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Abstract 

Background: There is a great interest in researching prescriptive methods as entrepreneurs demand 
guidance for start-up processes. A learn-by-doing methodology called lean start-up methodology has 
influenced tech entrepreneurs. Further, design thinking is another methodology for developing 
innovation which has been suggested to benefit in a software context. The uncertain nature requiring 
rapid innovation for software start-ups has sparked the interest for exploring the combination of the 
methodologies in an entrepreneurial context to utilize the benefits of both. However, the methodologies 
have been criticized due to lack of rigor. It is therefore an opportunity to explore applicability of lean 
start-up in practice and design thinking in a software context to develop a unique methodology 
integrating lean start-up and design thinking. 

Purpose: The purpose of this study is to explore the occurrence of the two innovation driven methods 
lean start-up and design thinking in successful software start-ups, to develop a theory of an integrated 
methodology that utilizes the benefits of both. The intent is to provide explicit guidance for both 
scholars and entrepreneurs. 

Methodology: An exploratory qualitative method was used with an inductive approach, conducting 
semi-structured interviews with six founders of successful software companies.  

Conclusion:  The findings advance the understanding of the lean start-up methodology in practice, by 
extending the aspect of idea development and clarifying the use of iterating aspects of the business 
model. The findings update the sequence of design thinking when applied in a software context and 
extend the iterating aspect, to adapt to the need for rapid development. The theory of suggested 
integration confirms that the first stages of design thinking initiate the idea process, emphasizing early 
consideration of desirability, viability and feasibility, while lean start-up is integrated in the product 
development process, emphasizing rapid iterating development for validation.   
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1 Introduction 

The following section introduces lean start-up methodology and design thinking as means of 
methodologies that can be applied in the start-up process for new ventures within software. In 
addition, the problem formulation is discussed followed by the research questions, and then the 
purpose is presented. Finally, a list of relevant concepts and definitions are provided. 

 
The demand for explicit guidance regarding entrepreneurial processes has increased among 
entrepreneurs. In response, scholars have suggested different empirically entrepreneurial methods 
which should guide entrepreneurs in the establishment process. Thus, there has been an increased 
interest in prescriptive methods (Mansoori & Lackéus, 2020). Lately, those methods have been 
criticized as some scholars claim that they lack rigor (Frederiksen & Brem, 2017; Mansoori & Lackéus, 
2020).  Start-ups are dependent on developing innovative products or services to be competitive 
(Johnson, Whittington, Scholes, Angwin, & Regnér, 2018). The speed of change requires entrepreneurs 
to think fast and act quickly which makes entrepreneurs imperfect decision makers. However, a learn-
by-doing methodology referred to as the lean start-up methodology has caught attention as it 
emphasizes experimentation rather than planning. The lean start-up methodology is considered 
beneficial in an uncertain market in which entrepreneurs within the software industry operate in (Harm 
& Schwery, 2020). Design thinking is another methodology which emphasizes innovation and problem 
solving (Ximenes, Alves, & Araújo, 2015). However, as entrepreneurial methodologies have been 
questioned and as there is lack of practical evidence, there is an opportunity to optimize the two 
methodologies, lean start-up methodology and design thinking, providing explicit guidance for 
entrepreneurial action. A number of gaps have been identified in previous literature which this research 
aims to explore further including (i) the exploration of lean start-up applicability in a real setting, (ii) 
and the presence of design thinking in an entrepreneurial context within software, (iii) finally the 
development of a new integrated methodology to utilize the benefits of design thinking and lean start-
up.  

 

Firstly, previous literature on lean start-up tend to focus on isolated instances to investigate specific 
companies or entrepreneurial backgrounds to research the relationship between factors or motivations 
for lean start-up (Harms 2015; Monsoori, 2017). However, there is limited research on the empirical 
applicability of lean start-up and its effectiveness in a real setting (Bortolini, Nogueira Cortimiglia, 
Danilevicz & Ghezzi, 2018). Therefore, this research seeks to further validate the application of the 
methodology and contribute to the rigor of lean start-up. Secondly, applying design thinking in an 
entrepreneurial context was advocated by designer Tim Brown in 2008 (Martin 2009). The 
methodology has since evolved through literature to be applicable in a corporate setting but there is not 
a consistent definition of the number of stages (Brown & Katz, 2011; Tu, Liu, & Wu, 2018; Kupp, 
Anderson, & Reckhenrich, 2017). The aspect of transforming uncertainty of “wicked problems” into new 
innovations has made design thinking methodology attractive to the software industry and start-ups. 
(Ximenes et al., 2015). By exploring this gap, the aim is to validate and increase visibility of the 
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methodology to encourage further research of design thinking in a software context. Finally, there is 
limited previous research on the integration of the methodologies. Following, literature suggests the 
exploration of a unique methodology, utilizing the benefit of both methodologies (Harm & Schwery, 
2020). Thus, further research is deemed important to bridge this gap.  

1.1 Problem discussion 
The process of establishing a successful software start-up and developing innovative products is 
challenging (Giardino, Bajwa, Wang & Abrahamsson, 2015), as the environment for software start-ups 
is highly complex and ambiguous (Giardino et al., 2015; Bortolini et al., 2018). Additionally, there has 
been a transformation in regard to business consumers requirements which further adds to the 
challenges that software ventures face in the establishment phase. This speed of change requires that 
the development of new products must constantly re-enter the cycle of innovation. Products should 
simultaneously be desirable, viable, and feasible to be innovative and successful for software start-ups 
(Maedche, Botzenhardt & Neer, 2012). Based on previous literature, scholars believe that start-ups must 
implement effective methods and processes that utilizes experimentation and user feedback. Moreover, 
software start-ups ideally create prototypes which are tested by consumers and based on feedback the 
venture can evolve by modifying product features. Literature suggests that venture success arises from 
the speed at which the experiments are conducted and evolved from (Bortolini et al., 2018). Thus, there 
is a need to adopt a framework that explains how software start-ups can foster innovation (Maedche et 
al., 2012). Lean start-up is a methodology that addresses the development of new innovation under 
conditions of high uncertainty for software start-ups (Ries, 2011), while design thinking is a problem-
solving process that increases the likelihood and reliability of innovations (Chou, 2018). The uncertain 
nature requiring rapid innovation for software start-ups has sparked the interest for exploring the 
combination of the methodologies in an entrepreneurial context to utilize the benefits of both. 
Moreover, the creation of a unique model including effective methods for software start-up with the 
goal of fostering innovation and responding to emerging challenges is therefore important (Ximenes et 
al., 2015; Dunne & Martin, 2006).  

1.2 Research questions 
To understand the nature and potential integration of the methodologies, following research questions 
will be answered: 

RQ 1: When do lean start up methodology and design thinking occur in the process of developing 
software start-ups? 

RQ 2: How can the methodologies be integrated to foster innovation? 

1.3 Purpose 
To answer these questions, the study aims to explore the topic by reviewing the start-up processes of 
successful innovative software ventures to identify patterns which contribute to the development of an 
integrated methodology. The purpose of this in turn, is to contribute to the theoretical rigor and 
development of the two methodologies. To fulfil the purpose, the study will explore venture processes 
of software start-ups in practice to identify patterns of when activities of the two methodologies lean 
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start-up and design thinking occur in the venture process. The reason for identifying the sequence of 
activities is to contribute to validation of the empirical applicability of the methodologies to develop a 
new integrated methodology in theory. By reviewing the sequence of activities of the start-up processes 
in further detail it creates a timeline to distinguish how the methodologies can be combined. In 
exploring this phenomenon, this study fills important gaps which are identified and analysed in the 
section 2.8 of the frame of reference (Giardino et al., 2015; Ximenes et al., 2015; Harms & Schwery, 
2020; Bohemia, Liedtka & Rieple, 2012). Literature suggests that both concepts share the same goal 
and objective which is to foster innovation (Bohemia et al., 2012), therefore the scope of the combined 
methodology is focused on innovation as a measure of success. Thus, the exploration of start-up 
processes provides valuable insights for scholars and entrepreneurs within the area of entrepreneurship 
specific to the tech industry. 
 

1.4 Outline of thesis 
In the following section, a literature review is presented covering an explanation of the two 
methodologies lean start-up and design thinking, which will further be referred to by the abbreviations 
LS and DT, where the processes are described in greater detail. Furthermore, the applicability for 
software start-ups is described more thoroughly. Subsequently, the methodology is described and 
justified according to this study’s research questions. This study is executed in the context of start-up 
processes within the software industry. Thus, primary data was collected with six founders from newly 
established software start-ups that have developed innovation. Subsequently, the data was coded and 
analysed which was then presented as findings. This research report concludes with a discussion 
including theoretical contributions, practical implications as well as recommendations for further 
research.  
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1.5 Terminology and definitions 
Lean start-up 
The LS methodology is a toolset which emphasizes exploration opportunities for start-ups (Bakker & 
Shepherd, 2017), particularly within the software industry. It emphasizes iterative experimentation and 
involves continuous user feedback (Harms & Schwery, 2020).  

 
Design thinking  
DT is a human-centred approach to innovation by using designers’ tools to fulfil the combination of 
human needs, technological possibilities and requirements for business success (Chou, 2018). Hence, 
the purpose of DT is creating new products, services and processes. The essence of the model is having 
humans in the centre when thinking and creating innovative solutions (Tu et al., 2018).  

 
Software start-ups 
Software start-ups are newly established companies with no operating history. They are designed to 
achieve rapid growth developing innovative products to customers. Challenges involved for software 
start-ups are the development of new cutting-edge products, idea conceptualization, and the 
uncertainty of new markets. (Giardino et al., 2015)  

 
Innovation 
Innovation is defined as a new product, service or process that is developed based on conversion of new 
knowledge. Innovation is resulted by entrepreneurship and has the purpose of creating new value for 
customers. (Johnson et al., 2018) 

 
Business model 

Business model involves a plan or actions describing how a firm can create, deliver and capture value 
for its stakeholders. (Barringer & Ireland, 2019)  

 

Small- and medium-sized enterprises 
Small- and medium-sized enterprises (SME) are defined by the Commission Recommendation 
(2003/361/EC) according to aspects of number of employees and revenue. A small enterprise company 
has between 10 to 49 employees and a maximum revenue of 10 million euro, while medium enterprises 
have between 50 and 249 employees and a revenue not exceeding 50 million euro.   
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2 Frame of reference  

This chapter provides a deeper understanding of the methodologies and its processes. Firstly, the 
method for the frame of reference will be presented. Secondly, the frame of reference proceeds with 
describing the methodologies and its processes, outcomes and connection to innovation. Thirdly, a 
comparison between the methodologies will be provided where both similarities and differences are 
identified as well as the theory of integration between the methodologies. Finally, gaps based on 
existing literature are concluded.  

2.1 Method for developing the frame of reference  
To gain a deeper understanding of the main topic, data was collected from secondary peer reviewed 
literature and published books. Secondary literature was used to explore previous research on the topic. 
Secondary sources provided deeper understanding of developed theories which also indicated gaps to 
be further researched in this study. The purpose of using journals that have been peer reviewed was to 
increase the level of credibility of the collected data (Collis & Hussey, 2014). To ensure the reliability of 
the collected peer reviewed articles, all published journal articles had an impact factor. The books 
included (Lindberg, Meinel & Wagner, 2010; Plattner, Meinel & Leifer, 2010; Ries, 2011; Blank & Dorf, 
2012; Bohemia et al., 2012; Giardino et al., 2015) were used with the purpose of retrieving deeper 
information of the integration of methodologies and innovation, as the few peer-reviewed articles 
contributed with this comprehensive overview. 
 
The process of collecting the peer-reviewed articles and books involved initially defining tech 
entrepreneurship as the area of research and focusing on the topic of start-up processes for innovation 
to provide guidance. The search was refined by using keywords connected to the research question to 
collect relevant literature and explore suggested gaps in literature. The keywords were combined to find 
literature that correspond with the topic of research. By combining keywords, it enabled the result of 
data to overlap and integrate various areas of the study. The following keywords were used: “start-up”, 
“software “, “innovation”, “lean start-up”, and “design thinking”. The databases Google Scholar and 
Primo were used to select and filter necessary requirements to ensure the reliability of this research. 
The purpose of using multiple databases was to receive a variety of data. The databases provided filters 
to display the number of searches, citations, and journals that were peer-reviewed within an appropriate 
timeline. The data was refined by collecting data that were published between 2000 to 2021. The 
purpose was to have recently published data to increase level of reliability (Collis & Hussey, 2014). By 
having this timespan, it enabled this research to explore the development of theories over time while 
having recent literature that reflected updated theories and relevant industry research. The articles were 
scrutinized by reviewing abstract, introduction and conclusion to ensure the data aligned with the topic 
of research. When reviewing the final set of data, it was acknowledged to have an equal amount of data 
for both methodologies to be thoroughly presented in the frame of reference. 
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2.2 Lean start-up methodology 
The LS methodology was developed by Eric Ries (2011) who defined start-ups as “a human institution 
designed to create a new product or service under conditions of extreme uncertainty” (Ries, 2011). Rise’s 
work has brought a lot of attention among entrepreneurs and has influenced the IT industry for software 
start-ups (Eisenmann, Ries & Dillard, 2012; Contigiani & Levinthal, 2019). The LS methodology was 
developed based on previous theories and methods such as rapid prototyping, customer development 
framework and agile software development principles (Mansoori, 2017). The basis to the LS 
methodology is validated learning through experimentation where assumptions are being tested 
empirically on users (Ries, 2011; Bocken & Snihur, 2020).  
 

2.2.1 Process 
The process of LS methodology is cyclical and is centred around a “build-measure-learn” (BML) process 
(Figure 1). Literature suggests that there is an initial stage of ideation where the business vision is 
created, however, this phase is not explicitly included in the LS methodology (Bortolini et al., 2018; 
Bocken & Snihur, 2020), rather it is used to generate ideas that shape the business model canvas 
(Bortolini et al., 2018). Osterwalder and Pigneur (2010) introduced the business model canvas which is 
fundamental to the LS methodology. The business model is a tool providing entrepreneurs with an 
overview of the business idea which is based on explicit or implicit assumptions. Furthering, the 
assumptions formulate the hypothesis that is validated in the following BML process (Leatherbee & 
Katila, 2020). The first step in the BML cycle involves building the experiment. Entrepreneurs can build 
a variety of experiments enabling them to probe the hypothesis (Bortolini et al., 2018). Examples of 
different experiments include minimum viable product (MVP) or prototypes (Blank & Dorf, 2012). An 
MVP is a version of a product with minimum features, reducing unnecessary costs and resources. The 
second step in the BML cycle involves measuring the results. The experiment is tested by users who can 
then provide informative feedback about the product (Moogk, 2012; Contigiani & Levinthal, 2019). The 
final step in the BML cycle is referred to as validated learning which is the process of rejecting or 
confirming the hypothesis (Leatherbee & Katila, 2020; Contigiani & Levinthal, 2019). Confirming the 
hypothesis means that the assumptions are validated. At this stage, a “product-market-fit” is achieved 
which is the main goal (Bohemia et al., 2012).  
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Figure 1: Abstract model to illustrate the BML process in the lean start-up methodology (Ries, 2011) 

 

2.2.2 Outcomes 
There is no single process model of the LS methodology (Bohemia et al., 2012). A definition of the LS 
process has been further developed based on research conducted by Ries (2011), Eisenmann et al. 
(2012) and Blank and Dorf (2012). In recent literature a figure of this process has been created to 
analyse the different outcomes of validated learning (Figure 2). Moreover, it suggests that the category 
of outcomes in terms of pivoting, iterating, escalating and giving up lead to different routes in the LS 
process. The first outcome, pivoting, returns to redefine the assumptions and hypothesis in the business 
model canvas. Hence, pivoting requires adjustment to the core business model before returning to the 
BML cycle. Then, the new hypothesis is being tested empirically via experiments (Leatherbee & Katila, 
2020). The second outcome, iterating, takes two routes in the LS process. Either it re-enters the start of 
the BML cycle, where the assumptions and the hypothesis are reformulated and tested, or it enters the 
last step in the LS process which is referred to as validated learning. This depends on the feedback 
obtained from customers, which determines the extent to which the product requires adjustments. 
Pivoting concerns radical changes while iterating concerns fewer radical changes.  The two final 
outcomes, escalating and giving up, do not re-enter the BML cycle. Escalating is a validated outcome 
meaning that the hypothesis is confirmed, and a “product-market-fit” is achieved. At this stage, 
entrepreneurs have established a sustainable business model. The final outcome of giving up means 
that the hypothesis is rejected, and the business model fails to anticipate market demands. While 
pivoting and iterating entail the possibility of re-entering the BML cycle, escalating and giving up does 
not re-enter the cyclical process again (Bortolini et al., 2018).  
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Figure 2: Abstract model to illustrate the process based on outcomes of the lean start-up 

methodology (Bortolini et al., 2018).  
 
Research suggests various definitions and stages in the process of the LS methodology (Bohemia et al., 
2012) as scholars adjust and develop the methodology in theory over time (Ximenes et al., 2015). Thus, 
the methodology lacks a consistent definition (Bohemia et al., 2012) and rigor (Frederiksen & Brem, 
2017; Mansoori & Lackéus, 2020). This leaves a gap to further research and contribute to the validation 
of the methodology. Subsequently, research suggests further determination of the applicability of the 
LS process in a real setting (Bortolini et al., 2018). Therefore, this study aims to increase the consistency 
and rigor of the LS methodology while addressing its applicability in practice for software start-ups. 

2.2.3 Innovation 
The LS methodology was developed to advocate the development of innovative products in an uncertain 
environment and was evolved in a software context (Harms & Schwery, 2020). Rise’s work has caught 
attention among entrepreneurs within the IT industry for software start-ups (Blank & Dorf, 2012). 
However, literature suggests integrating the LS methodology with DT to combine the benefits of both 
methodologies for innovation in software start-ups (Ghezzi & Cavallo, 2018). This leaves a gap to further 
explore the combination of the two methodologies. Therefore, this study aims to advance the research 
into performance implications of LS methodology and DT in the context for software start-ups.  

 

2.3 Design thinking 
DT was developed in the late 90’s by the design consultancy IDEO (Kelley & Littman, 2001). DT received 
attention from Tim Brown (2008) who suggested that the methodology used by designers when 
approaching problems can be applicable in any areas of knowledge to create innovation. To achieve 
innovation, there is an emphasis on developing a creative solution that combines consumer satisfaction, 
economic viability and technical feasibility (Wrigley, Nusem & Straker, 2020).  
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2.3.1 Process 
There is not a single definition of the methodology available (Bohemia et al., 2012). Therefore, previous 
definitions in literature on DT methodology will be analysed to develop a definition for this research. 
The DT process developed by Brown (2008) involved three steps that are inspiration, ideation, and 
implementation. The first stage of inspiration involves searching for solutions to social problems or 
potential opportunities. In the ideation process ideas are identified and developed. Finally, the idea is 
tested through experimentation (Seidel & Fixson, 2013). It is suggested that the process is likely 
repeated to refine the idea (Chou, 2018). 
 
As DT has recently gained popularity in various industries, the methodology has evolved to be applicable 
in a corporate setting. The stages are supposed to unfold in a sequence of steps (Kupp et al., 2017). These 
sequences of steps can be broken down into five steps of empathize, define, ideate, prototype and test 
(Figure 3). The DT flow presented by Stanford design school has been applied in studies in an IT 
development context to further explore the events in each stage. Initial stage of empathizing is believed 
important for efficiency. The stage focuses on research and gaining competitive and customer 
knowledge and awareness to develop a perception of the product. Problem definition involves creating 
a clear scope of the product or project to provide a specific goal and working process. Ideating is a 
comprehensive phase that involves creative suggestions to the product using brainstorming techniques. 
Prototyping involves creating a simpler version of the final product to test a tangible idea. By creating a 
tangible product, it is easier to review and receive feedback. Testing involves the observation of product 
interaction. This tests the starting hypothesis, and the conclusion of the result enables the possibilities 
for tweaking or improvements (Lindberg et al., 2010; Ximenes et al., 2015). Finally, the purpose is to 
have identified a profitable business opportunity. (Kupp et al., 2017).  
 

 
Figure 3: Abstract model to illustrate the Design Thinking Methodology (Tu et al., 2018) 

 
When reviewing previous literature, it can be seen that the model has progressed from initial three steps 
(Brown & Katz, 2011; Wrigley et al., 2020) to have five stages in an organisational context (Tu et al., 
2018). The initial stage of inspiration involves searching and drawing inspiration from previous 
instances (Chou, 2018; Dunne & Martin, 2006) which can be linked to empathizing that involves 
research (Kupp et al., 2017). Hence, the activities in the first stage are aligned and focus on retrieving 
information. In previous literature, ideation is the following stage which discusses the development and 
prediction of ideas (Brown & Katz, 2011; Dunne & Martin, 2006). Meanwhile, ideation stage with 
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brainstorming activities can be found in the third stage of more recent literature. Problem definition 
focuses on defining the scope based on research to have a defined perception of the product before 
developing ideas (Ximenes et al., 2015). This shows that a stage has been added after the first stage to 
gain further clarity in the working progress. Similarly, the final stage of testing the outcome in practice 
is present in various literature (Chou, 2018; Ximenes et al., 2015). However, a stage of prototype is 
present in later literature that highlight the activities of realising the idea before testing (Ximenes et al., 
2015). This further shows that a stage has been added when developing an innovation.  
 
As the methodology has evolved through previous research the number of stages and activities have 
developed to be adjusted in a corporate setting (Brown & Katz, 2011; Tu et al., 2018). This combined 
with the fact that there is no current single definition of the methodology in theory (Liedtka, 2015), 
displays the level of maturity in the methodology. This leaves a gap to research the methodology in 
practice to develop understanding of the applicability of DT methodology. As the methodology is 
suggested to be beneficial in a start-up setting to contribute to customer focused innovation (Ximenes 
et al., 2015), it is of importance to develop understanding to contribute to the validity of the theoretical 
framework.  

2.3.2 Outcomes 
DT has been described as a thinking process based on a system of overlapping spaces instead of steps 
followed in a sequence. The process is also believed to be repeated if projects require new ideas, 
directions or improvement (Chou, 2018). Similarly, in the DT process with developed activities suggests 
that the process is repeated for product improvement, but the steps may occur in any order (Ximenes 
et al., 2015). Meanwhile, the process has been described as a cycle, where each reasoning is followed by 
the other (Dunne & Martin, 2006). Further, the developed DT process is believed to unfold in a 
corporate setting as a sequence of activities. This shows that literature confirms that the process of DT 
will be repeated but there is less clarity regarding the iterating activities.  
 
The sequence of stages in practice have been questioned by literature (Kupp et al., 2017), which further 
strengthens the gap of researching the applicability in practice. As the process and sequence of activities 
have been debated in previous literature (Ximenes et al., 2015; Dunne & Martin, 2006), it shows a gap 
in literature in regard to exploring when activities occur to validate the sequence and iteration. As the 
methodologies have been suggested to be integrated to create improved performance (Harms & 
Schwery, 2020), it is necessary to identify patterns of activities to contribute to research developing an 
integrated theoretical framework.     
 

2.3.3 Innovation 
Many industries have in recent years tried to apply designer’s tools for problem-solving in the 
innovation process (Dorst, 2011; Kupp et al., 2017; Wrigley et al., 2020). The methodology has achieved 
popularity within the technology and software industry as the tools for problem solving are beneficial 
for creating sustainable innovation that is user centred (Plattner et al., 2010; Mahmoud-Jouini, Fixson 
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& Boulet, 2019). The DT methodology for problem solving has been connected to common problems in 
IT projects in specialized literature. The environment of exploring possibilities of transforming 
uncertainty into a new product is suggested to be beneficial in the software industry. As the 
methodology is being combined with software and start-up development to foster innovation, there is 
an interest to further research the methodology in this context (Ximenes et al., 2015).  Therefore, this 
research aims to address the gap of exploring the applicability of DT in software start-ups. As the 
methodology has recently gained attention to be applied in a particular industry (Kupp et al., 2017), this 
research aims to contribute to the theoretical development of DT by applying the methodology in a 
context that has suggested to be beneficial in previous literature (Ximenes et al., 2015). 

2.4 Applicability for software start-ups  
The application of DT in various areas of innovation and management has become a discussion of recent 
interest (Dunne & Martin, 2006; Dorst, 2011; Wrigley et al., 2020).  Meanwhile, LS was developed based 
on the context of start-ups within the IT industry (Blank & Dorf, 2012). The methodology has been 
applied to software start-ups as it bases the stages of the rapid development of innovation (Monsoori, 
2017). Therefore, this methodology is previously established with the environment of software start-ups 
in mind. Both methodologies have the same objective of fostering innovation, which is essential for 
software start-ups. However, LS is specifically based on technical innovation while DT focuses on 
innovation in general. Innovation should be economically viable, technically feasible to be successful. 
Within DT successful innovation is described by three criteria as an idea is required to be desirable, 
viable, and feasible, (Figure 4). Many start-ups emphasize the latter two, as new technological 
innovation and economic aspects are prioritised with less focus on the user’s view. As the innovation is 
not developed to resolve any specific problem for the user, it is usually not successful (Bohemia et al., 
2012; Wrigley et al., 2020).  
 
 

 
Figure 4: Developed criteria for successful innovation (Brown, 2008) 

 
To conclude, LS methodology can be suggested to have higher practical applicability for software start-
ups as it was developed based on this context (Blank & Dorf, 2012). However, the benefit of DT strategy 
that emphasizes user view to foster innovation could be further explored with an integrated 
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methodology (Bohemia et al., 2012). As both methodologies have the scope of fostering innovation with 
different drivers, exploring the gap of developing a new integrated methodology (Harms & Schwery, 
2020) addresses how the new theoretical framework can be developed to utilize the benefits of both 
methodologies that aim to foster innovation. This further aims to contribute to research within tech 
entrepreneurship regarding the innovation process, by developing a new integrated methodology based 
on empirical events.  

2.5 Similarities in methodologies 
To integrate the methodologies, the stages are analysed based on previous literature to identify 
overlapping activities and tendencies. The purpose of reviewing similarities is ultimately to distinguish 
patterns of where the methodologies can be linked in theory. 
 
When comparing DT and the LS methodology, it can be noticed that there are overall similarities (Table 
1). The initial stage before entering the BML cycle in LS involves generating ideas to shape the business 
model (Bortolini et al., 2018), which can be compared to the third stage of ideation in DT that focuses 
on using techniques to develop ideas for product development (Lindberg et al., 2010). This shows that 
there is a similarity in deliberate activity for idea development, but it is not as emphasized in the LS 
process. The LS methodology is centred around a BML process (Bortolini et al., 2018). The first step in 
the BML process is referred to as “Build” which is similar to “Prototype” in the DT methodology as both 
focus on creating a tangible product. The second step in LS “Measure” can be related to “Test” in DT as 
both methodologies focus on product interaction and gaining user feedback for possible modifications. 
Literature suggests that both concepts share the same goal which is to foster innovation. It is also 
noticed that LS and DT consider both the perspective to gain insights for further improvements. They 
focus on extensive user testing to improve future product development. Furthermore, the two concepts 
suggest the creation of cheap and quickly developed prototypes or MVP which is then tested on users. 
Hence, the development process leverages user feedback at early stages to not waste resources on a 
product that has no demand (Moogk, 2012). Therefore, both concepts benefit from user feedback which 
allows for product modification. (Maedche et al., 2012). It can also be seen that both LS and DT 
approach uncertain working conditions. Hence, the solution and problem are unclear from the 
beginning (Bohemia et al., 2012).   

 

2.6 Differences in methodologies 
By reviewing differences, the objective is to identify which activities and tendencies need to be evaluated 
further to distinguish its occurrence and relevance in an integrated methodology.   
 
When reviewing the stages and activities in the methodologies, there are noticeable differences (Table 
1). Literature suggests that a significant difference between the methodologies is that DT is commonly 
illustrated in a linear way while LS is cyclical, which suggests that DT involves a sequence of steps while 
LS is more flexible (Bohemia et al., 2012). The initial stage of LS is to formulate a business idea that 
formulates a hypothesis to be tested (Leatherbee & Katila, 2020). Meanwhile, DT develops ideas at a 
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later stage as the project is initiated by solving a “wicked problem” (Ximenes et al., 2015). Process of the 
idea development also differs. For LS the initial idea is defined as a hypothesis but can change 
considerably during the project as validity of the hypothesis is tested. There is less elaborate research 
involved as the project originates from a business vision. However, DT uses initial research to define a 
problem while the solution can be more ambiguous (Bohemia et al., 2012). In the ideation stage DT uses 
ideation techniques to develop ideas such as brainstorming (Lindberg et al., 2010; Ximenes, Alves & 
Araújo, 2015). This is not presented in the LS methodology. Similarly, DT does not apply a business 
model of the developed idea compared to the LS methodology where the business model creates a 
foundation in an organisational setting for the idea. DT was developed to describe the designer process 
focusing on creating innovation in general (Kupp et al., 2017). Meanwhile, the LS methodology was 
developed based on previous methods for innovation used in software development (Mansoori, 2017).  
 

Table 1: A comparison between significant aspects of Lean start-up and Design thinking 
 

2.7 Integrating methodologies  
The integration of methodologies seeks to benefit the potential of both methodologies. Literature 
suggests that the similar stages of methodologies can be combined (Figure 5). As previously mentioned, 
the later stages of DT can be connected to LS as both involve aspects of prototyping and testing. 
Meanwhile, as LS methodology is initiated with an idea which corresponds to the third stage in DT, an 
integrated methodology involves adding the previous DT phases to initiate the process (Bohemia et al., 

Aspect Lean Start-up Design thinking  

Objective Foster Innovation Foster Innovation 
Scope High-tech innovations for start-ups General innovation 
Approach Customer-oriented User-centred 
Target group Customers; distinguish between 

users, economic buyers, decision 
makers 

Users; meant for end users, not a focus 
to distinguish stakeholders 

Uncertainty Unclear customer problem Solve wicked problems 
Quantitative Methods Strong focus to provide metrics Not a focus 
Qualitative methods Not a focus Strong focus making observations and 

user research 
Ideation Not a part of official process Part of the process to develop solutions 
Business Model Focus Not a focus 
Hypothesis testing Focus Not a focus 
Prototype  Yes Yes 
Testing Fail early to succeed sooner Pivoting is connected to the 'fail fast' 

concept. The sooner a hypothesis is 
proved wrong, the faster it can be 
updated and retested. 

Typical Methods Qualitative interview, prototyping, 
split (A/B), Business model canvas, 
Minimal viable product (MVP) 

Qualitative interview, prototyping, 
voting, brainstorming 

Repetition Outcomes of pivoting, iterating, 
escalating, giving up 

Iteration takes place for any activity 
that requires it 

Structure Cyclical Linear 
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2012). Research on the methodologies for IT projects suggests that DT can be applied as a sprint in the 
working process before entering LS working methodology (Ximenes et al., 2015). This shows that there 
are different views on whether the models should be directly combined, however, there is a pattern of 
initiating the process with stages from DT methodology. There is a difference in outline of the 
methodologies as DT is represented in a straight line while LS was developed based on the process of 
repeating a process in BML-cycles (Bohemia et al., 2012). This means that DT is based on a sequence of 
activities. Meanwhile, LS has various outcomes that indicate which activities to repeat in the BML-cycle. 
Pivoting and iterating contributes to a repeated cycle or specific activities within the BML-cycle 
(Bortolini et al., 2018). This means that the integrated model requires a combination of processes. As it 
is implied that the integrated methodology initiates with DT phases, these activities can occur in a 
straight line. However, the following integrated phases could potentially be cyclical to correspond to 
pivoting and iterating outcome.  
 
In previous literature the models have been integrated to apply the benefits of both methodologies but 
there is great emphasis on exploring the combined methods in practice as this has not been explored 
(Bohemia et al., 2012; Harms & Schwery, 2020). This shows that there is a gap to gain deeper 
understanding about the patterns of activities in practice to extend the theory of an integrated 
methodology that corresponds to the innovation process of software start-ups.  
 

 
Figure 5: Suggested integration of activities from methodologies based on previous literature 

 

2.8 Identified gaps based on literature  
As is analysed in the frame of reference, there is vast current literature that evaluates the development 
of both methodologies in theory yet demonstrates the relevance of exploring the applicability in 
practice. Software start-ups develop innovation that establish high growth in a dynamic and 
unpredictable environment (Giardino et al., 2015). The ability of DT methodology transforming 
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uncertainty of “wicked problems” into new innovations is suggested to benefit software and start-up 
development (Plattner et al., 2010; Ximenes et al., 2015). Hence, the literature suggests that there is 
further interest to investigate the presence of DT in an entrepreneurial context within software. 
Meanwhile, LS methodology was developed with the scope of opportunity exploration within the 
software industry, specifically addressing the uncertainty of start-ups. Literature encourages further 
research regarding the performance of LS model combined with DT methodology within this scope 
(Harms & Schwery, 2020). However, what can be recognised in the frame of reference is that both 
methodologies lack a single consistent definition (Bohemia et al., 2012; Liedtka, 2015). This 
demonstrates the level of maturity in research regarding both methodologies which encourage the 
understanding of applicability in practice. As the processes and sequence of stages vary in literature as 
the methodologies have developed in further research, there is an opportunity to investigate when the 
methodologies occur in practice for validation. Recent literature explores different integrations and 
relationships between the methodologies, suggesting that the methodologies can be integrated and 
formulate a new innovative methodology or that DT can be used for problem-solving before initiating 
the LS methodology (Bohemia et al., 2012; Ximenes et al., 2015). This strengthens the identified gap for 
further research on when the methodologies occur in practice. Moreover, as is implied by the 
questioning of the recent body of literature, there is an opportunity to explore the methodologies in 
practice to validate both the sequence and process to determine the performance implication of 
integrating the LS and DT methodology for software start-ups. As suggested, there is an interest in 
further developing a unique methodology for software start-up to foster innovation (Ximenes et al., 
2015), this demonstrates an unexplored gap based on previous analysed literature.  
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3 Research methodology 

This chapter presents the development of the research design including the study’s research 
methodology, approach and philosophy. Subsequently, a thorough description of the data analysis is 
provided including the coding and theme development. Finally, the chapter concludes with ethical 
considerations. This research aims to adopt a methodological approach that achieves highest possible 
methodological rigor. 

 

3.1 Research design development 
In the literature review it was presented that a single methodology defining the stages of both 
methodologies does not exist which limits the understanding of the actual activities in practice 
(Bohemia et al., 2012). It also became apparent that integration of LS and DT methodology is a relatively 
unexplored topic of research (Harms & Schwery, 2020). Further, the DT methodology has recently been 
applied in a start-up context for software innovations (Ximenes et al., 2015), which signifies that there 
is limited research which means that there is less material that relates to this study. Exploratory 
research is applicable in research topics that have scarce previous research and involves gaining in-
depth understanding of a subject to identify new ideas or patterns. Furthermore, this is beneficial when 
assessing existing concepts and potentially developing new theories (Collis & Hussey, 2014). Therefore, 
it can be concluded that exploratory qualitative research design is appropriate in this study to gain 
profound understanding to answer the research question. 
 

3.1.1 Research methodology, approach and philosophy  
Primary data collection can be collected in various ways. The method of conducting interviews is 
considered as most relevant when exploring a new territory (Collis & Hussey, 2014). This study uses a 
qualitative research for following reasons: (i) to obtain in-depth insight to identify patterns that 
correlates to the methodologies, (ii) exploring the applicability of the integrated methodology based on 
processes observed in software start-ups (Bohemia et al., 2012), (iii) to explore factors and activities in 
the start-up processes that contribute to innovative performance (Harms & Schwery, 2020). The 
environment for development of software start-ups is complex and ambiguous (Giardino et al., 2015; 
Bortolini et al., 2018). Therefore, this method is appropriate to understand how processes and activities 
in software start-ups have been optimized to adapt to the competitive circumstances. Further, the start-
up development displays an outline of activities which can ultimately be connected to the DT and LS 
methodologies. There is scarce research on the integration of the methodologies, which means that a 
qualitative method is necessary to further explore sequences of activities and patterns that can be 
connected to DT and LS methodology to utilize the beneficial aspects of both (Bohemia et al., 2012). 
 
The paradigm that concludes the framework guiding the conducting of this research is interpretivism. 
This research paradigm focuses on the exploration of a social phenomenon to gain deeper 
interpretations and understanding on the topic of research (Collis & Hussey, 2014). The reasons for 



 

 20 

choosing this philosophical framework are the following: (i) as the paradigm emphasizes the 
development of deeper understanding it is typically associated with qualitative research (Creswell, 
2014), (ii) it also emphasizes the research process of seeking patterns in a certain situation (Collis & 
Hussey, 2014) to identify the occurrence and repetition of activities from the methodologies, (iii) and it 
enables richer and interpretive insight to understand and describe the significance of activities to foster 
innovation in an uncertain and complex environment (Van Maanen, 1983).  
 
Inductive research involves using observation from empirical reality to develop a theory, and further 
forming a general conclusion based on the empirical events (Collis, & Hussey, 2014). The logic of this 
research is inductive as it seeks to study the processes and activities of software start-ups to develop an 
integrated methodology based on beneficial activities in DT and LS that fosters innovation. The study 
applies a qualitative inductive approach, as it is innovative and allows for flexible orientation to generate 
new concepts (Gioia, Corley & Hamilton, 2013) for theory building purposes. Inductive approach is also 
associated with the research paradigm (Collis, & Hussey, 2014), as the process of research involves 
making methodological assumptions of emerging patterns to develop an understanding of the 
applicability of DT and LD methodology in practice.  
 

3.2 Data collection 
The data obtained and analysed in this study consisted of primary data. Primary data is collected by the 
researchers while conducting original research to acquire empirical findings that contribute to 
answering the questions of research (Creswell, 2014). The method and process of how the data was 
collected is further presented.  
 

3.2.1 Primary data collection 
As this study is exploratory, the primary data was conducted using semi-structured interviews. The 
purpose of conducting exploratory research is to obtain in-depth understanding of the existing problem 
which is not yet clarified. A semi-structured interview is a combination between a structured and 
unstructured interview where both predetermined questions and unplanned questions are asked (Collis 
& Hussey, 2014). Therefore, in this study, semi-structured interviews were chosen which allowed for 
extension of new knowledge and better understanding of the topic about entrepreneurial methods and 
innovation for software start-ups. Moreover, 22 questions were prepared in advance to have a clear 
scope and ensure adequate information that could be linked to the research questions. The interview 
questions were developed and structured according to the different stages in the methodologies LS and 
DT. How the interview questions were developed will be explained in further detail below. Finally, it 
was important to have a structured way of collecting data to have a clear method for coding and 
analysing the set of data.  
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3.2.2 Development of interviews 
The main objective when designing the research questions was to obtain empirical results to answer the 
research questions regarding when activities from both methodologies occurred to identify patterns to 
develop an integrated methodology that addresses how it can foster innovation.  An inductive research 
approach involves an interpretation of empirical reality to develop new concepts (Gioia et al., 2013). 
The questions aimed to create a timeline of the start-up process to identify patterns of when activities 
occurred. The timeline was created by structuring questions according to the sequence of activities in 
the DT and LS methodologies. The integrated methodology based on previous literature in figure 5 was 
used to create the structure of the interview questions (Appendix 1). Multiple sections of questions were 
created based on key activities from each stage according to the methodologies. This was to confirm the 
methodologies in practice and to determine when it occurred. Specific sections were based on integrated 
stages from the methodologies (Appendix 1), which required having questions to identify and 
distinguish key activities from each methodology. The DT methodology is structured in a linear 
sequence while LS methodology is cyclical (Bohemia et al., 2012), to address this the final section of 
questions focused on the repetition of activities and processes. This created insight to how certain 
activities or processes were instrumental in innovative development.  
 
Semi-structured interviews were conducted which involved the interviewees receiving the same 
interview questions, but probes were asked during the interview to obtain deeper understanding. As an 
interpretivist paradigm explores a social phenomenon of a topic, semi-structured interviews are 
beneficial to gain interviewee perspective (Collis, & Hussey, 2014). When designing the research 
questions, it involved both open and closed questions. Open questions allow for interviewees to 
elaborate their answers while closed questions have short answers that can require “yes” or “no”. 
Probing was then used for the interviewee to validate or elaborate on a specific question (Saunders, 
Lewis & Thornhill, 2016). Each section had an open question for the interviewee to elaborate on a 
certain activity and how it was significant, followed by a closed to determine when the activity occurred 
in the start-up process. The intention of probes during the interview was to have summary questions 
for validation and to elaborate the responses in how it impacted innovative development. The final 
interview template consisted of 22 questions (Appendix 1) which were tested in advance to determine 
the timeframe and opportunities for probing.  
 
The participants were informed of the purpose of the report and received the interview questions in 
advance. However, when researching patterns in an organisation it can be debated to which extent 
information can be shared to avoid participants adapting responses to the theory of research. As 
interviewees receive information in advance it increases the risk of adapting predetermined responses 
(Collis, & Hussey, 2014). Therefore, when determining the sample of this study it was not a requirement 
that the methodologies had been used at the software start-ups. To avoid any bias, interviewees were 
not informed about the methodologies that were researched. This way the interview focused strictly on 
the processes, basing the interview structure on the methodologies but having a neutral approach to 
develop a timeline of activities.  
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3.2.3 Interviewees 
When selecting potential interview participants, the following sample criteria was used: (i), the 
interviewees was a founding member and active in the start-up process, (ii) following the companies 
offer software products or services, (iii) the company’s current size is a small-medium enterprise (SME), 
(iv), the companies were established within seven to sixteen years, (v) and the companies were founded 
in Sweden.  
 
Firstly, as the study explores the activities in the start-up process to identify patterns corresponding to 
the DT and LS methodologies, it is of relevance to interview participants that have been active in the 
start-up process. As the methodologies include the formulation and development of ideas and problem 
solving (Ximenes et al., 2015), it is of relevance to interview founding members that can provide insight 
to the initial process. Secondly, as the LS methodology was developed based on the uncertain 
environment of software start-ups (Ximenes et al., 2015) and DT methodology has been suggested to be 
explored in the software industry (Plattner et al., 2010), it is of relevance to interview companies within 
this industry. Thirdly, SMEs are defined by Commission Recommendation (2003/361/EC) according 
to number of employees and revenue. Revenue and employment are internal measures that display how 
a new venture has evolved over time, signifying growth and performance (Murphy, Trailer & Hill, 1996; 
Gilbert, McDougall, & Audretsch, 2006). Growth signifies the extent to which customers appreciate 
offered services of products (Robinson, 1999). To answer the questions of research, it is necessary to 
research companies that have established growth to explore patterns in start-ups with successful 
innovation. As both methodologies can repeat activities or pivot (Bortolini et al., 2018), it is therefore 
of significance to research these processes and activities over time to establish an integrated 
methodology with this in mind. Further, on average it takes seven to ten years for a start-up to become 
successful (Barringer, & Ireland, 2019). Therefore, this was used to set a minimum guideline to examine 
software start-ups that have established successful innovation. As the study seeks to integrate the 
methodologies to foster innovation it is of importance to be able to analyse processes and activities that 
have happened over time to determine the occurrence and significance of activities to identify patterns. 
Therefore, an extensive time frame is required to gain insight in the development of the software start-
up. However, as software start-ups have a complex and competitive environment (Ximenes et al., 2015), 
there is an emphasis on interviewing companies with more recent establishments given it is an evolving 
industry. With this in mind, the companies in this study were established within 7-16 years. Finally, by 
narrowing the sample to a specific location it limits the non-probability sample (Collis & Hussey, 2014). 
Therefore, these guidelines created a specific sample group with a managerial number of participants 
for the study.  
 
As founders have a key role in developing the software start-up it is considered to be a high position, 
which means that the interviewees belong to a “hard-to-reach” group. Therefore, purposive sampling 
was used. This is a non-probability sampling method that collects a sample based on researcher 
judgement guided by the purpose of the study (Chamberlain & Hodgetts, 2018). When developing the 
sample criteria for participants a list of suitable interviewees was established. Each interviewee had to 
fulfil all requirements previously listed. A total of six interviews were conducted (Table 2). The 
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distinguished process for collecting data using interpretivism is that small samples are examined (Collis 
& Hussey, 2014). Therefore, the focus of the interviews is to get a deeper understanding of the research 
topic, rather than increasing the amount of data.  
 

3.2.4 Interview process 
In regard to the contact process, founders and senior managers were contacted via email and LinkedIn 
in the beginning of March 2021 where the purpose of the research topic was briefly explained and details 
about the interview process were provided regarding time, place and conditions for participating. For 
the founders and senior managers expressing interest to take part in the interview, emails were followed 
up with further details regarding the interview process, interview questions (Appendix 2), and a GDPR 
consent form (Appendix 3). All interviews were scheduled and conducted in March 2021. Due to Covid-
19, all interviews were held online via Zoom. In total, six interviews with founders from diverse software 
companies were conducted. The interview questions were shared in advance to provide participants 
with transparency and sufficient time to prepare elaborate answers. As all participants were native 
Swedish speakers the interviews were conducted in Swedish to not lack any valuable data due to 
language barriers. Each interview lasted for 45-65 minutes. Participants were aware that information 
provided during the interview would be anonymous. Thus, all participants agreed that the interviews 
were audio recorded, which was done using Zoom and two phones. The reason for using three different 
units when recording the interview was to ensure that no data would be lost. During each interview, all 
parties had their camera on to create a more interactive environment and to not lack any non-verbal 
communication.  
 
Each interview started with a short introduction including a brief presentation about the interviewers 
and an explanation regarding the interview’s purpose. To obtain as consistent data as possible, it was 
important that participants accurately understood the purpose before starting the interview. 
Subsequently, the interviewee had the opportunity to clarify any concerns before starting the interview, 
creating a level of comfort. Providing an open atmosphere was significant in order for participants to 
feel comfortable sharing personal experiences and knowledge to generate valuable findings to the study. 
The roles of the interviewers were established in advance. Both interviewers participated during each 
interview, where one person asked the predetermined interview questions, and one person asked probes 
connected to the topic. Each interview ended with a summary of the interview making sure that no 
important information was misunderstood. Each participant had the opportunity to add any 
information that could be useful for this study before ending the interview.     
 

3.2.5 Methodological limitations of thesis 
A sample population that is socially stigmatized and considered as the elite can be referred to as “hard-
to-reach” informants (Saunders, Lewis & Thornhill, 2009). As founders have high positions within the 
firm it can be considered as an elite, classifying the sample participants as “hard-to-reach”. This can be 
seen as a limitation as it increases the difficulty to access key informants.  Therefore, it limits the number 
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of respondents within the given time frame compared to populations that do not fall under this 
definition. Therefore, both the accessibility and availability are limited when choosing key informants 
as sample size in a qualitative study.  
 
Secondly, the interviews were conducted in Swedish to not limit any information due to language 
barrier. The results were translated which can be connected to researcher bias as there is an interpretive 
element when translating the material (Creswell, 2014).  
 
Finally, due to covid-19, all interviews were held online via Zoom. The dynamic between the 
interviewers and the interviewee might have been affected as face-to-face interviews were not an option. 
Generally, the interaction between all parties is eased by conversation before starting the interview (Lo 
Iacono, Symonds & Brown, 2016). Moreover, there is a risk of lacking non-verbal communication when 
conducting interviews online. To reduce this risk, participants were asked to have their camera on 
during the interview enabling the interviewers to interpret non-verbal communication.  
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3.3 Data analysis 
As the research is conducted under an interpretivist paradigm, the focus is to achieve richness of rather 
than amount. In an interpretivist paradigm, using qualitative method can be connected to researcher 
bias (Collis & Hussey, 2014). Therefore, there are aspects that need to be considered when analysing 
the data. As social reality is deemed subjective, the interpretations are shaped by own perception of the 
findings. The subjective nature is acknowledged as the analysing of collected data was conducted in a 
structured manner to concretely compare and contrast findings to improve credibility.  
 

3.3.1 Thematic analysis  
Thematic analysis is a method used to find common patterns that exist within the data which are 
conducted. The purpose of the method is to analyse the data in different stages where themes are 
identified. For this study, there was emphasis on establishing a predetermined method for defining 
similar patterns or themes to remain consistent. Themes were determined based on the prevalence and 
whether the data matched the research questions.  There are both advantages and disadvantages when 
using thematic analysis. An advantage is that the method provides flexibility and is useful when 
highlighting key features of a large amount of data (Braun & Clark, 2006; Frith & Gleeson, 2004). As 
this research is exploratory, it is useful to gather in-depth understanding of the chosen topic to achieve 
richness. Thus, a thematic method is appropriate as data must be assorted in a good way. Moreover, 
thematic analysis is useful when identifying similarities and differences of the obtained data (Braun & 
Clark, 2006). As this research follows an interpretivism paradigm, the thematic method is applicable to 
find patterns and themes. While flexibility is presented as an advantage, it can also be a challenge as it 
can complicate the process of analysing data. Thus, it can be difficult to develop specific guidelines 
allowing for in-depth analysis (Braun & Clark, 2006). There are different levels at which themes are 
identified such as semantic or latent level (Boyatzis, 1998). At a semantic level, themes are defined 
explicitly within the data set. With a latent approach, themes are identified based on assumptions and 
thus, goes beyond the semantic content (Braun & Clark, 2006). For this report, a semantic approach 
was mainly used to code specific patterns that could be linked to the DT and LS methodologies, however 
a latent approach was used to some extent allowing for interpretations of how the methodologies can 
be integrated.   
 

3.3.2 Coding and theme development 
The data were transcribed using a dictating tool in Word. Subsequently, all data was reviewed multiple 
times using both recorded material with image and the voice memo, to ensure that no data was missed. 
The data was coded manually, following the suggested approach of highlighting material to indicate 
patterns and using notes to distinguish segments of data (Braun & Clark, 2006). As an exploratory 
qualitative research is being conducted, the entire data set was coded to utilize and gain in-depth 
knowledge of the empirical findings. All data considered to have a connection or be of meaning to the 
phenomenon of study was coded (Boyatzis, 1998). The structure of coding was mainly data-driven, 
meaning that the themes depend on the collected data as the objective of the inductive approach is to 
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encourage new emerging patterns to make new discoveries (Braun & Clark, 2006). However, to not 
disregard theoretical or epistemological commitments the coding is connected to the research question. 
The purpose of coding with a data-driven structure is to decrease the level of subjective interpretations 
connected to the DT and LS methodologies.  
 

3.3.3 Primary codes 

Coding is used to group data that share various characteristics. A code is a word or short phrase that is 
used to describe a section of language or visual. The amount of data in each code can vary between a 
single word to a paragraph of text (Collis & Hussey, 2014). When reviewing the transcripts and 
reviewing the recordings, initial codes were collected based on sections of text consisting of 1-3 
sentences to not lose any surrounding context. The sections of interview extracts were pasted in excel 
and given a code ID to group the data according to code and interview. The initial code ID was given a 
number representing the interviewee followed by a number representing the code to be able to trace the 
interview extracts. 349 individual codes were collected, and to ensure that the data analysed was 
distributed accurately across the data set, the percentage of collected code for each interview was 
compared to the share of collected transcription (Table 2). To code for patterns, it involves that there 
are consistent occurrences of data that appear more than twice (Saldaña, 2015). By structuring the 
initial code ID in excel, it was ensured that codes had emerged across at least two interviews to develop 
patterns and generalise the data.  

Codifying was used to rearrange and group the codes into a systematic order (Saldaña, 2015). The 19 
initial codes were organised into 19 primary codes according to sequence and grouped to codes that are 
mutually exclusive. To determine the sequence of activities and when methodologies occur, the primary 
codes were structured according to the order of events which was determined by extensively reviewing 
the transcriptions. As the interview was structured to create a timeline of the venture process (Appendix 
1), this was reflected in creating the primary codes. The primary codes were given code ID to structure 
the data horizontally 1 through 7 to structure according to sequence and vertically a through c to group 
mutually exclusive codes (Table 3). Developing 15-20 categories is recommended for a qualitative study 
(Litchman, 2013), the 19 primary codes were categorized using numbers and described by using 
wordings that matched the interview extracts. Data-driven coding structure was used to identify 
patterns based on the collected data to make new discoveries (Braun & Clark, 2006). Therefore, primary 
codes were used to structure and group the interview extracts based on transcription and recording 
material to then be compared to literature and develop secondary codes.  
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Table 2: An overview of interviews, amount of data collected, and number of codes analysed to 
provide transparency of the data 

3.3.4 Secondary codes 
Recoding can occur when reviewing the data set during the second time (Saldaña, 2015). When 
developing second-order codes, the data set, initial codes and previous literature were reviewed. All 
literature that covered LS was in grey, while all literature that covered DT was in white. Illustrated in 
Table 3, Initial codes that overlapped were combined and re-coded which developed into second-order 
codes (Evansluong, 2016; Evansluong, Pasillas & Nguyen Bergström, 2019). The process of re-coding 
initial codes into second-order codes generated a more general and abstract level (Saldaña, 2015). In 
regard to the previous literature, both theoretical frameworks, LS and DT, were reviewed to incorporate 
and find patterns to develop second-order codes. For instance, the initial codes (2a1) and (2a2) were re-
coded to the second-order code (2a). When reviewing previous literature and initial codes repeated 
times, it could be seen that they overlapped. The initial code (2a1) hints processes for developing a 
business idea, while the initial code (2a2) hints tools and activities for developing the business idea. 
Based on previous literature, it is suggested that ideating is a comprehensive phase that involve creative 
suggestions to the product using various techniques (Ximenes, Alves & Araújo, 2015). Therefore, the 
second-order code (2a) was developed by comparing and contrasting with literature.  

Interviewee 
number Interview code 

Audio 
recording 

time 

Number of 
transcribed 

pages 
Words 

transcribed  
Codes 

collected 

Words 
transcribed 

(%) 

Codes 
collected 

(%) 

1 Founder 1 (F.1) 53.57 13 7638 69 19,03% 19,77% 

2 Founder 2 (F.2) 55.16 11 6527 65 16,26% 18,62% 

3 Founder 3 (F.3) 1.01.36 14 7471 69 18,61% 19,77% 

4 Founder 4 (F.4) 53.06 10 6333 53 15,78% 15,19% 

5 Founder 5 (F.5) 45.34 8 4833 49 12,04% 14,04% 

6 Founder 6 (F.6) 45.56 15 7336 44 18,28% 12,61% 

Total     71 40138 349 100,00% 100% 
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Table 3: An overview of first order codes that compare and contrast with previous literature and 

second order codes (Evansluong, 2016; Evansluong et al., 2019) 

  First order codes   Literature     Second order codes 

            

1a1 Revieweing environmental trends for 
creating software start-up   

The initial stage of inspiration involves searching and 
drawing inspiration from previous instances (Dunne 
& Martin, 2006) 

  1a Continuously gaining industry 
knowledge 

1b1 Gathering inspiration to guide the 
development of the business idea   

The first stage of inspiration involves searching for 
solutions to social problems or potential opportunities. 
(Chou, 2018) 

  1b Strategic search for a business idea 

2a1 Process for delevoping business idea   Ideating is a comprehensive phase that involves 
creative suggestions to the product using 
brainstorming techniques. (Ximenes, Alves, & 
Araújo, 2015) 

  
2a Creative process to develop a 

business idea 
2a2 Tools or activity for developing the 

business idea     

2b1 Motivation and driver for initially 
developing the idea   

Successful innovation is described by three criteria as 
an idea is required to be desirable, viable, and 
feasible. (Bohemia et al., 2012).  

  2b Motivating factors for choosing to 
develop the idea 

3a1 Defining the working process   Problem definition involves creating a clear scope of 
the product or project to provide a specific goal and 
working process. (Ximenes, Alves, & Araújo, 2015) 

  
3a 

Determine a scope that shapes the 
business model and working 
process 3a2 Choice of business model for work 

process and price level     

3b1 The outcome of having a looser 
definition of the business goals   

The business model is a tool providing entrepreneurs 
with an overview of the business idea which is based 
on explicit or implicit assumptions. Furthering, the 
assumptions formulate the hypothesis that is validated 
in the following BML process. (Leatherbee & Katila, 
2020) 

  

3b The level of flexibility and 
specificfication of initial goals  

3b2 The clarity and definition of the 
initial business idea     

4a1 Speed of development process when 
creating the initial product/service   

Prototyping involves creating a simpler version of the 
final product in order to test a tangible idea. 
(Ximenes, Alves, & Araújo, 2015) 

  4a Creating the initial version quickly 
to receive response from users 

4b1 The state of completion of the initial 
product/service   

An MVP is a version of a product with minimum 
features, reducing unnecessary costs and resources. 
(Mansoori, 2017) 

  4b The level of viable functions and 
features in the initial version 

5a1 Testing the final product on users    

By creating a tangible product, it is easier to review 
and receive feedback. Testing involves the 
observation of product interaction. This tests the 
starting hypothesis, and the conclusion of the result 
enables the possibilities for tweaking or 
improvements. (Ximenes, Alves, & Araújo, 2015) 

  5a 
Testing the interaction between 
product and user to receive 
feedback 

5b1 Using and collecting feedback for 
the development of the product    

The experiment is tested by users who can then 
provide feedback for product modification. 
Invalidated results are replaced with new variables 
which are tested (Mansoori, 2017). Examples of 
different experiments include minimum viable 
product (MVP), prototypes and a/b tests, qualitative 
interview and more (Blank & Dorf, 2012) 

  5b 
Reviewing user feedback in order to 
collect conclusions for 
modifications  

6a1 The impact on the working process 
based on customer feedback    The process is also believed to be repeated if projects 

require new ideas, directions or improvement (Chou, 
2018) 

  6a Implications of specific product and 
process modifications based on 
feedback 

6a2 The drivers impacting the 
development of the product        

6b1 
The impact on price level and 
business model based on research 
feedback  

  
Pivoting is the action of changing one or more 
variables in the business model canvas. (Leatherbee & 
Katila, 2020) 

  6b Adjusting the business model based 
on conclusions from feedback 

7a1 Iterating loop of developing product   

Iteration takes two routes in the LS process. Either it 
re-enters the start of the BML cycle, where the 
assumptions and the hypothesis are reformulated and 
tested, or it enters the last step in the LS process 
which referred to as validated learning. This depends 
on the feedback obtained from customers, which 
determines the extent to which the product requires 
adjustments. (Bortolini et al., 2018).  

  

7a The iterating cycle of developing 
the product idea  

7a2 Iterating loop of developing the 
business idea   

It is suggested that the process is likely repeated in 
order to refine the idea (Chou, 2018). The DT process 
with developed activities suggests that the process is 
repeated for product improvement. (Ximenes, Alves, 
& Araújo, 2015). 

  

7b1 Choices of outcome based on 
received feedback   

The final step in the BML cycle is referred to as 
validated learning which is the process of rejecting or 
confirming the hypothesis (Leatherbee & Katila, 
2020).  

  7b The choice of how to proceed based 
on the received feedback  
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3.3.5 Theoretical themes 

Finally, the second order codes developed to themes to further streamline the process and achieve 
higher abstract (Saldaña, 2015). This stage involved grouping the mutually exclusive secondary codes 
into distinct themes that enable the reader a clearly distinguish between themes. It is suggested that the 
data should be scrutinized at least twice until the final themes are developed (Nowell, Norris, White & 
Moules, 2017), which was done to have sufficient time to develop credible findings. To develop themes 
the transcripts were compared to literature to identify patterns. The literature was used to distinguish 
the themes, contrasting differences and similarities in the methodologies to identify patterns regarding 
how the methodologies can be integrated. Then the secondary codes were reviewed with the literature 
to integrate secondary codes that overlap, to create a clear difference between the developed themes 
(Evansluong, 2016; Evansluong et al., 2019), which is illustrated in Table 4. 

For example, the second-order codes (1a) and (1b) hints that founders from software start-ups 
continuously gain industry knowledge and strategically researching business ideas. Literature suggests 
that the initial stage of DT focuses on researching and gaining customer knowledge and awareness to 
develop a perception of the product (Lindberg et al., 2010). Comparing the second-order codes (1a) and 
(1b) with literature, it can be concluded that founders actively make an effort to gain industry knowledge 
and collect relevant data to develop the business idea. Therefore, the theoretical theme (1) was defined 
as “Research and emphasize industry awareness”. Table 4 summarises all themes. 

All the data was logged and analysed in Swedish to avoid any subjectivity of translation or losing context 
(Collis & Hussey, 2014). The stages of re-coding were documented to distinguish the number of extracts 
included in each theme (Appendix 2). The purpose was to ensure that the distribution of codes for each 
theme was distributed fairly, to be able to generalize the findings. It is recommended to have five to 
seven themes in a qualitative study (Saldaña, 2015), seven themes were developed in this study.  
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Table 4: An overview of second order codes that compare and contrast with precious literature 
which developed to themes (Evansluong, 2016; Evansluong et al., 2019) 

  

  Second order codes      Literature     Themes 

1a Continuously gaining industry 
knowledge 

  

Initial stage of empathizing is believed important for 
efficiency. The stage focuses on research and gaining 
competitive and customer knowledge and awareness to 
develop a perception of the product. (Lindberg et al., 
2010) 

  
1 

Researching and 
emphasizing industry 
awareness  

1b Strategic search for a business 
idea   

  

2a 
Creative process to develop a 
business idea 

  

In the ideation stage DT uses ideation techniques to 
develop ideas such as brainstorming (Lindberg et al., 
2010; Ximenes et al., 2015) 

  

2 
Developing a desirable, 
viable, and feasible idea  

2b Motivating factors for choosing 
to develop the idea 

  

New technological innovation and economic aspect is 
prioritised with less focus on user’s view. As the 
innovation is not developed to resolve any specific 
problem for the user, it is usually not successful 
(Bohemia et al., 2012).  

  

3a 
Determine a scope that shapes 
the business model and 
working process 

  

The business model is a tool providing entrepreneurs 
with an overview of the business idea which is based 
on explicit or implicit assumptions (Leatherbee & 
Katila, 2020). 

  

3 
Defining the scope for 
product/service 
development  

3b The level of flexibility and 
specification of initial goals  

  

For LS the initial idea is defined as a hypothesis but can 
change considerably during the project as validity of 
the hypothesis is tested (Bohemia et al., 2012) 

  

4a 
Creating the initial version 
quickly to receive response 
from users   

The development process leverages user feedback at 
early stages in order to not waste resources on a product 
that have no demand (Bohemia et al., 2012). 

  

4 Building and developing 
the product/service  

4b 
The level of viable functions 
and features in the initial 
version 

  

The first step in the BML process is referred to as 
“Build” which is to create a product to verify the initial 
hypothesis which is similar to “Prototype” in the DT 
methodology that focuses on creating a tangible 
product to be tested by users. (Bohemia et al., 2012) 

  

5a 
Testing the interaction between 
product and user to receive 
feedback 

  

Testing involves the observation of product interaction 
(Ximenes et al., 2015). The experiment is tested by 
users who can then provide feedback for product 
modification. (Mansoori, 2017)     

  

5 
Testing product 
interaction and measure 
collected feedback   

5b 
Reviewing user feedback in 
order to collect conclusions for 
modifications  

  

The second step in LS “Measure” can be related to 
“Test” in DT as both methodologies focuses on product 
interaction and gaining user feedback for possible 
modifications. (Bohemia et al., 2012) 

  

6a 
Implications of specific product 
and process modifications 
based on feedback   

Both concepts benefit from user feedback which allows 
for product modification. (Maedche et al., 2012)  

  

6 
Learning from feedback 
that implicate required 
modifications  

6b 
Adjusting the business model 
based on conclusions from 
feedback   

The final step in the BML cycle is referred to as 
validated learning which is the process of rejecting or 
confirming the hypothesis. (Leatherbee & Katila, 2020)  

  

7a The iterating cycle of 
developing the product idea  

  

The DT process with developed activities suggests that 
the process is repeated for product improvement 
(Ximenes et al., 2015).  

  

7 Iterating outcomes based 
on learnings 

7b 
The choice of how to proceed 
based on the received feedback  

  

Iteration takes two routes in the LS process. Either it re-
enters the start of the BML cycle, where the 
assumptions and the hypothesis are reformulated and 
tested, or it enters the last step in the LS process which 
referred to as validated learning. This depends on the 
feedback obtained from customers, which determines 
the extent to which the product requires adjustments 
(Bortolini et al., 2018).  
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3.4 Ethical considerations  
Research ethics involves a general code of conduct based on moral values when conducting research. 
This includes the process of which data is collected and how both results and findings are presented 
(Collis & Hussey, 2014). The participants that take part in interviews were informed of the purpose of 
the research and can voluntarily decide to participate. This was to ensure that the collected material is 
neutral and avoid any biased results. By providing transparency of purpose, interview questions, 
interview process, and material processing the interviewee could have a clear idea of expectations of 
participating. Participants signed GDPR consent forms that also allowed participants to withdraw from 
the study at any time (Appendix 3). Consent was acquired to store any personal information in terms of 
name, number, or mail, which was kept confidential from any third party. During the process of data 
collection and analysis, a conscious effort was made to anonymize any interviewee information and 
minimize the amount of recorded interview. During the research process measures were taken to 
protect integrity of participants in terms of data storage and deletion of data once the thesis was 
complete. 
 

3.4.1 Credibility  
When conducting research using an interpretivist paradigm, it limits the ability to generalize data as 
there is a smaller sample collected in qualitative research (Collis & Hussey, 2014). Interpretivist findings 
have the tendency to produce validity with less reliability as it aims to gain deeper understanding 
instead of providing a wider source of data (Creswell, 2014). To avoid research bias, the interview 
questions were carefully formulated according to each step that occur in the two methodologies 
including detailed questions. Additionally, the collected data was coded in detail to reduce confirmation 
bias.  
 

3.4.2 Transferability  
Transferability is the extent to which results can be transferred to other people, groups or contexts. 
Determining the transferability relies on sampling criteria and the presentation of the collected data. If 
this study were to be replicated in a different context, the findings must be applicable to this report. In 
general, qualitative studies use small sampling sizes causing sensible transferability (Lincoln & Guba, 
1985). To demonstrate transferability in this research study, specific criteria for selecting the sample 
were established and explained in detail. Thus, future researchers can assess the extent to which this 
report is transferable into another context.   
 

3.4.3 Dependability  
Dependability is a measure of reliability, traceability and consistency of a research study. To achieve 
dependability, the research must be logical and clearly documented (Tobin & Begley, 2004) to the 
degree which readers are able to understand the process of the research (Nowell et al., 2017). To 
demonstrate dependability in this research, the level of transparency for collecting literature and 
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qualitative data is emphasized to clarify how and why decisions were made.  
 

3.4.4 Confirmability  
Confirmability measures the extent to which the findings of the study could be confirmed by other 
researchers. The interpretation of the findings and conclusions must be clearly derived from the data 
set. A research study establishes confirmability when a study’s credibility, transferability and 
dependability are clearly demonstrated (Nowell et al., 2017). To ensure confirmability in this research 
report, motivations for theoretical and analytical choices are clearly stated and illustrated in tables. 
Moreover, the choice of methodology should be easily examined and understood. Finally, important 
efforts were taken to limit subjectivity in this research report. Both codes and themes were objectively 
created, therefore, this study provided an objective and reliable data analysis. 
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4 Empirical findings 
 
This chapter presents the findings which were obtained from qualitative interviews. Firstly, (4.1) the 
structure of data and findings are presented to clarify the outline of the empirical findings. Following, 
the empirical findings are presented according to the developed themes in the data analysis, to 
logically present the data set. 

 

4.1 Structure of data 
This research aims to explore the occurrence of DT and LS methodology in software start-ups to identify 
patterns that contribute to developing an integrated methodology. The findings are presented according 
to the developing themes in the data analysis. The logic of the presented findings is based on seven 
themes that were developed from primary and secondary codes (Figure 6). The findings are presented 
and compared to the occurrence in literature to clearly demonstrate patterns. The purpose of presenting 
the findings according to the developed themes is to demonstrate the sequence of when activities occur. 
By reviewing the findings connected to primary and secondary codes it gives deeper insight on the 
activities in practice to compare and contrast with the methodologies, which creates an indication of 
how the methodologies can be integrated.   

 
Figure 6: Data structure of the venture process of software start-ups to develop innovation 
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4.1.1 Research and emphasize industry awareness 
The findings suggest that the process was initiated by the collection of research, which is specified by 
(1a) continuously gaining industry knowledge and (1b) strategic search for a business idea. The aspect 
of research is suggested to occur initially to gain insight in industry knowledge and current trends aligns 
with literature regarding DT, claiming that the first stage of DT gaining industry and customer 
knowledge is beneficial for efficiency (Chou, 2018).  

 
(1a) Continuously gaining industry knowledge 

 
The research process is derived from founders (1a1) reviewing environmental trends for creating 
software start-up. Initially founders displayed to have a profound knowledge and overall insight on 
trends before developing an idea. Suggesting that this is a part of the process that contributes to industry 
insight. This is reflected by the founders stating: 
 

“So, I had overall experience in terms of industry habit and trend reviewing.” (F.3) 
“You have knowledge about the industry and where it is heading […].” (F.6) 

 
This does not necessarily give any practical implications that suggest an active initiative to collecting 
research. As founders have experience and work within the industry there might not be a conscious 
effort to collect research. As is suggested by founders, the collection of knowledge happens continuously 
to create trend awareness:   
 

“We were active bloggers, reading a lot of blogs out there, giving support as many different 
things happened. So, we had a good idea of what was happening on the internet.” (F.2) 
“I read summaries and articles which keeps me up to date with what is happening at all 
times.” (F.5) 

 
However, there is an emphasis on the importance of gaining industry insight before further developing 
the idea by founders. It indicates that depending on previous experience a level of insight is necessary.  
 

“There is a dangerous aspect with saying ‘I have no insight whatsoever, but I have a great 
idea and now I will see it through for the first time ever’.” (F.1) 

 
(1b) Strategic search for a business idea  

 
The stage of research was also found to involve some activity of (1b1) gathering inspiration to guide the 
development of the business idea. This reflects a conscious effort to collect information helping shape 
the product idea. There is an emphasis on creating awareness of competitors and drawing inspiration 
that is beneficial for idea development.  
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“Now there are clear competitors, so it is possible to compare pricing and for creating a 
competitive product.” (F.2) 
“View how other products worked and maybe be inspired and come up with our own angle 
[…].” (F.3) 

 
There was less emphasis on customers in the initial search. In hindsight founders acknowledged that 
having wider competencies involved or directly approaching customers could be beneficial at an earlier 
stage. This shows that the founder’s reflection on the initial process encourages gathering information 
regarding the customer and market.   
 

“Nothing in particular about market size or customer segment. That’s the thing, a huge 
learning when creating a business is to have a diverse competence.” (F.2) 
“Today, I would approach customers or potential buyers, to gather their opinion on ideas and 
pricing.” (F.1) 

 

4.1.2 Developing a desirable, viable, and feasible idea 
The next stage was found to involve the initial development of the idea to move forward in the process 
based on gathered research or experience. Findings demonstrate the (2a) creative process to develop 
the idea and (2a) motivating factors for choosing to develop the idea. This creative process involves the 
actions for developing suggestions for a product, which is connected to the third stage in the developed 
DT (Ximenes et al., 2015; Chou, 2018). However, the initial version of DT had the similar sequence of 
ideation phase after gathering inspiration (Brown, 2008). The motivation for the idea is presented 
which reflects the suggestion for successful innovative ideas being desirable, viable and feasible 
according to literature regarding DT (Bohemia et al., 2012).  
 

(2a) Creative process to develop a business idea 
 
The code is based on two primary codes (2a1) process for developing business idea and (2a2) tools or 
activity for developing the business idea which presents the creative process of idea development.  
 
To understand the (2a1) process for developing business idea the founders provided varied insight on 
the starting point for developing the idea. Initially there is a suggested starting point argued by the 
founder: “You have to start from the assumption ‘what is the least possible product you can sell ‘, that 
creates a starting point.” (F.4) 
 
To answer regarding the idea development process, the founders claimed that there was a great variety, 
supporting the fact that there is a creative process involved to develop from the starting point. 
 

“It was a wide variety. All kinds of ideas, some were really really bad ideas. The idea of this 
was to aim high and low.” (F.2) 
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However, this can be connected to the previous code (1a) continuously gaining industry knowledge, as 
the previous inspiration from experience and knowledge creates an efficiency in the idea development 
process. If the idea is derived from own experience and observations, the process was found to be less 
formal and have a clearer scope. Which was reflected on by founders:  
 

“The strongest idea is often when you ‘scratch your own itch’, as you say in entrepreneurial 
terms.” (F.1) 

 
The following code is connected to the process but focuses on (2a2) tools or activity for developing the 
business idea. Founders claimed to have used brainstorming and voting to further develop the idea. 
 

” Then there was a small formal process of presenting ideas, to then vote, and for the winning 
idea all of us had to commit and develop.” (F.2) 
“Brainstorming and some parts within scrum was used in this process.” (F.3) 

 
This further strengthens the presence of DT in the second stage and aligns with the literature regarding 
techniques for idea development (Ximenes et al., 2015). 
 

(2b) Motivating factors for choosing to develop the idea 
 
There was a pattern in the core motivations when reviewing (2b1) motivation and driver for initially 
developing the idea. Connected to the code (2a) creative process to develop a business idea, the process 
is less extensive depending on the motivation and driver. Founders that find an unfair advantage 
through their own experience can easier define early on how to create value to customers.  
 

“I think today I would focus on finding an unfair advantage, something that I have picked up 
from previous experiences, but no one has put time or effort into. I have seen that there is a 
need among customers that probably someone should address”. (F.1) 
 

“At the last company I worked […], it was chaos, which was where the idea came from. So, it 
was mainly to solve a problem, for everybody working to save time, which is the most 
valuable resource.” (F.4) 

 
There was an emphasis on developing an idea that creates value. It was argued by founders that it is 
significant to prioritise this in the process. However, identifying an opportunity to create value might 
be the driver, but addressing the specific customer needs can occur later in the process when there is 
more direct product interaction with customers.   
 

“So, the development I don’t find to be the problem. The problem is rather to find the idea 
that creates value. That’s where most time should be spent.” (F.5)  
 



 

 37 

“The need was there also, but we were driven by the opportunity and then the customer needs 
have been addressed over time.” (F.2) 

 
A core element of motivating the idea was to solve a perceived problem. Founders solved problems 
desired by customers. Indicating a driver to fulfil a desired value for customers. However, a balance of 
factors is reflected in the motivation for developing the idea. It needs to be desired by customers and 
create value while being viable and possible to develop. This indicates that the aspects of desirable, 
viable and feasible were considered when developing the product idea.  
 

“But it was partially to solve a problem.” (F.5) 
“If it is an important need, if it is easy to build overall, if it is fun to develop, if it is a boring 
product, there were many factors […].” (F.2) 
 

“It is more fun to solve a fun problem. At the same time, there must be a foundation of ‘this 
could potentially be something’.” (F.6) 
 

“Because building a product is very time consuming, it is impossible to satisfy everyone.” (F.4) 
 
This reflects that there is an initial idea of value creating for customers. However, as the customer needs 
might be addressed over time there is not a clear problem definition.  

 

4.1.3 Defining the scope for product/service development 
The findings suggest that once there was an initial idea, further development of ideas was achieved to 
(3a) determine a scope that shapes the business model and working process and a (3b) level of flexibility 
and specification of initial goals. As is supported by literature on LS the business model is used as a tool 
to gain an overview by implicit or explicit assumptions (Leatherbee & Katila, 2020). Similarly, to DT it 
is suggested that definition involves gaining more clarity and scope of the process (Ximenes, Alves & 
Araújo, 2015). In contrast to the business model that is specified in LS, the overall aspect of further 
gaining clarity of the scope of the product idea is similar in LS and DT. The findings indicate that further 
scope and processes occur after an idea is developed, which contradicts the structure of DT’s second 
stage of definition and third stage of ideation (Chou, 2018).  
 

(3a) Determine a scope that shapes the business model and working process 
 
The code combines the primary codes (3a1) Defining the working process and (3a2) Choice of business 
model for work process and price level.  
 
In regard to (3a1) defining the working process, findings indicate that there is a predetermined 
understanding of the development process. The working process in terms of time and specifications for 
the initial product was clarified.  

 
“[…] and we should commit a certain time to build, launch and evaluate the idea.” (F.1) 
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“Regarding the actual product it was quite clear what we were going to do, I would say, and 
which functions were meant to be included.” (F.3)  

 
However, this working process is not defined over long periods of time as findings suggest that iterative 
and agile working processes are used. There is continuous planning involved as founders emphasize the 
danger of making extensive plans without any validation.  
 

“There are many failed IT projects that do it that way. You think big in the beginning, don’t 
validate and then you just build something. Validation is something you should have early 
on.” (F.2) 
“So, we had an agile way of working which was also used when developing the product […].” 
(F.3) 
“You make plans all the time. You have a go-to-market plan, product strategy, and make all 
kinds of plans all the time. That part is constant.” (F.4) 

 
This indicates that the definition of the working process is repetitive. The scope of the process 
continuously adjusts depending on early validation. A founder reflected on the clarity in working 
processes: 

 
“I think we were rather new to this, but if you could do it again then you could remove 50% of 
the time you had wasted on things.” (F.6)  

 
This shows that there is an aspect to planning that can improve efficiency, but the working process is 
determined based on a short-term basis. 
 
Founders reflect on the (3a2) choice of business model for work process and price level as a way of 
confirming economic viability. Findings show that the business model involves a pricing model of how 
to create business from the initial idea. This was determined for the initial idea, which clarifies the scope 
of the product as it is adjusted based on models such as freemium, donation, or subscription model. 
 

“Then we started using the popular freemium model to charge customers. Which is the idea of 
gaining as many users as possible using the free version to convert a smaller share of 
customers to paying customers. So that is a business model.” (F.1) 
“It changes also, from the beginning we had a donation model meaning ‘pay what you want’. 
Then we quickly switched to a subscription model, because that is how you develop software 
companies today.” (F.6) 
“Then I would say that we had a good idea of the concept, this is the way we gain paying 
customers, in that way the business model was set.” (F.3) 

 
However, the business model is not as extensive as might be suggested in literature, according to 
founders, because it is meant to evolve over time as the product evolves. It is suggested to not commit 
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to the business model as changes in the product can require adjustments in price levels or overall pricing 
model.  
 

“Literature is often 10 or 20 years behind. No one asks for a detailed business plan or anything 
like that.” (F.4) 
“I think overall it could be dangerous to make decisions early on and not adjust. Being 100% 
determined on your business model early on can be tricky.” (F.2) 
“There are a lot of incubators […] like business model canvas, nothing like that. […] Charging 
for a subscription for our product, that was the first real business model. So that has not 
changed, but rather what is included in terms of product and pricing steps and so on.” (F.6) 

 
(3b) The level of flexibility and specification of initial goals 

 
The findings from primary codes, (3b1) the outcome of having a looser definition of the business goals 
and (3b2) the clarity and definition of the initial business idea are presented.  
 
The indication of (3b1) the outcome of having a looser definition of the business goals show that having 
unclear definition of goals and scope can lead to conflict, as a founder reflected: 

 
“I think some were primarily interested in building products which led to a lot of positive 
things, but also a few conflicts later on as there were some that did not find business as 
interesting.” (F.6) 

 
The findings regarding (3b2) the clarity and definition of the initial business idea shows that the 
foundation of the core idea has been intact. The initial idea developed in the previous stage of developing 
a desirable, viable, and feasible idea has been consistent over time. There is a sense of clarity in scope 
as the idea is deemed important, tech is rather a way of executing the idea.  
 

“The actual core idea […] and how to receive money for it, that is still our business idea. So, the 
foundation is still there.” (F.3) 
“Yes, it was clear, it was super clear. […] The idea is more important than tech. Tech is just a way 
of executing the idea.” (F.5) 
“There was nothing specified about the target customer, […] but the core idea has always been the 
same.” (F.6) 

 
It is also indicated that the definition of the initial idea only is required to fulfil minimum value to create 
interest. The core idea is a foundation that creates value for customers, but the idea is adjusted over 
time iteratively to generate business.  

 
“You need something that makes the first customers interested so you can get it going, it cannot 
be a bad idea, but it does not have to be that good.” (F.2) 
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“This was a time where there was a loose idea, there were zero documents that described a 
theoretical business idea.” (F.1) 
“Just because we did not really have a business idea, we had a site idea in the beginning. Going 
from a site idea to a business idea was absolutely something worth adjusting.” (F.2) 

 

4.1.4 Building and developing the product/service 
The process of budling and developing the product or service is derived from (4a) creating the initial 
version quickly to receive response from users and (4b) the level of viable functions and features in the 
initial version. There is emphasis on creating the initial product quickly as well as launching the product 
onto the market to not waste resources on a product that has no demand. The findings suggest an 
explicit step of creating an MVP or a prototype which is tangible and has minimal features and 
functions, which aligns with DT and LS (Bohemia et al., 2012). 

 
(4a) Creating the initial version quickly to receive response from users 
 

The process of developing the initial product or service is derived from (4a1) the speed of development 
process when creating the initial product/service. Founders suggest a quick process of building and 
releasing the first prototype or MVP. Moreover, founders acknowledge the importance of reviewing user 
feedback at an early stage which enables them to improve the initial product. 

 
 

“The processes have always been agile meaning that products are released as fast as possible, 
feedback is received and reviewed and finally, the process continues by repeating those 
activities and making product implications. […] It is important to release the product rapidly 
even though the product might not be completely finished. It is better to test the product on 
actual users and potential customers.” (F.3) 
 

“There is a speed of change, so, if you aim to develop a concept, you have to do it even faster 
today, probably in less than three months. […] It is important to release an MVP as fast as 
possible and test it on users.” (F.5) 
 

“At an early phase, we would have been more iterative by cutting functionality. In the 
beginning, we focused too much on functionality, which slowed the speed of the process 
down.” (F.6) 

 
4b. The level of viable functions and features in the initial version 

 
The process of building and developing the products also include (4b1) the state of completion of the 
initial product/service.  When creating the initial product, there was less emphasis on product features 
and viable functions. Findings indicate that the initial version is a tangible product having minimal 
product features and functions. 

 
“The initial product was terrible, but apparently, it was good enough to capture attention 
from users.” (F.1) 
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“We did not really care about the interface […], we created an MVP which we released onto 
the market quickly to get return on investment.” (F.5)  

 

4.1.5 Testing product interaction and measure collected feedback 
Findings suggest (5a) testing the interaction between product and user to receive feedback and (5b) 
reviewing user feedback to collect conclusions for modifications as important parts in this step. This 
process involves user interaction with the initial product and gaining user feedback, which is connected 
to the second step in LS and the last step in DT (Ximenes et al., 2015; Bohemia et al., 2012). Founders 
claim that testing product interaction and measuring user feedback is an explicit stage in the start-up 
process. Therefore, previous research and findings are consistent.   

 
(5a) Testing the interaction between product and user to receive feedback 

 
The process of testing the product interaction is derived from (5a1) testing the final product on users. 
The initial product is tested by users with the purpose to obtain feedback for possible modifications. 
Founders explained that the action of testing the product was part of the start-up process. Findings also 
indicate that the testing phase was reparative. 
 

”We tested the initial product repeated times and continued to develop the product with 
support from users.” (F.3) 
 

“Within the software industry, it is all about creating prototypes which are then tested by 
users and potential customers.” (F.6) 

 
(5b) Reviewing user feedback in order to collect conclusions for modifications 

 
Findings show that (5b1) using and collecting feedback for the development of the product occurs after 
the initial product is tested. There is an emphasis on evaluating the user feedback allowing for 
conclusions regarding product modifications. Founders suggest both qualitative and quantitative 
methods for collecting user feedback:  

 
“We evaluated the feedback continuously and made an effort to iteratively improve the 
product. […] In addition to the collected user feedback, we have also interviewed customers 
proactively as well as arranged focus groups with customers.” (F.3) 
 

“Since day one, we have logged feedback to be on track. We are aware what features 
customers demand, therefore, we know which modifications and implications that are 
necessary to implement. Collecting and reviewing user feedback is very important, of course. 
[…] In addition, we arranged focus groups with some customers to receive further feedback.” 
(F.4) 
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4.1.6 Learning from feedback that implicate required modifications 
The next stage in the start-up process was found to involve (6a) implications of specific product and 
process modifications based on feedback and activities of (6b) adjusting the business model based on 
conclusions from feedback. Findings can be connected to the last step in the BML cycle in LS, including 
validation of the outcome based on user feedback (Leatherbee & Katila, 2020).  

 
 

(6a) Implications of specific product and process modifications based on 
feedback 

 
The code is based on two primary codes, (6a1) the impact on the working process based on customer 
feedback and (6a2) the drivers impacting the development of the product.  
 
To understand (6a1) the impact on the working process based on customer feedback, founders suggest 
an agile working process, allowing for continuous user feedback and thus, adjustments in the working 
process. There is a balance between long-term visions regarding the working process and how it adapts 
toward certain goals which evolve over time. 
 
 

“What made this working process possible in the first place was partly, because we released 
the product at an early stage, and partly, because we considered the user feedback which we 
collected, and finally, because we modified and justified the product according to the user 
feedback that was obtained.” (F.1) 
“There were two driving forces, what our customers demand, and what we think is a long-
term roadmap for this product. Usually, you have a vision and an idea you want to follow 
too. Trying to combine these two forces, which sometimes differ from each other, is a 
challenge.” (F.6) 
 

The primary code (6a2), the drivers impacting the development of the product, suggests drivers 
allowing for product development. User feedback is suggested to be an initial driver allowing for 
product modification which can be seen below: 
 

“At an early stage, we got a number of users whom we could talk to. Therefore, we could 
implicate specific product modifications based on their feedback regarding the product. 
Customer involvement is probably the most important activity, and that you dare to adjust 
the initial idea. Those two factors are way more crucial than others.” (F.2) 

 
However, there is balance between what customers desire and what is actually possible to implement 
and create.  This is further explained by founders: 
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”You may not listen to everything that the customer wants. There is a classic example when 
asking the customer what he/she wants, whereupon the customer responds, ‘I want a faster 
horse, instead of suggesting a car.” (F.6) 
”You must evaluate whether the adjustment has high or low impact and whether it is long or 
short development time. ‘Is this several months of work or does it take an hour to create?’” 
(F.3) 

 
 

 
(6b) Adjusting the business model based on conclusions from feedback 

 
Followed by product implications and process modifications, the business model is suggested to be 
adjusted. This stage is derived from the initial code (6b1) the impact on price level and business model 
based on research feedback. There is a pattern in how the price level and business model is adjusted 
based on conclusions from user feedback. This is also reflected in (3a2) suggesting that the business 
model evolves over time. Customers determine product viability based on price, which is demonstrated 
below.  
 

”We did not validate the product’s solvency as we did not charge anything. We had to estimate 
a price to see whether the product was viable or not. […] Based on the feedback which we 
received, we increased the price. ‘Try to double the price, and we will see what the customers 
say’.  If no more than half of our customers drop out, that is great as the company gets more 
revenue and fewer customers. It is easier to keep few customers happy.” (F.2) 
”We listened to customers at an early stage. We had sufficient time to adapt and adjust our 
erroneous assumptions about how much customers were willing to pay.” (F.1) 
 

Although it is suggested to consider user feedback, founders highlight the importance of staying 
consistent in the business model as customers are biased towards lower prices. This is further 
strengthened below:  
 

“You must have faith in your business model and not allow any disruption from customers. 
[…] However, taking customer feedback into account is important. I would say 70% what 
you want and 30% what customers desire.” (F.4) 
“Regarding price, customers want to pay as little as possible. That kind of feedback, you 
cannot take into account.” (F.2) 

 
Ultimately, founders determine the outcome of the business model based on user feedback. The 
estimated value of the product is determined from user’s feedback. If the response is positive, there is 
an added value meaning that customers are willing to pay for the product.  

 
“If you cannot get a deal, then you fail creating added value. The purpose of creating a product 
is that others will benefit from it, and that they see the value.” (F.6)  
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4.1.7 The iterating outcomes based on learning 
The findings suggest that there is an iterating aspect that affects (7a) the iterating cycle of developing 
the product idea and (7b) the choice of how to proceed based on the received feedback. The first code 
(7a) refers to the adjustments and iterative process, while the code (7b) discusses the direction of 
iteration and how to determine the outcome of feedback. This section (4.1.7) focuses on finding patterns 
of the iteration process, as it is strengthened by literature regarding DT that there is an iterating aspect 
involved in the methodology to repeat activities (Chou, 2018; Dunne & Martin, 2006), while in LS the 
iteration outcomes are more clearly detailed as pivoting, iterating, escalating, and giving up (Ries, 2011). 
The findings demonstrate the iteration process to extend which activities are repeated or adjusted.  
 

 
(7a) The iterating cycle of developing the product idea 

 
 
This code consists of two primary codes (7a1) iterating loop of developing product and (7a2) iterating 
loop of developing the business idea. 
 
The findings significantly display a pattern of consistent change of product development which 
presents an (7a1) iterating loop of developing product. There is an activity of adjusting the initial 
product based on the received feedback. The adjustments process was not extensive, the core product 
remained with refinement or development of functions and features.  
 

“It was really good that we launched it as quickly as we did and then used the feedback to 
have sufficient time to actually develop the product and understand it.” (F.1) 
“I Would not say that the actual process changed a lot, however, the functionality, product 
and the range of selection has been adjusted.” (F.3) 
“Of course, the processes were affected to some extent as you had to adjust, refine and create 
new features.” (F.5) 

 
Furthermore, the process of developing the product was shown to extend as volume of business 
increased. The founders found that the process for product development changes in each step.  The 
loop or cycle of iteration extends as the business grows. 
 

“Later on, when we grew as a business, then we needed to extend the processes to handle the 
volume of incoming business. […] If the business grows you need to change the process or 
activities required to handle that volume.” (F.5) 
“The working processes change in each step. Every time you double the number of people, 
nothing from your previous process is going to still apply.” (F.6) 

 
 
Similarly, there is an (7a2) iterating loop of developing the business idea as it is found that the idea is 
adjusted and refined based on feedback. Connected to code (3b2) of the clarity and definition of the 
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initial business idea, the core idea of generating value has found to be consistent. However, there is an 
iterating aspect to adjusting the scope of the idea by extending ways of generating value. 
 

“Then again it evolves over time depending on the easiest way to approach and create value.” 
(F.5) 
“It adjusts all the time, there is no right or wrong, perfect does not exist. It is always a 
continuous process.” (F.4) 

 
The process iterates to adjust but the core idea is consistent. The core idea of creating value is present, 
but the scope becomes clearer over cycles of iteration. There is a significant pattern of developing the 
business idea rather than the core idea.  
 

“We never had to pivot the idea or create anything completely new or anything like that.” (F.3) 
“Our vision didn’t need any tweaking really; on a high level it was constantly the same.” (F.5)  
“A part of the software code is the same core code as the beginning that has just been adjusted 
and adjusted and adjusted.” (F.6) 

 
Hence, this strengthens the findings that the iteration does not involve changing the initial idea, 
rather a matter of refinement.  
 

 
(7b) The choice of how to proceed based on the received feedback 

 
The findings show various (7b1) choices of outcome based on received feedback. The choice of how to 
proceed depends on the response from users. If the response is negative, founders suggest giving up 
rather than adjusting the initial idea repeated times. Thus, if the initial idea lacks added value to the 
customer, it is recommended to give up and change direction.  

 
“If the response had turned out to be negative, I think we would have continued to improve 
the idea. Alternatively, we would have given up and changed direction completely. As the 
response was positive, we chose to move forward with our initial idea.” (F.1) 
“If it would be 'no, it did not work, should give up'. Then you have to start over with something 
completely new" (F.6) 

 
However, to be innovative the cycle of development is continuous. Despite received feedback, there is 
always room for possible product and process implications, as is argued: 

 
“It can never be fully complete; it is never finished I would say.” (F.2) 
“We have different ways of monitoring our customers. Then, you can see what the customer 
is doing, and thus you may adjust the product. It is utmost important to listen to the customers 
and understand their problem. Then, you can solve the problem. If you just give the customer 
what product they want, then it is not innovation, it is evolution.” (F.6)  
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5 Discussion and conclusion  

This chapter discusses the empirical findings connected to existing literature with the purpose of 
answering the research questions in this report. The development of a new integrated methodology is 
illustrated presenting a sequence of activities. The discussion concludes with another illustrated 
figure, suggesting the integration of activities from methodologies which are based on empirical 
findings. Following, theoretical contributions and practical implications are presented. Finally, the 
chapter concludes with possible areas for future research.  

 

5.1 Discussion 
 
The occurrence of LS and DT methodology is examined in this report by reviewing observations from 
empirical events to develop a theory of how the methodologies can be integrated. The empirical findings 
from qualitative interviews have been presented in chapter 4, which contrasts the developed themes to 
occurrence of DT and LS in literature (Chou, 2018; Ximenes et al., 2015; Bohemia et al., 2012; Mansoori, 
2017; Bortolini et al., 2018). Based on the sequence of themes developed on an abstract level, a 
suggested theory of sequence regarding when the methodologies occur is discussed based on sequence 
of steps connected to LS and DT (Figure 7). Further, the sequence of activities regarding theory of how 
the methodologies can be integrated is elaborated and illustrated (Figure 8).  
 

 
Figure 7: Illustration of the sequence of the integrated methodology 

 
Firstly, the findings show the initial stage of researching and emphasizing industry awareness (1), 
which support the initial stage in DT regarding research for developing perception and awareness 
(Ximenes et al., 2010). This shows the presence of DT in the initial stage of the process. The findings 
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extend on the steps impact on efficiency (Lindberg et al., 2010), reflecting the efficiency in deriving 
ideas from observations from own experience within software which is not necessarily a conscious 
effort. The active intention of gaining insight and combining multiple competencies was thought to be 
beneficial but more extensive to narrow down the scope of the research. 
 
Secondly, the second stage observed in findings involved developing a desirable, viable, and feasible 
idea (2) for users, which is specified in DT (Chou, 2018). This aligns with the initial version of DT that 
suggests the idea is developed after gathering inspiration (Brown, 2008). This extends the LS 
methodology as the idea process is mentioned in theory but not demonstrated in the methodology 
(Bortolini et al., 2018). The findings extend insight on the process, tools and techniques for creative idea 
development is present for further narrowing down the scope, which aligns with DT (Ximenes et al., 
2010). However, it was found that depending on if the idea was motivated by an unfair advantage 
through own experience, it can easier define what can create value.  The findings further suggest that 
the initial core idea does not require a clear definition, rather a potential desirable product that can be 
developed with a minimal technical feasibility for likely economic viability. Hence, this confirms the 
presence of three criteria for an idea for successful innovation (Figure 4).  
 
Thirdly, the result demonstrates the aspect of defining the scope for product/service development (3). 
This contradicts the developed sequence of DT as the step of providing clearer scope of the product, 
working process, and goals was found to occur after the core idea was developed in this context 
(Lindberg et al., 2010; Ximenes et al., 2015). Further, this step reviewed in findings was found to focus 
on the definition of short-term processes and goals for validation and initially determining economic 
viability, which is consistent with the development of business model in LS (Monsoori, 2017). Hence, 
the stages of definition of scope in DT and business model in LS is integrated due to its similarities in 
activities (Figure 8, 3a-d). Further, the findings extend insight that initially this step focuses on 
determining pricing model and technical execution (Figure 8, 3c). There is emphasis that this step 
becomes more extensive as the process iterates, validation is required to make adjustments to initial 
definitions of scope of how to create value (Figure 8, 3d). 
 
Following, the findings support the next step which is referred to building and developing the 
product/service (4). The findings reinforce previous literature on this step as the creation of prototypes 
is illustrated as an explicit step in both methodologies (Bohemia et al., 2012). Founders benefit from 
the speed at which prototypes, and MVPs are developed which are then tested on users (Bortolini et al., 
2018). Findings show the creation and development of prototypes at a speed of rate. Therefore, the step 
‘Prototype’ in DT and ‘Build’ in LS is suggested to be integrated (Figure 8, 4a-d). 
 
This is followed by testing product interaction and measure collected feedback (5), which is confirmed 
in Chapter 4. The activity of testing the initial product on users is addressed in both methodologies. 
Hence, the step ‘Test’ in DT, and ‘Measure’ in LS, share extensive similarities as both methodologies 
illustrate the interaction between initial product and user. Based on received feedback, entrepreneurs 
can modify and improve the product (Bohemia et al., 2012). Despite, findings extend the use of 
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conducting qualitative data, which is a strong focus in DT, whilst, in LS, there is emphasis on providing 
metrics, using a quantitative method (Table 1) (Bohemia et al., 2012). Based on empirical findings, there 
was a pattern in that using a qualitative method, as it is more user orientated and generates further 
insights regarding the product. Therefore, these steps are suggested to be integrated.  
 
Further, the findings show an extensive step of learning from feedback that implicate required 
modifications (6). The learning aspect is addressed in LS which involves validation of the initial product 
based on user feedback (Leatherbee & Katila, 2020). Findings are consistent with previous literature as 
founders implicate required modifications based on received feedback. Furthering, in this step, 
founders derive from pricing and product modifications, which showed to be connected to theme (3), 
that is, learnings contribute to the development and clarity of the business. This indicates that the last 
step in the BML cycle, ‘Learn’, is connected to the second step in DT, ‘Define’ (Figure 8, 6d-3e).  
 
Finally, findings clearly provide insight on iterating outcomes based on learnings (7), referring to the 
iterating cycle of development. The iterating aspect is addressed in both methodologies with LS having 
defined outcomes while DT is less evolved regarding the iteration process (Ries, 2011; Brown 2008). 
Findings clearly strengthened the iterating cycle with further insight on outcomes based on reviewed 
learnings. The findings confirm that the developed core idea stays consistent, meaning that the 
definition of scope adjusts technical, economic or desirable factors to further create value. This 
strengthens the alternative outcomes of iteration or giving up when the core idea does not create value 
(Ries, 2011). However, as the development is found to be continuous to develop innovation, the cycle 
extends as more value is generated and business grows which is demonstrated (Figure 7 & 8). This 
criticizes the escalating outcome of LS, as the product is found to continuously evolve (Figure 9, 6j).  
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Figure 8: Modified suggested integration of activities from methodologies based on conclusions 

from findings 
 
 

 
Figure 9: Demonstration of updates to theoretical integration of methodologies based on previous 

literature 
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5.2 Theoretical contributions 
 
This research study makes three important contributions which advances existing literature on LS and 
DT. Firstly, the thesis extends the implications of LS in a start-up process to include the initial process 
of idea development. Previous literature discusses an initial stage referred to as ‘ideation’, which is not 
explicitly part of the LS methodology (Bortolini et al., 2018). The thesis provides new insights into the 
LS methodology by including the ideation phase which is illustrated in the integrated method (Figure 
8, 2a-b). Thus, the thesis extends the implications of LS by demonstrating how the initial hypothesis is 
developed and adjusted.  Moreover, it extends the focus of innovation, as the integrated method 
incorporates technical feasibility, economic viability, along with added user desirability (Figure 4). 
Moreover, literature suggests the business model canvas as a central tool in LS (Leatherbee & Katila, 
2020). However, findings alternate the use of the business model canvas, instead, findings conclude 
that a pricing model is fundamental in the start-up process (Figure 8 & 9, 3c & h).  
 
Secondly, the thesis adds to the research within DT by adding a contextual aspect to evolve the 
innovative process. DT has gained popularity in various industries and the methodology is suggested to 
benefit start-up development in a software context (Plattner et al., 2010; Ximenes et al., 2015). The 
thesis extends the implications of DT as it changes the sequence of ideation and definition to respond 
to the ambiguous environment in the software industry (Figure 9, 2f-g & 3f-g). Further, it advances the 
aspect of innovative development, by adding iterating elements of product development. This extend 
the theory of iteration by adding a cyclical element to DT, as it has previously been linear in theory 
(Bohemia et al., 2012; Chou, 2018) 
 
Finally, it responds to the suggested research to integrate two innovation driven methodologies (Harm 
& Schwery, 2020), by contributing with a generalized theory illustrating the start-up process. By 
qualitative observations, it confirms the theory of integration of methodologies regarding when, 
suggesting that DT occurs initially while LS integrates and occurs in the product development stages as 
is illustrated in figure 8 (Ximenes et al., 2015). Moreover, it confirms the theory of how the 
methodologies are integrated, by combining similar steps of ‘product building’ and ‘testing’ (Bohemia 
et al., 2012). The theory of integration illustrated in figure 9 is further extended as findings suggest 
combining the steps ‘defining scope’ and ‘business model’. Because this step according to findings has 
less emphasis initially and is suggested to adjust and gain clarity over time. The theory of integrated 
methodology also revises the activities illustrated, as findings highlight tech entrepreneur’s innovation 
to create value (Figure 8 & 9, 3d & i). Overall, the findings extend both methodologies’ purpose of 
fostering innovation by emphasizing early consideration of desirability combined with rapid iterating 
development for validation. The iteration element of the methodologies’ is further extended to illustrate 
the extending cycle of development (Figure 7) for innovation rather than escalating (Figure 9, 6j). 
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5.3 Practical implications 
 
By developing an integrated framework based on both LS and DT, it validates the methodologies’ 
applicability in practice. These insights illustrate the venture process of successful software companies 
to explore the combination of idea development for creating added user and customer value with a quick 
iterative development process. 
 
The thesis reviews the processes of software start-ups innovation development in practice which 
implicates potentials and challenges of the integration of both methodologies. The potential of 
emphasizing the development of a feasible, viable and desirable idea requires a balance with the 
required fast speed of development. This provides development implication regarding (i) idea 
development in practice and its importance for the core idea to generate value followed by efficient 
development for quick validation, along with (ii) the iterating development aspect of weighing feedback 
to fulfil desirable value according to customers against own indications of what can potentially generate 
value beyond customers knowledge. This balance in the venture process would be helpful insight for 
scholars and entrepreneurs, as it addresses the challenging aspects of developing a successful software 
start-up.  

5.4 Future research 
 
Firstly, an obvious aspect to consider in future research is to expand the sample size to gain more insight 
in empirical events to make generalized conclusions. To further increase the level of generalizability 
future research should extend to other geographic regions. By updating the sample criteria, it would 
provide wider insight on the occurrence of DT and LS in practice and contribute to the theory of 
integrating both methodologies.  
 
Secondly, as this is exploratory research, future research is required to strengthen the methodological 
rigor of the integrated methodology. In this research report, interviewees belonged to a “hard-to-reach” 
group, therefore, future research should use other sample criteria such as smaller company size to 
further clarify initial stages and obtain in-depth exploration of the integrated methodology. Thus, future 
research could use the case study approach to conduct a range of qualitative data. 
 
Finally, the thesis develops a theory of integrated methodology based on the innovation process of 
successful software ventures. Future research could also compare and contrast with unsuccessful 
software ventures to identify occurrence and sequence of activities in the venture process that impact 
the efficiency and success of a software start-up. This would further contribute to develop the theory 
integrated methodology to emphasize activities that are beneficial in innovative development.  
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Appendix 2 

 
  

  First order codes Number 
of codes     Second order codes Number 

of codes     Aggregate 
dimension 

Number 
of codes 

1a1 

Revieweing 
environmental trends 
for creating software 
start-up 

27   1a Continuously gaining 
industry knowledge 27 

  1 
Research and 
emphasize industry 
awareness  

40 

1b1 

Gathering inspiration 
to guide the 
development of the 
business idea 

13   1b Strategic search for a 
business idea 13 

  

2a1 Process for delevoping 
business idea 13   

2a Creative process to 
develop a business idea 24 

  

2 
Developing a 
desirable, viable, 
and feasible idea  

61 2a2 Tools or activity for 
developing the 
business idea 

11   
  

2b1 
Motivation and driver 
for initially developing 
the idea 

37   2b 
Motivating factors for 
choosing to develop 
the idea 

37 
  

3a1 Defining the working 
process 20   

3a 
Determine a scope that 
shapes the business 
model and working 
process 

32 
  

3 

Defining the scope 
for product 
/service 
development  

71 

3a2 
Choice of business 
model for work 
process and price level 

12   
  

3b1 
The outcome of having 
a looser definition of 
the business goals 

3   

3b 
The level of flexibility 
and specificfication of 
initial goals  

39   

3b2 
The clarity and 
definition of the initial 
business idea 

36   
  

4a1 
Speed of development 
process when creating 
the initial 
prodduct/service 

27   4a 
Creating the initial 
version quickly to 
receive response from 
users 

27 

  4 
Building and 
developing the 
product/service  

43 

4b1 The state of 
completion of the 
initial product/service 

16   4b 
The level of viable 
functions and features 
in the initial version 

16 
  

5a1 Testing the final 
product on users  

12   5a 

Testing the interaction 
between product and 
user to receive 
feedback 

12 

  5 

Testing product 
interaction and 
measure collected 
feedback   

39 

5b1 

Using and collecting 
feedback for the 
development of the 
product  

27   5b 

Reviewing user 
feedback in order to 
collect conclusions for 
modifications  

27 

  

6a1 The impact on the 
working process based 
on customer feedback  

4   

6a 

Implications of 
specific product and 
process modifications 
based on feedback 

25   

6 

Learning from 
feedback that 
implicate required 
modifications  

40 6a2 
The drivers impacting 
the development of the 
product  

21   
  

6b1 

The impact on price 
level and business 
model based on 
research feedback  

15   6b 

Adjusting the business 
model based on 
conclusions from 
feedback 

15 

  

7a1 Iterating loop of 
developing product 37   

7a 
The iterating cycle of 
developing the product 
idea  

52 
  

7 
The iterating 
outcomes based on 
learnings 

55 7a2 
Iterating loop of 
developing the 
business idea 

15   
  

7b1 
Choices of outcome 
based on received 
feedback 

3   7b 
The choice of how to 
proceed based on the 
received feedback  

3 
  

Total   349       349       349 
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