immediately shouts out his/her idea, it is difficult to 
disassociate from this perception. This practice lets you make first your own associations that can be 
shared later on.  
How? For your first ideas, think about the many different possibilities that could be applicable, which 
refers to abductive thinking. Think optimistically and do not worry about the value of each of these 
ideas, quantity is king!  
 

 How can I create more ideas? 
Why? In a creative process it is effective when you are conscious about how you are able to create 
more ideas. Sometimes always doing the same thing may not be as effective anymore and you will 
need to try something else. Try with every idea to be even more creative and more wild. This will only 
generate insights how to think of innovative ideas. 
How? Next to the unguided brainstorm method many are familiar with, there are a lot of other 
methods that could help. You can think of individual or collective methods. In the case of collective 
methods, think about with whom it might be valuable to generate ideas with. Scout for possibilities! 
 

 How can I get inspired? 
Why? Next to diverging methods, there are a lot of idea generation inspiring techniques. When the 
quantity of ideas diminishes or they are not wild enough, you might want to consider how to inspire 
yourself and others. One way is for you to just become inspired by your team members, but if this has 
worn out, there are a lot of different techniques that can inspire you.  
How? For example, there are re-associations, different forms of analogies and presuppositions to 
consider. Scout for possible techniques you can use. There are so many of them! 
 

 How can I share my ideas? 
Why? An idea will always be invaluable when it is not shared. When it is not shared effectively, it 
cannot be judged or enriched to make the idea happen. Plus, you would like others to correctly 
understand your ideas. Therefore, you should effectively communicate your ideas. Sharing your ideas 
will also contribute to the credibility and traceability of your creative process results.   
How? Visual, visual and another visual. These can be complemented with written text, however, 
written text alone will nog be as convincing as visuals. There are a lot of different ways to visualize your 
ideas. Instead of only visualizing one part, you could visualize your idea in practice through a 
storyboard, which is similar to a little comic. Next to visualizing, you could also share your ideas in 
crafts, mock ups or even clay.  
 

 Has my perception changed?   
Why? Again: reflective reframing! While you were generating different ideas, has your perception of 
the challenge changed? If it has changed, and you do not pivot, your idea may eventually not be as 
valuable as you hoped for.  
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How? At this point, you can pivot back to the thinking loop to rethink the set challenge, back to the 
wanting loop in which you reformulate the goal and important insights, or you could pivot within this 
loop and generate more ideas that are probably more valuable. 
 

Judge! 
 How can I frame the ideas? 

Why? As quantity was key in the previous loop, you are now dealing with a lot of different ideas. You 
need to ask yourself and your team members what you think of them. It is not easy to judge innovative 
ideas as some may not even be easily compared to each other. Therefore, you want to frame the ideas 
to create a shared understanding of the meaning of all these ideas. In this process, you can combine 
ideas as well. 
How? There are a lot of clustering and systematizing techniques that you can scout for that would fit 
best in making the ideas comparable.  
 

 How can I choose among them? 
Why? Here you should think back to the stated challenge, goal and important requirements, 
constraints and insights that were developed in the wanting loop. In order to develop a valuable idea, 
the ideas should to some extent adhere to the design brief you created.  
How? Mostly a creative process works with heuristic criteria, which works with a “good enough”-
approach. This is due to that some creative ideas may not adhere to strict criteria, but it may be 
shameful to throw them away as they can still be developed in something that eventually will adhere 
to those criteria. There are a lot of different techniques that will help in the heuristic selecting 
procedure. Furthermore, you may want to think already from a value-driven and client-centred 
perspective that adheres to the holistic, future oriented and integrative formulated challenge and goal 
in the wanting loop. And if possible, think about the resources that are available for the idea.  
 

 How can I test the idea?  
Why? Prototyping and testing assumptions is crucial in a creative process, as a prototype 
communicates effectively what is the purpose of the idea, how it is represented and how it may be 
used. It engages the team members and the users / clients / stakeholders and it elicit reactions that 
were otherwise never mentioned.  
How? There are many different types of prototypes, ranging from low- to high-fidelity, low- to highly 
interactive, non-functional to perfectly functional, etc.. It depends on what you need to test. 
Additionally, think about with whom you want to test it. Think about clients, users or clients of clients. 
 

 How can I share my findings? 
Why? A conclusive step is always appreciated. This is a step that is often forgotten and is missed in 
general creative practice. Additionally, it aids the shared understanding regarding the ideas, it aids the 
learning of evaluative and prototyping methods and it may have elicit new insight regarding the 
challenge.  
How? Here you can think again about how you would frame insights as you did in the wanting loop. 
There are many different ways to frame them, like clusters and lists, or you could visualize the findings 
or only document them. Note that extensive documentations are almost never read and your findings 
will not come across, which seems a waste for the time and energy put in the documentation of the 
findings.  
 

 Has my perception changed?   
Why? Don’t forget to reframe reflectively! It is almost unimaginable that through the evaluation of 
ideas and testing them through prototypes would not change your perception regarding the challenge, 
the formulated goal or the ideas you have generated. If it has changed, and you do not pivot, your idea 
may eventually not be as valuable as you hoped for.  
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How? At this point, you can pivot back to the thinking loop to rethink the set challenge, back to the 
wanting loop in which you reformulate the goal and important insights, back to generate more fitting 
ideas or you could pivot within this loop reframe, re-evaluate and re-test the ideas.  
 

Enrich! 
 How can I enrich the idea?  

Why? You want to make an idea happen! Otherwise it may be always invaluable. The judging loop 
provided important insights into the ideas, what are successes and what are still pitfalls. You want to 
enlarge the successes of the idea and reduce the pitfalls. You will diverge again in thinking about 
possibilities how to make the ideas stronger, enriching its essence.  
How? There are different special diverging techniques that help with enriching ideas. It is important 
to stay on track with the design brief you developed in the wanting loop. In enriching the idea, think 
more client-centred, more future-oriented, more integrative and more about the value it can deliver.  

 

 How can I create the idea?  
Why? After it is enriched, you want to communicate and share a final version of the idea, otherwise 
it might still be invaluable. It provides a conclusive step in the development of ideas for the investigated 
challenge and formulated goal.  
How? Think about different forms to finalize an idea, like a framework, physical product or software, 
ect.. Furthermore, think about what you need in order to create it. If you cannot do it by yourself, think 
of a way to co-create it and think about with whom would be extra valuable.  

 

 What is the perceived value? 
Why? This is a reflective exercise. An idea is not in a finalized phase when the value cannot be 
reflected upon. Of your finalized idea, what is the perceived value? Additionally, who should reflect 
upon your finalized idea? 
How? You can think of different reflecting and feedback providing methodologies. More importantly, 
you should think of who should provide feedback. Think about stakeholders, users and clients.  

 

 How can I frame and share my learnings? 
Why? This thinking loop is not only for enriching ideas, but for enriching yourself as well. It refers to 
a reflective exercise in which you reflect on the whole process, every loop, every element. Creativity is 
something that can be developed and for development you need to learn. Sharing these learnings has 
great benefits to the organization or your client.  
How? There are a lot of different reflective exercises that can help in this practice. As for sharing your 
learnings, you can think of the methodologies for framing insights that were introduced in the wanting 
and the judging loop.  

 

 Has my perception changed?   
Why? Last but not least, reflective reframing. Has your perception changed? This could refer to the 
specifics of the creative process like the challenge, the formulated goal, the idea generation, the 
evaluation of the ideas or how the idea is enriched. However, at this point, it could also refer to a 
change in perception regarding the creative process in general, or, more importantly, it could refer to 
a change in perception of yourself! If it has changed, and you do not pivot, the results of the process, 
the process itself or how you practice it may not be as valuable as you would hope for.  
How? At this point, you can pivot back to the thinking loop to rethink the set challenge, back to the 
wanting loop in which you reformulate the goal and important insights, back to generate more fitting 
ideas or you back to the judging loop to reframe, re-evaluate and re-test the ideas or within this loop 
in how to enrich the idea and how to reflect upon its value and reflect upon the process. Additionally, 
you can pivot to enhance the creative process in itself, but more importantly, you can pivot to 
enhance yourself!  


