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Abstract 
Startups are drivers for economic growth and crucial to the development and implementation of 
innovations (Anokhin & Wincent, 2012; Cusumano, 2013; Song, Podoynitsyna, Bij & Halman, 2008; Stam, 
2008). But it is complicated to start a new business, especially in the high-tech industry. Technology, 
supply-chain, distribution and market disruption are more challenging in the high-tech industry. 
Moreover, it is difficult to compete with incumbent enterprises as these have a stronger market position 
and legal department. Therefore, the purpose of this master thesis is to obtain clarity on the development 
of startups in the high-tech industry.  

Startups which participate in an acceleration program experience an above average survival rate. 
According to a study by Regmi et al. (2015), startups that graduate from an accelerator program have 
almost 23.5% better odds of surviving than normal US small businesses. This means startup accelerators 
offer either a program that significantly helps startups in their development, or the startup accelerators 
select the startups which have the most potential, at a very early stage.  In either way, the startup 
accelerator is a good starting point for a study in this field. Therefore, this research is conducted at 
HighTechXL, a high-tech startup accelerator based in Eindhoven. This provided a unique research angle, 
as theoretical and empirical analyses could be combined, and the findings could be tested and validated.  

This thesis analyzes the success factors for startups in the high-tech industry, maturity phases in the 
development process and the way of working of startup accelerators. This resulted in a business maturity 
assessment and a team performance assessment, which were tested by means of alpha- and beta-testing. 
From these tests, the relevance and importance of an assessment tool became clear and the functioning 
of the suggested assessments was proven.  

Regarding the positive results of the tests, it is recommended to HighTechXL to further develop and 
validate the assessment tool to strengthen its business. Moreover, HighTechXL should explore the 
opportunity to offer the assessment tool to external customers.  
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Executive summary  
Startups are crucial to the development and implementation of innovations, and a driver for economic 
growth. However, building a startup is a highly challenging and risky endeavor. Only a small number of 
startups is able to succeed and grow to a mature business. To support startups, there are subsidies, 
investments and acceleration programs, but as the failure rate is high, resources like time and money are 
often wasted.  

Starting a venture in the high-tech industry is even more challenging as high-tech products often have a 
longer launch time and cooperation with the supply-chain is required. Moreover, high-tech startups are 
dependent on high levels of external funding for the development and testing of their product, while other 
type of startups are often able to do this with personal savings or small investments. This makes it 
intrinsically more difficult to scale in the high-tech industry compared to for example, online businesses.  

The success or failure of high-tech startups has been studied before. However, this knowledge has not 
been integrated and therefore there is still lots of uncertainty on this topic. Secondly, startups that 
participate in an acceleration program experience higher survival rates than startups who do not receive 
this support. However, it is unclear if the selection procedure or the program and support, cause this 
difference. These two findings were the reason to start a study in this field and to cooperate with 
HighTechXL, a high-tech startup accelerator based in Eindhoven. Together, the following problem 
statement was defined: Startup accelerators experience issues in assessing the maturity and economic 
viability of startups. The transition and phases in the development from startup to  mature business is 
vague. If this transition would be more transparent and strictly defined, this would help accelerators to 
better support the startups in their development and transition.  

The aim of this study is to understand and explain the development of high-tech startups into mature 
businesses and the role of startup accelerators in this. To fulfill the goal of this study and solve the problem 
as stated above, the research questions as shown in Table 1 need to be answered. 

TABLE 1: RESEARCH QUESTIONS 

Main RQ How can high-tech startups be assessed on their maturity and economic viability? 
Sub 1 What are success factors for high-tech startups to grow into mature business, according to 

existing models and methods? 
Sub 2 What is known in literature about the way of working of high-tech startup accelerators, 

especially the selection of ventures? 
Sub 3 How does HighTechXL select and monitor the startups in its program? 
Sub 4 How can a high-tech startup accelerator design an evidence-based decision-support tool to 

assess the maturity and economic viability of the ventures it supports? 
 
For the first two sub-questions, a theoretical analysis is conducted, the third sub-question is answered by 
an empirical analysis. The fourth sub-question combines and compares the findings from the theoretical 
and empirical analyses to construct design principles to guide the solution design. Based on the principles 
and requirements, the development of an initial solution was conducted, and tested by means of alpha-
tests, followed by beta-tests. In total 4 alpha-test and 2 beta-tests have been conducted. In these tests 10 
startups have participated, in the period from December 2018 till April 2019.  
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First the success factors for high-tech startup were studied. This led to the definition of eight categories 
which have to be considered in the development of startups and therefore, in the assessment on maturity 
and economic viability. Secondly, the way of working of high-tech startup accelerators was studied. This 
showed that the lean startup methodology is frequently used by startup accelerators to base their 
programs on. However, each accelerator has a different approach and expertise, therefore there is not a 
standard way in which startups are selected and supported. Research did show that startups in an 
acceleration program have higher survival rates. This can be due to the selection procedures, due to the 
program and support the startup receives or a combination of those two.  

To further look into high-tech startup accelerators and their support, an empirical study was conducted 
at HighTechXL. From this study could be concluded that in the case of HighTechXL, the selection procedure 
is very extensive but also the program is proven to be of great value to startup teams.  

The knowledge gained in the theoretical and empirical studies was used to generate design principles and 
requirements. These are the guidelines which guide a high-tech startup accelerator when assessing the 
maturity and economic viability of high-tech startups. The principles are defined according to the CIMO 
logic by Denyer, Tranfield and Aken  (2008). CIMO stands for Context, Intervention, Mechanism and 
Outcome.  
The following CIMO principles were defined: 

1. When assessing startup maturity (C), progress needs to be tracked over time (I) to advise on 
development actions (M) leading to faster development and investment (O). 

2. When developing a startup in the high-tech industry (C), maturity should be measured (I)  to 
increase transparency in selection and monitoring (M) allowing for better support and lower 
failure rates (O). 

3. When developing a startup in the high-tech industry (C), a high-performance team culture needs 
to be established (I) to increase satisfaction, openness and collaboration amongst team members 
(M) allowing the team to perform at its optimal level (O). 

4. When developing a startup in the high-tech industry (C), sustainability should be considered as a 
business asset (I) to meet customer demand and differentiate from competitors(M) allowing for 
additional investments/subsidies, and a long-term competitive advantage(O).  

5. When developing a startup in the high-tech industry (C), a minimal viable product (MVP) should 
be developed as soon as possible (I) to conduct tests with potential customers (M) leading to faster 
validation of key assumptions (O). 

6. When developing a startup in the high-tech industry (C), supply-chain partners need to be 
contracted (I) to assure the production and delivery of the product is possible (M), allowing for on-
time product deliveries, leading to satisfied customers (O). 

7. When developing a startup in the high-tech industry (C), the competitive landscape needs to be 
mapped (I) to get insights into possible competitors or substitutes (M) allowing the team to clearly 
define their competitive advantage (O). 

8. When developing a startup in the high-tech industry (C), a clear overview of expenses and product 
costs should be in place (I) to identify financial needs (M) leading to insights into the financial 
runway of the company (O). 

9. When developing a startup in the high-tech industry (C), the technological components need to be 
proven to work together (I) to be able to file patents and build an IP-strategy (M) securing a stable 
and unique position in the market (O). 

10. When developing a startup in the high-tech industry (C), a feasible business model needs to be 
generated (I) to be able to sell the product to customer (M) leading to revenue (O). 
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The final solution presented in this thesis is named the venture journey. The venture journey is an 
assessment tool to determine the maturity and economic viability of a high-tech startup. The tool consists 
of two core components: business and team assessment. The business assessment focusses on the 
maturity of the company and team assessment looks into the team performance and leads to an overview 
of the strengths and weaknesses of the team.  

The business assessment will generate a report which describes the current state of the venture and 
provides recommendations on next steps to take. The report consists of 7 categories: business model, 
market, finance, product, technology, supply-chain and sustainability. For each category is determined in 
which phase the venture is, there are nine phases defined: 1. dream, 2. stand, 3. step, 4. walk, 5. bound, 
6. run, 7. leap, 8. fly and 9. cruise. The first five phases are on startups, the next three phases are on 
scaleups and the final phase is on mature business. To determine the maturity of the business, a linear 
question flow is constructed, this flow consists of closed questions. These questions need to be filled out 
by the venture, this takes around 15 minutes, depending on the maturity of the venture. When this is 
completed, a set of open questions appears, these require the venture to provide input and proof of the 
claims made in the first questionnaire. The answers to these questions will be used as input into the 
report. There is a standardized report text, per category and maturity level. In the texts, input fields are 
implemented. The standardized texts allow for fast assessment, while the input files allow for details. To 
conclude the report, a standardized statement on investor readiness is provided. Nine investor readiness 
levels are defined: 1. established the founder team, 2. vision set, 3. value proposition solidified, 4. 
investable market validated, 5. profitable business model provided, 6. moving beyond early adopters, 7. 
hitting product-market fit, 8. scaling up, 9. potential M&A target. The investor readiness level is 
determined by the maturity levels of the assessed categories.  

The team assessment will also generate a report, but this assessment is not fully automated and requires 
input from a team coach or team dynamics expert. The team assessment consists of three components; 
team composition, execution skills and team culture. Team composition introduces the team and provides 
insights into the track record, experience and dedication of individual team members. Execution skills are 
based on the progress that the team has made during the program. This is monitored by the deliverable 
dashboard from HighTechXL, which computes acceleration speed and deliverable quality. The final part 
of the team assessment is on culture, and consists of purpose, communication, shared leadership, 
continuous learning, psychological safety, team fitness, effective working procedures and result 
orientation. The individual team members are asked to answer a questionnaire and these answers are 
used to determine a score. The team coach will add comments to put the results into perspective. This 
report will not make statements on the maturity of the team, but more on the performance of the team. 
Moreover, it will detect strengths and possible weaknesses of the team which makes the team more 
aware and able to improve.  

The goal of this tool and the reports that are generated, is to give startups insight into their current state, 
to give accelerators insights into the type of support the startups require, and to give external parties a 
clear overview of the startup. The last point can be particularly interesting to investors and banks, as it 
can save the lots of time they usually spend getting to know all insights on the startups. Moreover, the 
tool makes it easier to compare different startups as all information is presented in the same way. In this 
way it can help accelerators in the selection of startups. This thesis provides insights into the success 
factors and the maturity phases of high-tech startups. Thereby, this thesis helps to increase the 
transparency in the selection process of startup accelerators and the requirements for successful business 
creation. This thesis will also help startups to be more aware of the actions and steps needed to develop 
as fast and as efficient as possible. This thesis adds to existing literature by combining existing models and 
methods and generating an integrated framework.  
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1. Introduction 
It is very challenging  to build a successful business, many new ventures eventually do not make it to the 
market or are unable to generate profit (Komi, Still, Wallin & Jaring, 2015). Therefore, a great amount of 
research is conducted on firm survival (Audretsch & Mahmood, 1995; Cefis & Marsili, 2004; Mas-Verdú, 
Ribeiro-Soriano & Roig-Tierno, 2015). Audretsch et al. (2000) analyzed the firm survival rate of startups in 
the Netherlands and concluded that only 85% of the manufacturing startups survived two years and only 
45% survived a decade. The data used for their analysis contained only firms with ten or more employees. 
Therefore, the actual percentage is likely to be even lower, as many startups have less than ten 
employees. 

Numerous challenges must be overcome to make a company successful. For example, it can be difficult 
to find sufficient financial investments, human resources or support mechanisms (Salamzadeh & 
Kawamorita Kesim, 2015). Additionally, it is uncertain if there is sufficient demand for the new idea and if 
the team is capable of managing a business (Audretsch & Keilbach, 2004).  Moreover, development, 
marketing and sales of the product involve a higher level of uncertainty for new ventures than for 
incumbent enterprises (Audretsch & Keilbach, 2004). According to Komi et al. (2015) the main concern for 
startups is funding (43%), followed by networking (21%) and business development (19%).  

Another reason for failure is a lack of economic viability. The concept of economic viability describes the 
possibility of the venture to generate revenue with the business idea in mind (Burgelman, 1985). This 
means the venture needs to have a good insight into the costs of the production, distribution, 
maintenance etc., as well as a sales price that is in line with the market and that covers the costs. Economic 
viability depends on three aspects; demand, supply and institutional forces (Shaffer, 2009). Demand 
forces are related to the market in which the company operates. Demand forces can be hard to predict 
for startups as they often operate in new markets, where demand is unknown. Supply forces include 
finances, labor and technology needed to generate the desired revenue. The last aspect are institutional 
forces, to deal with these it is important to have a large network and experience in setting up a business. 
Institutional forces represent the rules and regulations, these do affect the economic viability but cannot 
be influenced by the startup. A good understanding of demand and supply forces is needed, however the 
involvement of the community is in the institutional component often a critical difference (Shaffer, 2009).  

Although these uncertainties and lack of economic viability can make it difficult for new firms to compete 
with the incumbent enterprises, startups are crucial to the development and implementation of 
innovations and a driver for economic growth (Anokhin & Wincent, 2012; Cusumano, 2013; Song et al., 
2008; Stam, 2008). Startups apply knowledge which would otherwise remain unexplored (Audretsch & 
Keilbach, 2004; Eveleens, Rijnsoever & Niesten, 2017). These companies investigate the possibilities of 
new technologies and aim to use them to deliver value to users and society. By creating new applications 
of technologies, knowledge spillovers are decreased which is positive for the economy (Stam, 2008). 
However, the creation and development of startups involves high risks and costs. Therefore, startups 
often seek help and support in this process. This can be financial support but also knowledge, experience 
and network can help the startups in building their business.   

One way for startups to receive the help they need, is to join an accelerator or incubator program.  
Accelerators and incubators support startups by offering a program that will speed up their development. 
Startups that participate in such a program have a 23 % higher success rates compared to startups which 
do not get this support (Hoffman & Radojevich-Kelley, 2012; Regmi et al., 2015). Therefore, the 
participation in the program is beneficial to both the startup as the accelerator. The startup has higher 
chance to succeed and this is in the interest of the accelerators, as this will lead to profit and return on 
investment.  
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Next to accelerators and incubators, who mainly offer the startups support in terms of knowledge and 
experience, there is also financial support granted to startups in the form of subsidies or investments. As 
not all of these startups succeed, part of the investment will not be returned. Research shows that only 
4% of total exits generates a return of 5x and 70% of early-stage venture capital investments generates a 
loss (Prencipe, 2017). To limit this, it would be valuable to know beforehand which startups are worth the 
investment (Kofanov & Zozul`ov, 2018). In other words, how long the development will take, and when 
profit will be generated. However, it is very hard to assess this, as it is unclear which aspects cause success 
and failure. It is complicated to set a norm in the startup industries, as what these companies have in 
common is that they differ from incumbent enterprises.  

The survival rate of new firms differs across industries, since the likelihood of firm survival is shaped by 
the environment in which the firm operates (Audretsch et al., 2000). There are many different industries 
and type of startups, which may all require different support. Therefore accelerators, but also investors 
are often specialized in a specific industry. One segment that requires special support are high-tech 
startups. High-tech products often have a longer launch time, and cooperation with the supply-chain is 
required. Moreover, high-tech startups are dependent on higher levels of external funding for the 
development and testing of their product (Manigart & Struyf, 1997), while other type of startups are often 
able to do this with personal savings or small investments. This makes it intrinsically more difficult to scale 
in the high-tech industry compared to for example, online businesses. Song, Podoynitsyna, Bij and Halman 
(2008) found that the survival rate of new technology ventures established between 1991 and 2000 in the 
United States was only 22 % after 5 years.  

1.1. Problem statement 
Ries (2011) argues that a “startup’s job is to (1) rigorously measure where it is right now, confronting the 
hard truths that assessment reveals, and then (2) devise experiments to learn how to move the real 
numbers closer to the ideal reflected in the business plan”.  

Accordingly, it is important for a startup knows its maturity. The maturity of a startup is the current status 
of the venture; the more mature the venture is, the closer it is to scaling up (Mudambi & Zahra, 2007). 
This means more mature ventures have less uncertainty regarding their business model (Ries, 2011).   

It is difficult to objectively measure the performance, maturity and economic viability of a startup. It is 
unclear which aspects can be measured to give a prediction on the further development, strengths and 
weaknesses of the startup. Therefore, the uncertainty of a startup remains until profit is generated. This 
uncertainty causes many startups to fail. There is great uncertainty regarding the success factors of high-
tech ventures, which makes it complicated to assess the potential of new ventures. Startup accelerators 
stimulate ventures to be very specific in their propositions, and offer access to funding, knowledge, 
expertise and network. This decreases uncertainty and therefore increases the chances of success. 
Although the uncertainty can be reduced by the accelerator, there are no clear criteria which can be used 
to assess the performance, maturity and economic viability of the venture.  

This led to the following problem statement: 

Accelerators experience major challenges in assessing the maturity and economic viability of startups. 
Currently, many accelerators base their selection and support mainly on intuition regarding the match 
between accelerator and startup. Although accelerators try to make this process more transparent and 
fact-based, an objective framework measuring the performance, maturity and economic viability of 
startups is often not in place. Moreover, the transition from startup to a mature business is often vague. 
If this transition would be more transparent and strictly defined, it would help accelerators to better 
support the startups in their development and transition. 
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1.2. Research questions 
As stated in the previous section the aim of this research is to construct a framework to assess the maturity 
and economic viability of startups, based on scientific literature. The main research question to guide this 
research is defined as follows: 

How can high-tech startups be assessed on their maturity and economic viability?     

To be able to provide a solid answer to this question, four sub-questions were derived. Sub-questions 1 
and 2 are literature based and will be answered by a theoretical analysis. Sub-question 3 will guide the 
empirical analysis and sub-question 4 will provide design principles and requirements, to finally lead to a 
tool to assess high-tech startup maturity and economic viability.  

1. What are success factors for high-tech startups to grow into mature business, according to existing 
models and methods? 

This question will discuss success factors of startups from existing literature. The goal of this question is to 
reveal which aspects are crucial in the development of high-tech startups, as well as approaches and 
methods known to explain this process. 

2. What is known in literature about the way of working of high-tech start up accelerators, especially 
the selection of ventures?  

In answering this question, literature on selection and monitoring of accelerators will be encountered. 
This will be done by theoretical research on startup acceleration, selection and monitoring. The goal of 
this question is to discuss the methods of startup accelerators, which are proven by research to be 
beneficial to the performance of the startup.    

3. How does HighTechXL select and monitor the startups in its program? 

Here the practical implementation of high-tech startup acceleration will be reviewed. This analysis will be 
executed by studying documents, participation and observations. The outcomes of this analysis will be 
compared to the outcomes of the second sub-question to reveal differences between literature and 
practice.  

4. How can a high-tech startup accelerator design an evidence-based decision-support tool to assess 
the maturity and economic viability of the ventures it supports? 

By combining the findings from literature and practice, the principles and requirements for a framework 
which is evidence-based, but also useful and applicable in practice, are defined. Here recommendations 
for accelerators on how to assess the maturity and economic viability will be provided.  

1.3. Definition of concepts  
The aim of the section is to provide an overview of the key concepts used in this thesis. This entails 
definitions of the concepts; “startup”, “high-tech” and “accelerator”. Especially the terms “startup” and 
“high-tech” are frequently used in literature. In the JSTOR database, the term “startup” appears in 2706 
articles and “high-tech” even in 13278 articles. However, there is no widely accepted definition for each 
of these terms. Therefore, in this section the most common definitions and statements are derived from 
literature, to finally be able to give one definition that fits best in this research (shown in italic).  

Startups 
Startups are recently formed companies, mostly founded no more than five years ago (Davila, Foster & 
Gupta, 2003; Harrison, 1981). However, not every new born company is a startup. Startups deliver 
products or services that differ from steady state organizations (Davila et al., 2003; Harrison, 1981). 
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Startups are mostly based on brilliant ideas and have a founder team which is committed to make the 
company grow to success (Salamzadeh & Kawamorita Kesim, 2015). Startups often struggle for survival 
(Salamzadeh & Kawamorita Kesim, 2015), experience uncertainty about the future (Ries, 2011) and have 
to deal with information asymmetry in the labor market (Davila et al., 2003). Startups are diversified and 
complex in nature (Salamzadeh & Kawamorita Kesim, 2015) as they separate themselves from the rest of 
the companies in the market (Davila et al., 2003). Takagaki and Asakawa (2014) describe startups as being 
“small organisms that have a single mission in mind, they put all their energy in this one mission. Either 
they get the market right and end up becoming very successful or they miss it and fail.” Also the definition 
by Ries (2011) is used frequently: “ A startup is a human institution designed to create a new product or 
service under conditions of extreme uncertainty”. Considering these statements, the following definition 
was constructed and will be used in this thesis:  

Startups are recently formed companies (<5 years old) based on an idea/product that differs from 
steady-state organizations and struggles for survival under conditions of extreme uncertainty.  

High-tech industry 
The high-tech industry produces new, innovative and technological advanced products (Keeble, 1990). 
These products are based on rapid technological changes and require high inputs of scientific research, 
development expenditures and employment (Takagaki & Asakawa, 2014). Sectors which are part of this 
industry are semiconductors, manufacturing equipment, computer, communications and electronics 
(Triplett, 1996; Vohora, Wright & Lockett, 2004). In the Netherlands the focus of this industry is on niche 
markets, small batch sizes and differentiation on technological excellence in systems, automotive, 
aerospace and materials (Rijksoverheid, 2018). Another term that is frequently used to refer to high-tech 
industry is ‘state-of-the-art’ or cutting edge technology (Takagaki & Asakawa, 2014). This is defined as the 
highest level of development of a device, technique or scientific field achieved at a particular time. This 
means that a product that is high-tech today will no longer be high-tech is a couple of years. This led to 
the following definition for the high-tech industry:  

The high-tech industry produces new, innovative and technologically advanced products using 
state-of the-art technical knowledge and methods.  

More specifically, this thesis studies startups in the high-tech industry. The concepts ‘startup and ‘high-
tech’ are defined, so now these definitions can be combined to understand high-tech startups.  

High-tech startups are significantly different from other type of startups in their development, financing 
and launch time. High-tech startups require additional money for R&D and to develop new products and 
explore the market (Manigart & Struyf, 1997; Regmi et al., 2015).  Next to funding, high-tech startups have 
to cooperate more with third parties. Think for example of the supply-chain, this is often a challenge for 
recently formed companies as these prefer to focus on the development of their core business. However, 
without cooperation it will be very hard, if not impossible to sustain a high-tech business. 

Accelerator 
The concept of startup accelerators exists since circa 2005 (Haines, 2014). This is relatively short and 
therefore little research has been conducted in this field. Accelerators are companies that support new 
ventures in their development. Mentorship is frequently cited as a valuable aspect of accelerator 
programs, but it varies quite substantially among programs how and if mentors are incorporated (Cohen, 
2013; Regmi et al., 2015; Sepulveda, 2012). The limited duration of programs helps assemble mentors, 
guest speakers, and other resources for the ventures (Cohen, 2013). 

The terms accelerator and incubator are often used interchangeably and although there is overlap 
between the concepts, there are also some differences between the two. Both prepare companies for 
growth, by providing guidance and mentorship, but in different ways and at different stages in the life of 
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the business (Sepulveda, 2012). The most frequently mentioned features which distinguish accelerators 
from incubators are as follows. First of all, accelerators offer a program of limited duration with intensive 
support and mentoring, while the support of an incubator is less intensive and not time-bound. Secondly, 
in an acceleration program a bulk of companies are supported at the same time (fixed start date), while 
incubators can be joined at any time. Thirdly, accelerator mostly offer a small amount of financial support 
in return for a percentage of equity (5-7%) (Clarysse & Yusubova, 2014; Cohen, 2013; Hoffman & 
Radojevich-Kelley, 2012; P. Miller & Bound, 2011).  

The purpose of startup accelerators is to help ventures in the early stages of their development. This 
support consists of definition and building of the initial product or service, identifying promising customer 
segments, and secure resources, including capital and employees (Cohen, 2013). The accelerator helps 
the startups to fulfill these action by providing a development program including mentoring, networking, 
management services, knowledge and expertise, services, access to resources from stakeholders and 
office space (Bauer, Obwegeser & Avdagic, 2016; Clarysse & Yusubova, 2014; Hoffman & Radojevich-
Kelley, 2012).  Another important aspect is the development of the teams and learning from each other 
during the short-term period (Haines, 2014). The accelerators foster the entrepreneurial processes by 
mentoring, this increases the startups’ knowledge-based resources, which is crucial for success (Yitshaki 
& Drori, 2017).  

The additional challenges of starting a business in the high-tech industry identify the need for specialized 
high-tech startup accelerators. These have a stronger focus on getting investment and have a network 
that can help with this. The high-tech accelerators typically also maintain a network with research 
institutes and companies, so the startups can execute their testing at their laboratory and research 
facilities. The following definition was constructed and will be used in this thesis:  

Accelerators are business service providers which help ventures define and build their business and 
team by offering a short-term program including mentoring, networking, knowledge, expertise, 
resources and office space. 

1.4. Company introduction  
To make sure that the findings of this study will be useful and applicable in practice, the study was 
conducted in cooperation with a company operating in this field.  

HighTechXL is a high-tech startup accelerator, located at the High Tech Campus Eindhoven. HighTechXL 
selects startups which have the potential to grow into a successful business, and supports them with 
capital, training & workshops, workspace and their network. In return HighTechXL gets a percentage of 
the equity of the startup, depending on the specific case. This means the success of HighTechXL is 
considerably dependent of the success of the startups that join and have completed their program. 
Accordingly, the selection of startups as well as the support HighTechXL provides, is continuously 
evaluated and improved. 

The issue studied in this thesis is highly relevant to HighTechXL as insights into the development of high-
tech startups can help HighTechXL to further improve their program and business. The monitoring of 
startups on maturity and economic viability will help HighTechXL to better support the startups they work 
with. Additionally, it will help the startups to get a better view on the current situation and the actions to 
take, to move to the ideal situation. This is in the advance of the startup and therefore indirectly 
contributes to the success of HighTechXL.  
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1.5. Research purpose 
The high failure rate of startups led to a growing interest in the topic. Startup success is widely studied 
but very little quantitative measures are identified in literature.  

To make sure the findings in this thesis will lead to usable and more objective measures, the findings from 
literature will be combined with knowledge and experience from high-tech startups and an accelerator. 
Experienced entrepreneurs and startup accelerators have lot of tacit knowledge gained by years of 
experience in supporting and building startups. This knowledge can add to existing literature as this 
research aims to provide a clearer understanding of the requirements for successful high-tech startup 
development. This will result in an evidence-based framework which can be used by accelerators in the 
selection, maturity assessment and support of the startups.  This research will add to existing knowledge 
by linking literature and scientific knowledge to the practical knowledge and experience of a high-tech 
startup accelerator.  

1.6. Thesis setup 
This thesis report is composed of seven chapters, each with their own purpose. The first chapter defines 
the scope of the research and introduces the topic. Moreover, the research questions and the core 
concepts are defined, and the company is introduced. The second chapter provides the methodology of 
the research, containing both theoretical and empirical analyses. The third chapter describes the executed 
literature review, consisting of three sections describing startup success factors, development phases and 
accelerators methods and procedures. This chapter will also provide answers to the first and the second 
sub-questions. The fourth chapter focusses on the empirical research, resulting in an answer to the third 
sub-question by describing the way of working of HighTechXL. The outcomes and findings of the analyses 
are used to construct design principles and requirements. These are discussed in the fifth chapter and 
provide an answer to the fourth sub-question. Chapter 6 discusses the final solution design and the tests 
which have been conducted to generate this solution. The final chapter summarizes the findings of the 
research and the main recommendations. Moreover, the implications, limitations and suggestions for 
further research are discussed.  
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2. Methodology 
This thesis applied a science-based design approach to connect scientific literature to the practical issues 
of startup accelerators. The design science approach was initiated by Simon (1969), and is applied in 
various fields, like information systems and organization studies, over the past years. This research 
approach aims to solve problems by applying theoretical knowledge to a specific practical case.  

The methods for this thesis were inspired by the work of Van Burg, Romme, Gilsing and Reymen (2008). 
In which a theoretical and empirical analyses were carried out simultaneously. These results were 
combined by means of design principles to generate a complete overview of both research- and practice-
based findings. Design principles are ideas and propositions which serve to design and construct a detailed 
solution. The design solution includes elements of the local setting of the problem and is therefore more 
contextualized than the design principles (Burg et al., 2008).  

In this approach, the first step was to define the problem, from this (combined with an initial review of 
existing literature) the research questions were derived, the answers to these research question should 
solve the identified problem. The next step was to identify which research methods would be used to 
provide an answer to the research questions. In this thesis, mainly qualitative research methods were 
used to answer the research questions; qualitative methods are especially suitable for research involving 
human and society and lead to non-numerical data. The goal of this thesis is to provide an overview of the 
aspects that need to be considered when assessing a high-tech startup on its maturity. For such an 
explorative study, qualitative methods suit best.   

Creswell, Hanson, Clark and Moreales (2007) discuss five qualitative research approaches: narrative 
research, case study research, grounded theory, phenomenology and participatory action research. In this 
thesis, a combination of the case study approach and the participatory action research was used. The case 
study approach was used to get an in-depth understanding of the development of high-tech startups. The 
participatory action research was used to study in which ways accelerators can better track and support 
the startups in their program.  

To conduct a case-study six types of information could be used: documents, archival records, interviews, 
direct observations, participant observations, and physical artifacts (Yin, 2003). For this thesis not all six 
were used but a selection was made on the most applicable sources of information. This were documents, 
interviews and direct observations. Although, no structured interviews were conducted, lots of 
information is gathered by talking to experts, HighTechXL staff members and startups teams. This 
information was documented by means of field notes. 

During the research, I was working for HighTechXL, this resulted in the gathering of participant-observer 
data. Participatory action research is a good approach if there is a need to bring change in a community 
(Creswell et al., 2007). The implementation of a new tool, to track and assess the startups, is a change 
within the HighTechXL community. For this research it was important to also consider other aspects of 
the organization as the implementation of the tool may impact many other activities within HighTechXL.  

Figure 1 provides an overview of the components of the 
research conducted. In the following paragraphs each part 
of the study will be described in more detail, namely the 
research approach, data collection and analysis, CIMO logic, 
and validating and testing. The same colors as used in Figure 
1 are used to show which methods are used in each of the 
components of the research.  

FIGURE 1: RESEARCH OVERVIEW 

Design principles and requirements

Solution design

Theoretical analysis Empirical analysis

Validating & Testing
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2.1. Research approach 
The goal of this study was to design a science-based framework that can help accelerators assess the 
maturity of high-tech startups. This goal required an approach that combines practice and academic 
knowledge. In this study, a science-based design approach was used, this approach requires the definition 
of construction principles (Romme & Endenburg, 2006). These principles were used as guidelines in the 
development of a framework which reflects the development of a startup into a mature business. The 
science-based approach also requires the solution design to be tested in practice. Therefore, the initial 
framework was tested and validated by means of alpha- and beta-testing. To do this, an iterative approach 
was taken, allowing for testing at an early stage and fast iterations. Alpha-tests have been conducted, to 
validate the concept and improve the design solution. If the alpha-tests led to usable feedback and a 
partially validated tool, the next step was to build the tool in software and continue with beta-testing. In 
the beta-tests, the fully functioning tool was presented to the users, to gather more feedback. The results 
of these tests were used the improve the tool for further validation and development.  

Figure 2 provides an overview of the research approach, representing the chapters and the way in which 
the chapters are related to one another. On the right of every box is shown which methods are used to 
come to the results describe in the chapters.  

 

CH. 1 &2
Problem statement
Research questions

Methodology

CH. 3&4
Theoretical results
Empirical results

CH. 5
Design Principles

Design requirements

CH. 6
Final solution design

CH. 7
Discussion

Conclusions

* Initial literature review
* Company perspective

* Literature analysis
* Observations
* Case study

* Focus groups
* Brainstorm sessions

* Design process
* Testing

 

FIGURE 2: RESEARCH APPROACH AND THESIS SETUP 
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2.2. Data Collection and analysis 
To develop a tool, to more objectively assess the maturity of a venture, research had to be conducted on 
how startups develop, when maturity is reached, and which aspects need to be considered. As mentioned 
before the data collection and analysis were conducted on both theoretical and empirical data.  

2.2.1. Theoretical analysis 
The theoretical analysis provided an answer to the 
first two sub-questions. Therefore, this part 
consists of two main components.  

First, the success factors of high-tech startups 
were analyzed, this was done by a literature study. 
All success factors were listed and categorized. 
Secondly, frameworks and models on maturity 
levels were studied to see which phases are 
needed to reach the level of a mature business. 
Combining those results generated a business 
maturity matrix. To determine the requirements per maturity level, an empirical research was conducted. 

The next part of the theoretical analysis was focused on accelerators. A systematic literature review was 
carried out on high-tech startup accelerators’ functioning, more specifically the selection of the startups 
for the program. This information was considered in the development of the tool as high-tech startup 
accelerators are the projected users of the tool, it is relevant to consider their way of working in the 
development.  

Figure 3 shows the three components of the theoretical analysis; success factors studied by literature 
study, snowballing methods and categorization; phases researched by literature study and comparison; 
accelerators studied by literature study.  

To execute the literature reviews discussed, databases like JSTOR, Google Scholar and Web of Science 
were used. First a systemic literature research was conducted using the following search terms: Startup, 
Accelerator, High-tech, Startup AND Accelerator, Startup AND High-tech, Startup AND Maturity, New 
venture, New venture AND Maturity, Startup development phases, Startup success factors. The results of 
the systemic literature research were used as the basis of further literature search. This was mainly done 
by the snowball method as discussed by Wohlin (2014). In this approach, the citations and references of 
an article are used to look for new articles.  

2.2.2. Empirical analysis 
For the empirical part of this research, qualitative methods were chosen because this works better in 
exploratory research (Yin, 2015). The goal of this research was to get insights into the current way of 
working of high-tech startup accelerators. This information could best be acquired by experience, focus 
groups and interviews.  

The empirical analysis was conducted at HighTechXL, a high-tech startup accelerator. HighTechXL’s 
program, selection procedure and monitoring during the program were observed. Between November 
and June, I was physically present at HighTechXL to follow the activities which were organized. This also 
provided me with the opportunity to observe the startups and the way of working within HighTechXL and 
to collect data.  

FIGURE 3: THEORETICAL ANALYSIS - METHODS 
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The goal of the empirical analysis was to generate a design 
principle which were compliant with both theory and 
practice. The practice-based principles were derived from 
the tacit knowledge and experience of HighTechXL staff 
members, as well as discussion with their alliance 
members, experts on the field and startups team 
members. To do this, conversations, discussions, focus 
groups and demonstrations were conducted. The results 
of these were documented by means of field notes.  

Figure 4 shows an overview of the empirical analysis. This 
part consists of three topics: the HighTechXL program 
which was studied by means of participation, observations and documents; and the selection  and 
monitoring studied by observations and documentation.  

2.3. Design principles and requirements 
The next step in the research approach, is the construction of 
principles and requirements, which can be used to guide the 
development of the final solution design. Figure 5 shows the 
methods that were used to define the design principles and 
requirements. The CIMO principles are defined based on the 
results of the theoretical and empirical analysis. Discussions with 
HighTechXL staff members, startups and a focus group led to the 
definition of additional design requirements.  

2.3.1. CIMO principles 
To be able to translate the knowledge, gained from the theoretical 
and empirical analyses, into design principles, CIMO logic was used. CIMO logic is a structured approach 
to construct design principles. CIMO stands for Context, Intervention, Mechanism and Outcome (Denyer 
et al., 2008). The context (C) describes the surroundings, this includes both internal and external 
environmental factors. This factor remains mostly the same for all principles. The intervention (I) describes 
the instruments or actions needed to make a change. The mechanism (M) describes why the suggested 
intervention generates a specific outcome in the described context. And outcome (O) is the intended 
result of the intervention in this context (Denyer et al., 2008). 

CIMO logic is a valuable approach to apply in this kind of research, as 
it not only suggests an intervention to solve a specific problem, but it 
also explains how this works and why this led to this specific outcome. 
Therefore, CIMO logic requires a deeper understanding of the 
principles, leading to a more suitable design. CIMO logic can be 
applied to generate research-based principles, but the principles can 
also be based on successful professional practice (Aken & Romme, 
2012). In this research the CIMO principles will be based on both 
theoretical and empirical findings.  

Figure 6 shows how the components of the theoretical and empirical 
analyses are combined to construct CIMO principles. This was done 
by comparing and matching aspects of the theoretical analysis to 
aspects of the empirical analysis. The success factors from literature 
were matched with the deliverables of the HighTechXL program. The 

FIGURE 6: COMPARISON - METHODS 
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maturity phases in literature were offset to the stages experienced by the startups to determine which 
phases are reached with the program. The lean startup methodology was compared to the workshops 
provided by HighTechXL. And finally, the selection methods from literature and HighTechXL were 
compared to get a complete overview of the requirements for a selection tool.  

2.3.2. Design requirements 
While the CIMO principles focus on the content of the tool, there are also additional requirements and 
prerequisites that must be considered in the development of the tool.  

To define the needs and expectations of HighTechXL, a focus group was setup with the management team. 
Here everyone was asked to write down what expectations they had, regarding the requirements for the 
solution design. This was done for functional requirements, user requirements and boundary conditions. 
The outcomes of this focus groups were discussed and summarized to derive a complete set of design 
requirements. These were again shared in the HighTechXL meeting, to make sure everyone was aware of 
the design requirements.  

2.4. Validating and testing 
Throughout the development of the tool, validating and 
testing took place in an iterative manner. Some were small 
tests with one or two teams present at the office, while 
others were more elaborate, including several team and 
experts. For example, a full test of the tool with startups and 
experts was conducted, to validate if the tool provides useful 
insights. The intermediate tests were conducted at short 
time intervals with the purpose to make fast iterations and 
improvements to specific aspects of the tool.  

In total, four alpha-test and two beta-tests have been 
conducted, in the period from December till April. In these 
tests, 10 startups have participated. Some of these have 
participated in both the alpha- and the beta-tests. 
Additionally, a demonstration was provided to the alliance 
members of HighTechXL, to get feedback on the way of 
working of the solution design. Figure 7 shows the tests that have been conducted to finally result in the 
solution design as will be presented in Chapter 6.  

In the sections below both alpha- and beta-testing procedures are discussed more elaborately. A complete 
overview of all tests conducted can be found in section 0.   

2.4.1. Alpha-testing  
Based on the design principles and requirements, an initial solution design was generated. Alpha-tests 
were conducted at the initial phase of validating, to make sure the tool performs as expected. This was 
done with the teams currently enrolled in the HighTechXL program. First, one case was selected, and the 
team was asked to use the initial draft of the tool to see if it works as it should. Improvements and changes 
were made and then the next team would be asked to test as well. In this way, the most feedback could 
be gathered without too much effort and rework. Because these tests were executed at an early phase of 
the development of the tool, it was still relatively easy to make changes. Four of these cycles were 
conducted, and this resulted in a second version of the design. The results of this first alpha-tests were 
used to make improvement to the tool and to assess its performance and usefulness.  

FIGURE 7: VALIDATING AND TESTING - METHODS 
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After these first tests, it was concluded that the team aspect was not sufficiently covered by the initial 
design. Therefore, the decision was made to develop a separate design for the team aspect. This led to 
two new alpha tests. One on the business assessment tool, in which two teams participated, and one on 
the team assessment, in which three teams participated. Next to the startup teams also experts on 
business development and team dynamics were involved. The alpha-test on business assessment 
uncovered little issues, therefore this part of the tool was developed to allow for beta-testing.  

The test of the team assessment uncovered many issues; therefore, an extra iteration of alpha-tests was 
made. In the final alpha-test of the team assessment, two teams participated, as well as a team expert.  

2.4.2. Beta-testing 
After the alpha-testing, it was proven that the concept design should be able to perform as planned, and 
the development of the fully functioning prototype was started. For this an external Java developer was 
asked to build the tool on the online platform of HighTechXL. When this was finished, a beta-test was 
conducted. In this test, a fully functioning version of the tool was presented to teams and experts. The 
performance, output and usability of the tool was tested. This led to further improvements and the 
development of a final design.  

For the first beta-testing startups, that have participated in the program of HighTechXL, were asked to use 
the tool. In this test, the teams were asked to fill out the questions before coming to the meeting. In the 
meeting the reports were discussed with the team and experts. Also, the implementation of the tool in 
the current business of HighTechXL was tested. In the development of the tool, the deliverables of the 
HighTechXL program were linked to different stages, during the beta test was checked if this linking was 
done correctly.  

The second beta-test was conducted with a startup team outside of HighTechXL. The aim of this test was 
to see if this tool would also add value to external parties. This test also provided insight in the usability 
of the tool, as these teams had never seen the tool before and they didn’t receive any additional 
information or explanation.  
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3. Theoretical analysis 
This chapter discusses the findings from literature and will provide an answer to the first and the second 
sub-question. The aim of this chapter is to get an understanding of the available knowledge on high-tech 
startup development in accelerator programs. The theoretical chapter consists of three components; first 
the success factors of high-tech startups are discussed (3.1.), then the phases, they experience during the 
development (3.2.), and lastly the practices of startup accelerators will be described (3.3.). The final 
section is dedicated to the conclusion of the findings on the three sections (3.4.).  

3.1. Startups success factors 
Kerr, Nanda and Rhodes-Kropf (2014) and Stam (2008) mention that entrepreneurship is about 
experimentation. The knowledge required to be successful cannot be known in advance or deduced from 
some set of first principles. However, research has been conducted into the success factors of startups, 
the characteristics of a mature business and the phases that lead to the development from startup to 
mature business. Although, there will not be a fixed set of principles that apply to each startup, there are 
success factors which can be identified and can be used to evaluate the status of the startup. The literature 
study is conducted in eight sub-topics: team, business model, market, finance, technology, product, 
supply-chain and sustainability. These sub-topics were the result of categorization of the success factors 
mentioned in literature and allowed for more structured research. This part of the theoretical analysis will 
provide an answer to the first sub-question: 

What are success factors for high-tech startups to grow into mature business, according to 
literature, existing models and methods? 

In the next sections, the most important success factors of each of the sub-topics are discussed. These 
factors will also come back in the overview and answer on the sub-question in 3.4.1. 

Team  
A team is a group of individuals who “combine their efforts to achieve a common goal” (Annett, 
Cunningham & Mathias-Jones, 2000). Team performance can be defined as the team’s ability to reach this 
goal, measured by results and output generated. But team performance can also be defined as the ability 
of the team to combine their effort and to work together (Castka, Bamber, Sharp & Belohoubek, 2001). 
In a high-performance team culture, the team consists of the right people, they work together in an 
effective manner and are able to generate results.  

The first step in the development of a high performance team culture, is the selection of the optimal 
members for the team (Kichuk & Wiesner, 1997). The team members need to invest lots of knowledge, 
time and energy prior to financial investments. According to Boeker and Wiltbank (2005), the ability of 
the initial leadership team to continue to meet new challenges as business evolves, is crucial to the success 
of the new venture. The team should be able to manage the venture, this means a strong management 
team should be installed and the team should be able to evaluate risk (Cusumano, 2013; Hall & Hofer, 
1993).  

To get a strong and effective team, there are several factors that could be considered. The team size, 
demographics, motivation and ambition have proven to be of influence on the performance of a team 
(Gelderen, Thurik & Bosma, 2006; Song et al., 2008). Especially shared entrepreneurial passion and a 
shared vision contribute to the performance of the team (Mol, 2019). When considering team 
performance, it is also relevant to consider the personalities of the individual team members (Kichuk & 
Wiesner, 1997). 

Additionally, the team needs the right skills, knowledge and opportunity (Stam, 2008). Which skills and 
knowledge are required depends on the specific case the startup is working on. However, knowledge and 
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experience in the specific industry, marketing, setting up a business and R&D are always required 
(Gelderen et al., 2006; Hall & Hofer, 1993; Song et al., 2008). It is important to note, that there should be 
a balance between hard and soft skills (Mol, 2019).  Another aspect, which startup teams often struggle 
with, is the credibility. The team should build credibility and references which support their business 
(Cusumano, 2013; Hall & Hofer, 1993).  

For a successful startup, it is very important that the team is able to sustain their efforts and way of 
working (Hall & Hofer, 1993). To do this, the team should aim to develop a high-performance team culture 
(Bates, 2018). A frequently cited aspect in team culture is trust amongst team members. This is required 
to create team spirit and a feeling of psychological safety (Bates, 2018; Costa & Anderson, 2011; 
Edmondson, 1999).  Edmondson (2006) defined team psychological safety as “a shared belief that the 
team is safe for interpersonal risk taking”. This facilitates learning behavior as it eliminates concerns about 
the reactions of other team members. Learning is likely to facilitate performance but also requires time 
investment without assurance of results, suggesting it may reduce efficiency under certain conditions 
(Edmondson, 1999).  

Business model 
For a startup to become successful, a feasible business plan is required (Gelderen et al., 2006). The 
feasibility of the business model is dependent on the assumptions made when the business model was 
established, these assumptions need to be validated. Moreover, the venture needs to be able to 
demonstrate profit potential (Cusumano, 2013). This is the venture’s ability to make and to increase the 
profit generated over time. The strategy of the venture should be defined (Carayannis & Provance, 2008), 
this includes initial insights into risks (Hall & Hofer, 1993).  Although a strategy should be defined, it is also 
important to maintain some flexibility in both the strategy and the technologies used in the business 
model (Cusumano, 2013).  

According to Johnson, Christensen and Kagermann (2008), a good business model consists of four 
elements that together create and deliver value. The first one is the customer value proposition. To deliver 
value to your customers, it is important to have a way to solve an issue for your customers. The bigger the 
issue and dissatisfaction with current offerings, the better the customer value proposition and therefore, 
the business model. The second aspect which contributes to the business model is the profit formula. This 
is the way in which the company creates value for itself. The profit formula consists of revenue model, 
cost structure, margin model and resource velocity. The final two elements are key resources and key 
processes, these describe how the value will be delivered to both the customer and the company. This 
are also elements which are included in the business model canvas, developed by Osterwalder and 
Pigneur (2010). This canvas will more elaborately be discussed in Chapter 3.3.1. 

Finance 
Financial resources are frequently mentioned as a contributor to startup success (Carayannis & Provance, 
2008; Gelderen et al., 2006; Mallick & Schroeder, 2005; Song et al., 2008). Investment will lead to a more 
successful startup because the venture has the resources needed to deploy their business, and can focus 
on other aspects apart for looking for funding (Hall & Hofer, 1993; Song et al., 2008). This investment will 
be used to develop the product or service and to maintain the company until it has reached a stable 
financial position. However, the investors incentives might not always be aligned with the startup. This 
can be a reason to stop the investment although the idea is promising (Kerr et al., 2014). This can happen 
for example when the project pivoted and therefore, does not fit the portfolio of the investor anymore. 
The investor wants to have projects that fits the portfolio and can generate high gross returns. In this case 
the startup has to search for a new investor to be able to continue the startup.  

Absolute measures like financial resources and investment are frequently used to assess the performance 
and success of a startup, this might not always give a clear picture. The amount of investment and 
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resources needed, differs a lot across different types of ventures. More comparable financial measures 
are rate of return and equity shares (Hall & Hofer, 1993; Mallick & Schroeder, 2005). For startup success 
it is also important to have very clear financial projections, this will help the startup to be aware of their 
financial needs.  

Market  
When starting a business, it is important to look into the market in which you would like to launch your 
product. First of all, you should specify in which industry or market (segment) you want to launch 
(Gelderen et al., 2006). Then market research needs to be conducted, this includes determining the 
market size, scope, competition intensity, risks and share (Cusumano, 2013; Gelderen et al., 2006; Hall & 
Hofer, 1993; Mallick & Schroeder, 2005; Song et al., 2008). When all of this is clear and identified, the 
venture should collect market feedback and determine market attractiveness (Hall & Hofer, 1993; Teel, 
2017). This can be done by interviews or user testing. For a startup to be able to scale, it is crucial to be 
aware of market growth and potential. Market growth is dependent on profitability of each customer, 
cost of acquiring new customers, and the repeat purchase of existing customers (Ries, 2011; Song et al., 
2008). Startup often operate in new and unexplored markets. Therefore, it can be difficult to make reliable 
predictions on market characteristics. To minimize the risk of false assumption, the product idea should 
be tested with potential customers throughout the development of the product (Kerr et al., 2014).   

Porter (2008) identified five forces that can be used, to analyze the competition in the market in which 
the company aims to operate. It is important for a new venture (but also for incumbents) to be aware of 
competition. This can be by new entrants or by substitutes, but also rivalry among existing competitors 
should be considered.  The venture should also be aware of the bargaining power of suppliers and buyers 
as this will have as effect on the pricing.  

Product 
The product is perceived to be an important category in building a startup, often the other aspects are 
built around the product. For startups the product should differentiate from existing products (Hall & 
Hofer, 1993) and be compelling to customers (Cusumano, 2013). It is always good to deliver a new and 
differentiated product, as this creates awareness in the market. But for startups it is crucial as they still 
need to gain a place in the market.  

To create this awareness, a marketing strategy is required. A model that is frequently used to describe 
this is the marketing mix by (McCarthy, 1960). The marketing mix, containing the four P’s (Product, Price, 
Place and Promotion) as core classes, was introduced by McCarthy (1960). This model is the most cited 
and most used classification system for the marketing mix (Waterschoot & Bulte, 1992).  

However, this model also has some limitations (Waterschoot & Bulte, 1992). First of all, the categories are 
not clearly defined, and no properties or characteristics are identified in order to classify. Secondly, the 
categories are not mutually exclusive, meaning the model can be interpreted and used in different ways.  

Montoya-Weiss and Calantone (1994) found several factors driving new product success at project level. 
The factors found are categorized in four groups: strategic factors, development process factors, market 
environment factors and organizational factors. Although, these factors are not specifically focused on 
high-tech products, it is expected that these factors will also apply for this type of products.  

Different types of product go through different diffusion and adoption curve. This is an important aspect 
to consider as it determines the time-to-market, the sales and therefore, the funding needed to survive 
till the break-even-point is reached.  

A frequently used model which describes the diffusion and adoption of an innovation, is developed by 
Rogers (2003). The rate of adoption is determined by the five attributes of innovations: relative advantage, 
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compatibility, complexity, trialability and observability.  A high-tech startup should consider the diffusion 
curve they want to pursue and implement this in their product development plan.  

Technology 
When building a high-tech startup, the technology will be of influence on the success and performance of 
the venture. First of all, a technology needs to be selected and research should be conducted to review 
the technical performance (Hall & Hofer, 1993; Mallick & Schroeder, 2005).  

When working with a new technology or a new application of an existing technology, it might be wise to 
file a patent (Song et al., 2008). Patents can make a startup a success, as it decreases the likelihood of 
being copied. This will therefore increase the competitive advantage of the venture. However, filling 
patents is a costly and time-consuming activity. Therefore, most startups don’t do this and choose to keep 
their idea secret and sign NDA’s with all partners. 

Technology readiness levels (TRL) can be used to assess the maturity of a technology (Mankins, 1995). 
These TRL’s were determined by NASA for their space activities however, this system can also be applied 
in other technical areas. Nine distinct levels were identified (TRL 1 till TRL 9), as can be seen in Table 2.  

TABLE 2: TECHNOLOGY READINESS LEVELS (Mankins, 1995) 

TRL 1 Basic principles observed and reported 
TRL 2 Technology concept and/or application formulated 
TRL 3 Analytical and experimental critical function and/or characteristic proof-of-concept 
TRL 4 Component and/or breadboard validation in laboratory environment 
TRL 5 Component and/or breadboard validation in relevant environment 
TRL 6 System/subsystem model or prototype demonstration in a relevant environment 
TRL 7 System prototype demonstration in a space environment 
TRL 8 Actual system completed and ‘flight qualified’ through test and demonstration 
TRL 9 Actual system ‘flight proven’ through successful mission operations 

 
Supply-chain 
For a high-tech venture to be able to deliver its product or service to its customers, a supply-chain should 
be in place. To get this done, the venture should design for manufacturing (Teel, 2017). This means the 
design should be compliant with materials and methods which suppliers can provide. Moreover, the 
supply-chain should be integrated, which means the venture should cooperate across different levels of 
the value-added chain (e.g., suppliers, distribution channel agents, or customers) (Song et al., 2008). The 
performance of a supply-chain is dependent on costs, activity time, customer responsiveness and 
flexibility, these can be measured related to resources, output or flexibility (Sílvio, 2001).  

Yu, Zeng and Zhao (2007) conducted research into the supply-chain disruption risks. From this research 
can be concluded that the decision between single or dual sourcing should be made depending on the 
magnitude of the disruption probability. The higher the disruption probability, the higher the benefits in 
profit when choosing dual-sourcing. Considering the case of high-tech startups, the best option is to use 
dual sourcing as this type of companies have lots of uncertainty and therefore high disruption probability. 
However, for a startup it is more complicated to secure the supply-chain than it is for incumbent firms, 
because of the uncertainty and risks involved in startups. Suppliers might be hesitant to get into contract 
with startups when sales cannot be guaranteed.  
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Sustainability 
Over the last years, the role of sustainability in business strategy and marketing has become a point of 
attention for researchers (Kumar, Rahman, Kazmi & Goyal, 2012). However, sustainability is often still 
seen as a long term vision to generate a strategy based on ethical and moral principles (Kumar et al., 
2012). But sustainability is becoming more and more a requirement for customers, and therefore it can 
become a business asset and lead to a competitive advantage (Figge, Hahn, Schaltegger & Wagner, 2002). 
Kofanov and Zozul`ov (2018) also stress the importance of sustainability for startups, as their products or 
services should be cost-effective, reproducible and scalable, to be able to compete with incumbents. To 
be able to integrate sustainability in the business strategy, the company and their stakeholders should be 
aware of the importance. Early-stage startups are still very flexible, as there is lots of uncertainty and 
many choices and decisions still have to be made (Sommer, Loch & Dong, 2009). This means if startups 
implement sustainability in their decision-making from the start, it will be easier to create a sustainable 
company than it is for incumbent enterprises to change their current strategy. Therefore, startups are in 
a very good position to generate a competitive advantage with sustainability.   

The triple layered business model canvas is a tool for exploring sustainability-oriented business model 
innovation (Joyce & Paquin, 2016). It is called the triple layered business model canvas as two additional 
layers are added; “an environmental layer based on lifecycle perspective and a social layer based on 
stakeholder perspective” (Joyce & Paquin, 2016).   

3.2. Development phases 
For a startup to grow into a mature business, there are many steps which have to be taken. It needs to be 
clear what the startup development consists of, which phases are passed through and what needs to be 
done to get to the next phase. There are several theories and frameworks that identify different stages in 
the development of the startup.  

In this section the most applicable models to describe the development of a company, are discussed. 
Finally, this will conclude in an overview of the models and the definition of several phases which are 
relevant in high-tech startup development as discussed in 3.4.2.  

Greiner’s Growth model 
The first model that will be discussed is the Greiner’s Growth model which was introduced in 1972. This 
model divides the development of an organization into five distinct phases (Greiner, 1972). What 
differentiates this model from other models is the identification of stages of evolution and revolution, 
next to the phases. An evolution is a prolonged period of growth where no disruption or change occurs 
within the organization. A revolution is a period of substantial uncertainty, which causes changes in the 
organization. A business can only reach the next phase when a revolution has taken place (Greiner, 1972). 
Therefore, according to this model, a firm can only reach maturity when several revolutions have 
occurred, each followed by a period of growth.  

This model also suggest that the maturity of an organization is directly linked to age and size of an 
organization. Moreover, each phase is a result of the previous phase and a cause for the next phase. 
Therefore, Greiner (1972) suggests a linear development of organizational growth.  

Corporate life cycle 
D. Miller and Friesen (1984) describe the corporate life cycle, which consists of five phases. The first phase 
describes the birth of the firm, firms in this phase “are young, dominated by their owners and have simple 
and informal structures” (D. Miller & Friesen, 1984). Then the growth phase occurs, in this phase the 
emphasis is on achieving sales and creating opportunities to scale. In the maturity phase, the sales levels 
stabilize, level of innovation decreases and a bureaucratic organization structure is established (D. Miller 
& Friesen, 1984). The maturity phase is followed by the revival phase in which the firms focusses on 
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diversification and expansion of product-market scope. The final phase is the decline phase, in this phase 
profit drops as the market stagnates (D. Miller & Friesen, 1984).  

The model by D. Miller and Friesen (1984) describes the full life cycle of corporate firms. This thesis aims 
to identify the phases of development of a high-tech startup from idea till mature business. The phases 
revival and decline will therefore not be considered in this research. For future research, it might be 
relevant to also study these phases, to help the startup not to get into these phases.  

Capability maturity model 
The next model which will be discussed here is the capability 
maturity model by Paulk, Curtis, Chrissis and Weber (1993), 
see Figure 8. The model describes the five levels of software 
process maturity but is applied in many other fields of 
research as well. This model could also be used to explain 
the processes and way of working in a startup.  

At the initial phases there are no standardized procedures, 
problems are solved when they occur, work gets done, but 
is often delayed and over budget. In the next phase, projects 
are planned, performance, measured and controlled. The 
next step is to make sure these procedures are 
standardized, and all projects will be executed in a similar 
manner. Then, the generated data will be used to predict 
performance and align the needs of all stakeholders. In the 
final stage, a standardized improvement process is 
implemented.  

The capability maturity model by Paulk et al. (1993) is used as basis for other models. For example, 
Estampe, Lamouri, Paris and Brahim-Djelloul (2013) describe the supply-chain maturity grid, which is very 
similar to the capability maturity model as presented by Paulk et al. (1993). Similar to the capability 
maturity model, the supply-chain maturity grid present five levels. The maturity is, in these models, 
dependent on the performance and the structure in the process.  

Startup phases 
Gelderen et al. (2006) studied the pre-startup phase. An important notion from this research is that very 
different ideas exist about the moment a startup is in business. In this article, four different definitions of 
startup moments are discussed: intention, boundary, resources and exchange. Depending on the 
definition used, these phases are startup of pre-startup phases.  

In this thesis all of these definitions are considered part of the startup process. In this thesis no pre-startup 
phases are defined. However, the articles by Gelderen et al. (2006) is a good example to show how 
important clear definition of the phases is, to prevent misunderstandings.  

Stage-Gate model 
In the stage-gate model as discussed by Cooper (2008), the stages of new product development are 
identified, see Figure 9. The model shows that each stage is an iterative process which should take place 
in discussion and cooperation with the customer or user. Differentiating about this model are the gates, 
at these gates the decision is made whether the project can continue. When the project continues it goes 
to the next phase.  In this model it is possible to put projects on hold or stop them completely when the 
requirements are not met.  

FIGURE 8: CAPABILITY MATURITY MODEL  
(Paulk et al., 1993)  
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FIGURE 9: STAGE-GATE MODEL FOR NEW PRODUCT DEVELOPMENT (Cooper, 2008) 

Although this model is focused on new product development, it makes sense to include these phases in 
the discussion and development of the phases for startup development.  As the startups are also 
developing a new product, these steps are part of the process. The iterative way of working as shown in 
the stage-gate model is in line with the lean startup methodology, which is frequently used by startups 
and accelerators, as will be discussed in the section: 3.3.2. 

The stages in the stage-gate model show the process from idea-generation till product launch. Business 
development will have more steps and phases after product launch. Moreover, business development 
compiles of more aspects than solely product development.  

Startup lifecycle 
The models discussed earlier were general models to describe the development of a venture. However, 
these models might not be applicable to high-tech startups. There are also models which focus on startups 
and aimed to provide insights into the development of startups as this might differ from normal 
organizations. Based on entrepreneurship theories, Salamzadeh and Kawamorita Kesim (2015) have 
divided the lifecycle of startups into three stages: the bootstrapping stage, the seed stage and the creation 
stage, as presented in Figure 10.  In the bootstrapping stage an ambition is expressed, and an initial set of 
activities required to develop a profitable business is developed. This stage is called “bootstrapping” since 
resources need to be acquired by investments, and product feasibility needs to be demonstrated. The 
next stage is the seed stage, here the venture needs to focus on prototype development, market entry 
and support mechanisms, like accelerators and incubators. A lack of support mechanisms is a cause of 
failure in this stage. When the venture passes this stage, it is ready to sell its product. This is called the 
creation stage, here an organization/firm is established and employees are hired (Salamzadeh & 
Kawamorita Kesim, 2015).  
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FIGURE 10: LIFECYCLE OF STARTUPS (Salamzadeh & Kawamorita Kesim, 2015) 

These stages identified by Salamzadeh and Kawamorita Kesim (2015) give a good impression of the first 
steps to build a startup. However, these phases are not sufficient to explain the complete development 
from startup to mature business.  

3.3. Accelerators 
Business accelerators are a recent phenomenon, therefore not many studies have been conducted on 
accelerator program success factors and their impact on new venture development (Clarysse & Yusubova, 
2014). However, the study by Audretsch et al. (2000) shows that accelerators increase the success rates 
of startups. Therefore, there have to be certain aspects in the acceleration program which positively affect 
the performance of startups. The higher success rate for startups that participate in an acceleration 
program could be explained in two ways:  

1. Success caused by startup selection procedure       
 It is possible that the startups that are admitted in an acceleration program had already a higher 
chance of success than the ones who are not accepted. In this case the selection procedure of the 
accelerators is able to make a clear distinction between startups that have the potential to become a 
successful business and the startups that do not have sufficient economic viability to grow into a mature 
business. If the latter is the case, the accelerators are able to somewhat predict the success rate of the 
ventures that apply for their programs, and only accept the ones that have sufficient potential.   

2. Success caused by startup acceleration program      
 The other possibility is that the startups that participate in the acceleration program have a higher 
success chance, because of the help and support provided by the accelerator. The acceleration program 
makes the startups aware of all aspects of the development and provides support in this, as well as 
connect them to the right people in their network. Accelerators require startups to do market research 
and to talk to their target customers, to provide insight into the demand. The accelerator often also 
provides a small amount of financial support and help the venture to get access to other financial 
resources, labor or technology and to get the supply for the startup in place. However, the needs of supply 
forces may vary across different startups, therefore accelerators will not always be able to meet the needs 
of the startups in this aspect. In other words, this support and program of the accelerator increased the 
success chance of the startup.   
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In this chapter both options are considered, and it might even be a combination of the two explanations. 
First, the selection procedures applied before the start of the program as well as the monitoring during 
the program are analyzed. Secondly, the way of working applied, when teams are in the acceleration 
program is considered, this part is mainly focused on the content of the program.  

This part of the theoretical analysis will provide an answer to the second sub-question: 

What is known in literature about the way of working of high-tech start up accelerators, especially 
the selection of ventures? 

3.3.1. Startup selection 
Selection is a concept which is widely studied in evolutionary studies. Although evolutionary studies are 
mainly focused on selection and variation in nature (Ridley, 2004), some insights are applicable to other 
areas as well. This led to a new stream of research on evolutionary economics, that uses concepts like 
competition, inheritance and variation to explain product development and innovation (Ehlhardt, 2016). 
Startup accelerators could apply these principles to their selection of startups for the program as well. 
Competition of the startup will be analyzed, inheritance can occur in existing technology, applied in a new 
field, and variation are the differentiating elements of the venture.  

Selection is crucial for resource allocation, with respect to both startup accelerators (Lumpkin & Ireland, 
1988) and general economy (Hackett & Dilts, 2004). This hold for startups, as they often get access to 
resources, the moment they enter an accelerator program. The accelerators only have a limited amount 
of resources and therefore have to select the most promising startups. Hoffman and Radojevich-Kelley 
(2012) conducted a research into accelerators, by analyzing the role of five accelerators in assisting 
nascent firms. They found that the selection of startups for the acceleration programs was mainly based 
on the ability of the accelerator to make a difference to the startup. Another important criterion is strong 
lead founders and willingness to adapt when necessary (Hoffman & Radojevich-Kelley, 2012).  

Another field of research that studied selection of ventures is investments by venture capitalists. This type 
of companies invests in startups and therefore, research has been conducted to define what is the best 
way to conduct due diligence. This led to a set of evaluation criteria but it was also concluded that the 
selection is not a highly formalized process and decisions are often based on ‘gut feeling’ (Yang, Narayanan 
& Zahra, 2009). Shepherd (1999) did a study of venture capitalists’ assessment of new venture survival 
and claimed that the assessment policies are predominantly consistent with those proposed by strategy 
scholars. Ventures have higher probability of survival when key success factors are stable, long lead times, 
low competitive rivalry, high educational capability, and industry related competences (Shepherd, 1999). 
Considering these results, venture capitalists select startups mainly based on market and financial 
measures.  

3.3.2. Lean startup methodology  
The lean startup methodology is an approach that is gaining popularity and is also frequently used by 
startup accelerators (Krajcik & Formanek, 2015; Mansoori, Karlsson & Lundqvist, 2017). The methodology 
offers an approach to building a business and provides guidelines for entrepreneurs. At its core the 
methodology suggests validated learning through purposeful experimentation (Mansoori et al., 2017; 
Ries, 2011). It is grounded on three main sets of activities; visualize business idea in business model 
canvas; test assumptions that constitute the business model; finding “product-market” fit (Mansoori, 
2017).  

Once a minimum viable product (MVP) is produced, it is ready for testing (Ries, 2011). An MVP only 
contains the main and most important features of the product, all additional/ nice-to-have features are 
left out. This version of the product is only used to test the idea is viability. The startup should test its 
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strategy by running experiments. It is advised to test the most critical and risky assumptions first, as these 
have most impact of the business model (Ries, 2011).  

It is crucial to test assumptions, at an early stage of the business development, as you should not spend 
time on the development of a product with features, customers might not even want. Therefore, it is 
important to ask for feedback frequently and make fast iterations. Ries (2011) introduced the build-
measure-learn feedback loop, as the core of the lean startup model. The goal of this cycle is to make fast 
iterations and test how effective a product or service is, as quickly as possible.  

There are many ways and methods suggested, to gain feedback and validation of the intended business 
model. First of all, you should present your business idea to potential customers, to see if there is an 
interest. Here, it is important that interest is turned into actual sales or investments as soon as possible 
(Ries, 2011). When there are different features possible, A/B testing can be used to see which is preferred 
by the customers. In this type of testing two possible options are presented simultaneously and the 
customers are asked to choose one. Another option would be to present each option to a group of 
customers. In this case, the customers are randomly assigned to a group. From this test, the impact of 
each option can be measured on an actionable metric.   

The application of the lean startup methodology by accelerators might be a reason for the higher success 
rates of startups in the accelerator program. As the accelerator program forces the startups to test and 
validate their ideas at the early phase, misalignments will be uncovered earlier. Therefore, the startups 
will sooner be able to adapt their business model, when it does not fit the expectations of the market. 
Moreover, the products or services provided by the startup will better match customer wants and needs.  

Tools and templates 
There are many tools and templates used in startup acceleration programs. The most widely known tool, 
which is in line with the lean startup methodology, is the business model canvas by Osterwalder and 
Pigneur (2010). The business model canvas consists of nine building blocks: customer segments, value 
propositions, channels, customer relationships, revenue streams, key resources, key activities, key 
partnerships and cost structures. Osterwalder, Pigneur, Bernarda and Smith (2015) have also developed 
a value proposition canvas to help startups defining their values and fit with customer needs. Next to the 
business model canvas and value proposition canvas, there is also a team canvas. This framework can be 
used to start a discussion in the team on how to work together, what goals to pursue and the strengths 
and weaknesses of the individual team members.  

3.4. Conclusions theoretical analysis 
In the section, conclusions will be drawn from the analyses conducted and described in the previous 
sections. This will lead to answers to the first two sub-question and provides input to the construction of 
design principles and the solution design, described in the following chapters of this report.  

3.4.1. Startup success factors 
The first sub-question aimed to provide insight into the most important factors influencing the success of 
a high-tech startup.  

What are success factors for high-tech startups to grow into mature business, according to existing 
models and methods? 

The theoretical analysis has resulted in many success factors, these were divided into 8 categories: team, 
business model, market, finance, product, technology, supply-chain and sustainability. Although, a long 
list of success factors was derived, only little quantitative measures were suggested in literature. This 
makes it complicated to use these factors as measures for the success of a startup.  
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An overview of the categories and their dependencies is generated. This overview will help to structure 
the measures and to make sure that possible overlap between categories is noted (see Figure 11).  

Business 
Model

FinanceSupply-chain

Sustainability Product

Technology

Market

Team

 

FIGURE 11: VISUALIZATION CATEGORIES 

The visualization should be read from left to right. A company consists of two core aspects: the business 
model and the team. The business model describes the company strategy and team describes who 
execute this strategy and how this is done. The business model consists of several components of which 
the product is a crucial aspect.  Table 3 provides an overview of the most important success factors derived 
from the theoretical analysis.  

TABLE 3: OVERVIEW STARTUP SUCCESS FACTORS FROM THEORETICAL ANALYSIS 

Business model Product Supply-chain Technology 
Business plan Competitive advantage Integrated supply-chain Technical performance supported 

by R&D Assumptions validated Marketing strategy Sustainability 
Profit potential Product launch planning Reproducibility IP strategy 
Strategy Market Scalability Team 
Flexibility Market research Finance Skills, expertise, knowledge 
Customer value proposition Competitor analysis 

  
Investment Credibility 

Key resources Financial projections 
  

High performance team culture 
Key processes 

 

3.4.2. Maturity phases 
The second part of the theoretical analysis investigated models and frameworks to map the development 
of a business. These insights were then applied to the case of high-tech startups in their development to 
a mature business, in order to define maturity levels applicable to this thesis.  

Table 4 shows an overview of the models discussed in section 3.2.; the red phases represent startup level, 
the blue phases are for scale-up and the green is for mature business. This overview will be used to 
determine which phases can be defined in the development from startup to a mature business. In the last 
row the conclusions are shown.  

In the conclusion, nine separate maturity phases were defined. This is more than most models currently 
apply. However, for the purpose of this thesis, it is relevant to apply as much detail as possible. The model 
by D. Miller and Friesen (1984) also identified two phases after maturity is reached, these will not be 
considered in this thesis.  
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TABLE 4: CONCLUSION LITERATURE ON MATURITY PHASES 

Greiner 
(1972)  Creativity Direction Delegation Coordination Collaboration 

Miller and 
Friesen 
(1984) 

Birth Growth Maturity 

Paulk et al. 
(1993) Initial  Repeatable Defined Managed Optimizing  

Van 
Gelderen et 
al.  (2006) 

Intention Opportunity 
recognized  

Business concept 
developed 

Resources assembled, 
organization created Exchange with market   

  

Cooper 
(2008) Idea generation Scoping Business case Development Validation Launch 

 
Salamzadeh 
and Kesim 
(2015) 

Bootstrapping Seed Creation 
  
  
  

Komi, Still 
and Wallin 
(2015) 

Initial  Ideation Product development Scaling Commercialization 
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Most models start with an initial phase, in which the team is formed and the very basic product idea is 
developed. D. Miller and Friesen (1984) call this phase “birth”, Komi et al. (2015) and Paulk, Curtis, Chrissis 
and Weber (1993) refer to this as the “initial phase” and Gelderen et al. (2006) call it “ intention”. All these 
researchers refer to the same level of development in a venture. At this stage there is a lot of uncertainty, 
activities conducted at this phase are mostly informal and undifferentiated (Moores & Yuen, 2001). 
Additionally, processes are not structured and not defined, and success is dependent on individual efforts 
(Paulk et al., 1993). (Gelderen et al., 2006) classify startups to be at this stage when there is a wish, desire, 
idea or ambition to start a business. The individuals gave up their jobs and searched for additional 
information.  

In the next phase, a business opportunity is recognized. In this phase initial market research is conducted 
and a customer problem and solution are defined (Gelderen et al., 2006). Some of the articles discussed 
do not determine a separate phase for this but consider these actions as part of another phase. In the 
ideation phase, an initial prototype is designed, moreover there is more clarity on the market scope and 
customer validation is started (Komi et al., 2015). In the scoping phase, the product and the business 
concept are further developed (Cooper, 2008). Moreover, the firm needs to determine which partners 
are required for the production, distribution and maintenance of the product (Paulk et al., 1993). This is 
required to move to the next stage: business case. Here, a business case needs to be completed and the 
firm needs to be able to generate first revenue from pilot projects, partnerships and investment. In this 
phase, the firms have a minimum viable product (MVP), which can be used for customer validation and 
testing.  

When this is completed, the firm is no longer considered to be a startup but moves to the scale-up stage. 
The first phase of scale-up is the development phase. Here, the firms need to prepare for full market 
launch. This means there needs to be a complete product and a working business model to generate profit 
(Salamzadeh & Kawamorita Kesim, 2015). Moreover, the supply-chain needs to be implemented to make 
sure the firm can make sales. When all of this is secured, the firm is ready to scale. Product sales are 
achieved, and real customers are using the product (Komi et al., 2015). In this phase lots of testing, 
validations and product improvement will be executed. In the sales phase, the firm is fully operational, 
and the market share is growing (Cooper, 2008).  To reach the mature phase, the firms need to have stable 
performance and growing revenue.  
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3.4.3. Accelerators selection and program 
The third part of the theoretical analysis aimed to provide insights into the way of working of startup 
accelerators. By doing so, an answer to the second sub-question is provided: 

What is known in literature about the way of working of high-tech start up accelerators, especially 
the selection of ventures?  

Research has shown that startups that participate in a startup acceleration program have an above 
average survival rate. There are two possible causes for this: 1. the startup selection procedure, 2. the 
startup acceleration program.  

Acceleration programSelection procedure

Higher success rate startups in 
acceleration program

- Lean startup 
methodology

-Decrease uncertainty
- Validation of 
assumptions

- Network
-Workshop/training

-Ability to make a 
difference

- Gutfeeling
-Willingness

-Stable market and 
financial characteristics

 

FIGURE 12: ACCELERATION PROGRAM AND SELECTION 

Figure 12 shows the two causes of the higher success rate of startups in acceleration program. Although, 
each startup accelerator has its own selection methods, program and way of working, this research did 
find some general aspects which are proven by literature to contribute to startup success. These are 
shown in the figure and will be further discussed.  

When studying the selection procedures, several factors came up. However, the selection procedure 
differs per company, and gut feeling and intuition still highly affect the decision-making. Additionally, 
research showed that accelerators prefer to work with teams, of which they believe they can make the 
difference, teams with a strong lead team and willingness to adapt.  

Most factors, which can be considered during the selection of a startup, are team related. A team should 
consist of the right people, this means in skills and expertise, but the individual team members should 
also know how to work together and communicate to each other. This is relevant especially in an 
acceleration program as this is quite demanding and lots of activities need to be conducted.  

The startup acceleration program all aim to support startups in their development to grow into a mature 
business. A method which is often applied by startup accelerators is the lean startup methodology, 
introduced by Ries (2011). This approach focuses on validation of assumptions and thereby, decreasing 
uncertainty in the business model. Moreover, startup accelerators provide workshops and training, and 
help the startups to build their network.  
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4. Empirical analysis 
In this section, the empirical analysis and the results are discussed. As this research was conducted at 
HighTechXL the data was obtained there. In this chapter, the third research question will be answered: 

How does HighTechXL select and monitor the startups in its program? 

The previous chapter discussed the way of working of startup accelerators from a theoretical perspective. 
This chapter aims to analyze startup accelerators in practice. This is done, by looking into the program as 
well as the selection of the teams before the start of the program. The goal of this chapter is to explore if 
the findings from theory can be recognized in practice. 

4.1. Program 
HighTechXL has two types of acceleration programs, which can easily be adapted to the specific cases. 
The first one is the acceleration program which takes 3-months and helps existing startups grow into 
scalable businesses. The second one is the venture building program. Here, the startups are built from 
scratch, the technology is determined beforehand but the team, application area and business model are 
unknown. This program consists of 3 phases, each of 3 months (in total 9 months). This is needed to make 
sure that the ventures reach a similar level of maturity as the other startups that have been through the 
program. Additionally, HighTechXL supports corporate innovation project and spinouts.  

Each program consists of a fixed set of deliverables, which are divided per week. Each team will work on 
these by themselves, but HighTechXL provides workshops, templates and mentoring to support the teams 
in this. All programs consist of three steps: 1. validate the business, 2. make it bankable, 3. shape a 
bankable business case.  

The program of HighTechXL is structured with around 100 deliverables which have to be fulfilled during 
the program. When a startup finalizes the program and fulfills all deliverables, it should have a bankable 
business case. This does not mean that the venture has reached a stable position at the end of the 
program, but the venture should be ready for investment.   

During the program, there is at least one workshop per week. Most workshops are provided by 
HighTechXL staff but for some workshops external parties are invited. After each workshop the 
participants are asked to fill out a questionnaire and provide feedback on the workshop. This feedback is 
considered as very valuable information and is elaborately discussed at the end of the program. The 
workshops are then reviewed and improved when needed. The workshops are about technology 
development, business model, team dynamics, subsidies, pitching, branding, sustainability, IP, marketing 
and stakeholder management. For most of these topics several workshops are provided.  

Additional to the support HighTechXL provides in-house, HighTechXL has a large network of mentors and 
experts.  These can be contacted when a startup desires additional support, knowledge or expertise. Most 
teams have 3-7 mentors and advisors.   

The program is designed to be very challenging; only the strong teams will be able to keep the pace of 
100% scores on fulfilling the deliverables. Since the HighTechXL staff is working closely together with the 
startups for at least 3 months, they get to know each team well and gain deep insights into their 
performance under pressure. As such, the program serves as a structured ‘due diligence’ process to pick 
the best candidates for additional investment.  
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4.2. Selection 
HighTechXL aims to select startups which have the potential to grow to a successful business. Therefore, 
an extensive selection process, consisting of five steps is implemented. HighTechXL pro-actively involves 
their network of industry experts in this process. They accredit the program participants on growth 
potential, the technology, business model and team. The selection process usually leads to around ten 
startups being selected.  

The first step in the selection process is desk research. HighTechXL conducts a database analysis and online 
screening of typically 2500 to 5000 potential candidates. Based on the desk research, a ‘longlist’ of around 
1000 ‘fitting candidates’ is created. The next step is to invite these candidates for a ‘global challenge’. 
These challenges are defined by HighTechXL and their alliance partners, typically 300-500 tech startups 
apply for these ‘global challenges’. The applications are screened by HighTechXL and 100-200 are selected 
for an interview. The next step is a four-day selection event, in which around 20 tech startups participate. 
During these final selection days, the candidates are assessed and ranked on maturity and future potential 
by 100 industry experts. On the final day, the ten best startups are selected, and these will be participating 
in the acceleration program by HighTechXL.  

During this process it is crucial that the team has a good idea for a new product, and that it fits the core 
competences of HighTechXL. In this selection process the focus is on the product, technology and 
feasibility of the proposed business model. As the importance of the team has become more and more 
clear, all team members are also asked to fill out the Facet5 tool. This tool is then used to make Teamscape 
profiles, these documents will provide the team dynamics coach with insights into the strengths and 
possible pitfalls of the team. 

With the change to deep-tech, the selection process changed, as the technology is now retrieved from 
corporates or research centers. The teams come up with new applications of existing technology, 
therefore the selection of teams is more important, rather than the technology or product. The selection 
of team members happens by organizing a casting day, in which the projects and technologies are 
presented. People who are interested in joining will also present themselves and have an interview, to 
see if the person fits the team. HighTechXL searches for specific persons to add to the startup teams, this 
to make sure that all skills are present in the team. HighTechXL acknowledges the importance of diversity 
in the teams and tries to facilitate this as much as possible. The selection of technologies is based on the 
expertise on the Eindhoven region. HighTechXL aims to work with propositions that require the expertise 
and knowledge which is available specifically in Eindhoven region. Therefore, HighTechXL focusses on the 
following segments:  Internet of things, Energy storage, Cleantech, Advanced robotics, Advanced 
materials, Lifetech/Medtech, Autonomous and near-autonomous vehicles, 3D materials, Agro and food 
tech.  

4.3. Monitoring 
During the time I spent at HighTechXL, it became clear that HighTechXL has regular contact with the teams 
in its program. This consists of informal contact as the teams work at the same location as the HighTechXL 
team, but also scheduled meetings on specific topics, so called one-on-ones. These are mostly finance, 
business or team related, and an expert on the field will sit with the team for an hour to discuss issues 
and next steps to take. As the progress of the team is discussed during these meetings, it is a mean of 
tracking the development and maturity of the startup. However, these meetings do not result in a report 
and the status of the team cannot be compared to other teams as no data is gathered during these 
meetings.  

HighTechXL aims to gather more data both on the startup and the functioning of their program. Therefore, 
a short evaluation questionnaire is distributed after each workshop, as well as at the end of the program. 
When workshops score too low according to their standards, the workshop will be improved for the next 
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program. The progress of the teams is tracked as well, this is done by the number of deliverables 
submitted and the quality of those. This provides insight into the development of the startups and to some 
degree it is an indication for maturity and economic viability.  

HighTechXL has an online dashboard which is used by the startup to complete the deliverables. Moreover, 
they can see the grading and the feedback on their deliverables. On the dashboard, they can also see the 
acceleration speed and investor readiness. These results are discussed in the weekly one-on-one 
meetings. Every week the startup teams have a one-on-one meeting with the support team of 
HighTechXL, this team consists of industry experts, mentors and entrepreneurs in residence. In this 
meeting, which takes one hour only, the progress of the deliverables discussed. In this way the startup 
teams know what needs to be done and possible issues can be identified at an early stage.  

HighTechXL keeps in touch with its startups after the program as well. They do this by an alumni manager 
who keeps track of the progress of all teams. Also, continuous support after the program can be provided, 
when needed.  

4.4. Conclusions empirical analysis 
In the empirical analysis, the case of HighTechXL was considered. In this chapter, the selection and 
monitoring procedures of HighTechXL are studied and thereby, the third question is answered:  

How does HighTechXL select and monitor the startups in its program? 

The selection of startup teams and technologies 
within HighTechXL happens through various 
events. During these events, HighTechXL makes it 
very clear to the participants what is expected from 
them and under which conditions they can 
participate in the program. Moreover, the 
participants need to be able to bring something for 
the team, this can be knowledge, experience, 
network or expertise. Most important however, is 
the peoples’ willingness and motivation to work for 
the startup and participate in the program.  

Figure 13 shows the selection process for the 3-
months acceleration program. In this selection 
process, HighTechXL involves their network as 
much as possible. This means alliance members 
have a say in the selection of the participating 
startups. In the selection process, the focus is on 
high-tech startups, more specifically on the 
segments in which Eindhoven region excels:  
internet of things, energy storage, cleantech, 
advanced robotics, advanced materials, lifetech/medtech, autonomous and near-autonomous vehicles, 
3D materials, agro and food tech. In these segments HighTechXL has a network and experience, therefore 
they can better help and support this type of startups.  

After the selection of teams, but before the start of the acceleration program, HighTechXL offers a 
program preparation program. Figure 14 shows an example of the program preparation of the program 
which started in September 2018. Remarkable about this program preparation and selection, is the time 
spend on preparing the startups for the program. These preparations and the selection process take 3 
months, this time is used to get to know the team members and see how they work together. Moreover, 

 FIGURE 13: HIGHTECHXL SELECTION PROCEDURE 
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application areas and basic market research is conducted. Therefore, at the start of the acceleration 
program, the teams know what is expected from them and how the program works. This preparation 
phase is a good selection method as team who are not motivated and dedicated will quit or fail during the 
preparation phase. 

 

FIGURE 14: HIGHTECHXL VENTURE BUILDER PROGRAM PREPARATION 

When the program preparation has been completed, the acceleration program starts. HighTechXL 
monitors the startups in the program by means of an online dashboard on which the deliverables are 
shown. The teams will upload the deliverables when finished, then an acceleration manager or external 
assessor will check the quality of the deliverables. In this way the acceleration speed, deliverable quality 
and investor readiness can be monitored during the program. Next to this online tool, there are also 
weekly meetings to discuss progress and next steps.  

To support the startups as much as possible, the program contains workshops which should provide the 
teams with the knowledge needed to make the next steps in their development. The HighTechXL team 
tries to help the startups by support in recruiting new team members and getting matched to relevant 
investment partners. After the program is completed, startups that have fulfilled the program can still 
receive support when needed.  

4.5. Findings in view of theory 
Both the theoretical and the empirical analyses are completed. The results from both analyses will be 
compared to find overlap and differences. These can be used in the construction of the design principles 
and in the design of a solution.  

As discussed in the methodology, the comparison between the 
theoretical and empirical results was done per component (Figure 
15). The success factors from literature were matched with the 
deliverables of the HighTechXL program. The phases in literature 
were offset to the stages experienced by the startups to determine 
which phases are reached with the program. The lean startup 
methodology was compared to the workshops HighTechXL provides.  
And the selection methods from literature and HighTechXL were 
compared to get a complete overview of the requirements for a 
selection tool. 

In this comparison it is important to note that the theoretical analysis 
considers the complete development process of high-tech ventures, 
while the HighTechXL program aims to help startup from the startup 
to the scaleup phase.   

FIGURE 15: COMPARISON OF RESULTS  
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Success factors 
The deliverables of HighTechXL were linked to the success factors found in the theoretical analysis. From 
this exercise it became clear that HighTechXL covers most of the success factors which were mentioned 
in literature. For most success factors, HighTechXL has several deliverables in place.  

“Key processes” is mentioned as a success factor in the business model category of the theoretical 
analysis, HighTechXL does not have deliverables directly linked to this success factor. However, this 
success factor has overlap with both the supply-chain and the technology category and these are very 
extensively represented in the deliverables. Therefore, this success factor is covered by deliverables in 
other categories.  

All in all, the success factors in theory and the deliverables in the HighTechXL program are very much in 
line. HighTechXL has several deliverables per success factor in literature. This can be explained by the fact 
that to achieve a success factor there are multiple actions which have to be completed. The results of all 
actions together can then be identified as a success factor.  

Phases 
The theoretical analysis led to the definition of nine maturity levels. The HighTechXL program aims to help 
startups to the scaleup phase. Therefore, the program should cover the first five phases of the maturity 
levels, derived from the theoretical analysis.  

The HighTechXL program consists of three steps: 1. validate the business, 2. make it bankable, 3. shape a 
bankable business case. These steps would be comparable to startup levels 3-5. This can indicate that 
HighTechXL expects the teams which enter the program to be at least at second level of maturity. Meaning 
the teams need to have at least a concrete business idea and validated their basic assumptions. Moreover, 
it indicates that the steps in the HighTechXL program and the deliverables per step can be used to define 
the requirements of the maturity phases.  

Lean startup methodology 
In the first step of the program, the workshops are mostly focused on business creation, technological 
validation and team building. In the second part IP and stakeholders are addressed. And the final phase 
focusses on business growth, expanding the team and quality management.  

The lean startup methodology suggests it is important to validate assumptions and to test your product 
already at an early phase. As the HighTechXL program addresses validation methods in the fourth week 
of the program, this is in line with the notion of the lean startup methodology.  

Komi et al. (2015) identified three types of accelerators: seed capital providers, network boosters and 
hand-holders. Seed capital providers help with brand building and sometimes also provide mentoring. 
Network boosters are facilitators and host events in which entrepreneurs, investors, volunteers and 
service providers meet. These events often include a competitive element, for example selecting the best 
business plan. Hand-holders, the third type of accelerators, offer business development services, training 
and mentoring. This type of accelerator relies largely on donors and governmental funding for its financial 
support.  

HighTechXL aims to support their startups in every way possible and is thereby a combination of the three 
types mentioned above. HighTechXL has a program with deliverables and workshops, but also organizes 
events for startups and the community.   
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Selection 
In literature, the selection procedures of startup accelerators are not widely studied. Therefore, little 
selection requirements could be derived from literature. This can be because in literature only general 
findings can be discussed. Since each accelerator applies a different approach, very little literature is 
available. The selection procedures for investments are more elaborately studied, therefore these are 
considered in the theoretical analysis as well. HighTechXL applies a very extensive selection procedure 
consisting of several steps and events. As the selection for a startup accelerator occurs at a lower maturity 
level than the selection for investment, there will be differences in the selection criteria derived from 
theory and practice. Figure 16 shows an overview of the main findings regarding selection from 
HighTechXL compared to theory.  

In the theoretical analysis the accelerators’ ability to make a difference was stated as an important factor. 
HighTechXL states the fit between the startup and the core competences of HighTechXL, as a selection 
criterion. Assuming HighTechXL looks for this fit because they are best in supporting these startups, this 
is a commonality with the theoretical finding.  

The willingness of the team was also mentioned in literature to be an important factor. However, difficult 
to assess. HighTechXL spends a great part of the selection procedure on the team. This is done by 
interviews, exercises and questionnaires. These efforts have improved the selection procedure however, 
team issues can still arise during the program.  

The final factors identified in the theoretical analysis are stable market and financial characteristics. These 
are not considered in the selection procedure by HighTechXL as the startups that apply for the program 
are not mature enough to have achieved a stable position. Therefore, HighTechXL evaluates the feasibility 
and technological performance of the product idea.  

Selection procedure

-Ability to make a 
difference

-Willingness
-Stable market and 

financial 
characteristics

Theoretical analysis HighTechXL

- Fit core competences
- Good product idea

-Feasibility
-Technological 
performance

- Team
 

FIGURE 16: HIGHTECHXL SELECTION IN VIEW OF THEORY 
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5. Design principles and requirements 
This chapter describes the construction of design principles and requirements. This part of the design 
science approach leads to the definition of aspects which have to be taken into account and integrated in 
the final design. Both the theoretical and empirical analyses led to insights into the development of high-
tech startups. These findings are summarized in design principles, as explained in the methodology 
chapter, CIMO logic will be used to construct these principles. 

CIMO stands for context, intervention, mechanism and outcome (Denyer et al., 2008).  The context (C) 
describes the surroundings, this includes both internal and external environmental factors. This factor 
remains mostly the same for all principles. The intervention (I) will describe the instruments or actions 
needed to make a change. The mechanism (M) describes why the suggested intervention generates a 
specific outcome in the described context. And outcome (O) is the intended result of the intervention in 
this context (Denyer et al., 2008). CIMO logic is a valuable approach to apply in this kind of research as it 
not only suggests an intervention to solve a specific problem, but it also explains how this works and why 
this led to this specific outcome. Therefore, CIMO logic requires a deeper understanding of the principles 
leading to a more suitable design.  

5.1. CIMO principles 
The first two principle are very general and explain the importance of this research and the relevance of 
the development of a tool to provide insights into this field. The following 8 CIMO principles are each 
related to one of the categories earlier defined. The design principles will help to guide and structure the 
development of the tool and provide an answer to the fourth sub-question:  

How can a high-tech startup accelerator design an evidence-based decision-supporting tool to 
assess the maturity and economic viability of the ventures it supports? 

1. Tracking            
 The first principle is related to the overall goal of the tool, that will be constructed in this thesis. 
This principle was based on the claim by Ries (2011) that a startup needs to know and measure, where it 
is right now, in order to learn and take actions to get to the desired situation. Additionally, HighTechXL 
tracks the progress of their teams on a weekly basis by rating the quality of the completed deliverables.  

This principle stresses the importance of measurements over time. A single measurement can only 
provide insights into the current situation. To be able to make a statement on development speed and to 
do comparison amongst different startups, it is relevant to have several measurements.  

C:  When assessing startup maturity, 
I:  progress needs to be tracked over time 
M:  to advise on development actions 
O:  leading to faster development and investment. 

2. Transparency           
 The next principle is focused on startup accelerators. HighTechXL has aimed to make their 
selection and monitoring process as objective as possible. A tool to measure maturity and economic 
viability could further improve this, as it would create more clarity.    

C: When developing a startup in the high-tech industry, 
I:  maturity should be measured 
M: to increase transparency in selection and monitoring 
O: allowing for better support and lower failure rates. 
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3. Team culture           
 As discussed in theoretical part of this thesis, the team has an important role in the development 
and success of a company (Boeker & Wiltbank, 2005; Cusumano, 2013; Hall & Hofer, 1993). The need to 
work together is not only relevant when starting a company in the high-tech industry. However, in this 
industry the team consists often of people with various backgrounds and personalities. In the empirical 
analysis on startup selection, HighTechXL identified the team to be one of the most important aspects in 
the success of a startups. Therefore, the next design principle will be focused on the effect of team culture 
on the development of a high-tech startup.  

C: When developing a startup in the high-tech industry, 
I:  a high-performance team culture needs to be established 
M: to increase satisfaction, openness and collaboration amongst team members 
O: allowing the team to perform at its optimal level. 

4. Sustainability           
 From both the theoretical and the empirical analyses, the importance of incorporating 
sustainability in the business model of high-tech startups became clear. The theoretical analysis concluded 
that sustainability is becoming more and more a requirement for customers. Therefore, it can become a 
business asset and lead to a competitive advantage (Figge et al., 2002; Kumar et al., 2012). Additionally, 
in the last HighTechXL program, the alliance partners stressed that they wanted the startups to contribute 
to the environment and society.  To fulfill this need, the teams were asked to link their value proposition 
to at least one of the global sustainable development goals as presented by the United Nations (2015).  

C: When developing a startup in the high-tech industry, 
I:  sustainability should be considered as a business asset 
M: to meet customer demand and differentiate from competitors 
O: allowing for additional investments/subsidies, and a long-term competitive advantage. 

5. Product            
 In order to validate if your product idea has potential, it is important to conduct testing. This 
would lead to product improvement or in the worst case, conclude that the product is not viable. In the 
high-tech industry is it important to validate if the technology is able to fulfill the intended purpose. Fast 
validation of assumptions prevents R&D waste and unnecessary investment.  

The importance of the minimal viable product was discussed in the theoretical analysis (3.3.2.), where the 
lean startup methodology was explained (Ries, 2011).  HighTechXL stresses the importance of validation 
and testing in their program. They do note that for high-tech product it is difficult to develop a fully 
functioning prototype. Therefore, the minimal viable product often does not contain all features but is 
solely meant to test the technical performance or user desirability.  

C: When developing a startup in the high-tech industry, 
I:  a minimal viable product (MVP) should be developed as soon as possible 
M: to conduct tests with potential customers 
O: leading to faster validation of key assumptions. 

6. Supply-chain            
 From the theoretical analysis, was concluded that the supply-chain should be integrated. This 
means the startup should cooperate across different levels of the value-added chain (e.g., suppliers, 
distribution channel agents, or customers) (Song et al., 2008). HighTechXL is aware of this and has 
implemented several deliverables which force the startups to think about their supply-chain and when 
possible already contract them. However, for high-tech startups it might take several years until the 
supply-chain in fully functional and integrated. The performance of a supply-chain is dependent on costs, 
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activity time, customer responsiveness and flexibility, these can be measured related to resources, output 
or flexibility (Sílvio, 2001).  

The next CIMO is relate to the supply-chain. This is a crucial for startups in the high-tech industry as these 
partners will help in the development, manufacturing and distribution of the product. 

C: When developing a startup in the high-tech industry, 
I: supply-chain partners need to be contracted 
M: to assure the production and delivery of the product is possible 
O: allowing for on-time product deliveries, leading to satisfied customers. 

7. Competition             
 Next to testing if the product works as it should, the venture should also look into market needs, 
existing solutions and competitors. A startup should be able to differentiate itself from competition and 
incumbent solutions in order to be able to gain a market share.  

The importance of market research to determine market size, scope, competition and risks was stressed 
in the theoretical analysis (Cusumano, 2013; Gelderen et al., 2006; Hall & Hofer, 1993; Mallick & 
Schroeder, 2005; Song et al., 2008). When a startup has no clear view of the competitive landscape it is 
unclear whether there is a market need. This can lead to startup failure and should therefore be 
prevented. HighTechXL evaluates the startups during their selection procedure on feasibility. Part of this 
is related to market potential and the competitive advantage. Therefore, the next design principle is 
focused on market and the competition.  

C:  When developing a startup in the high-tech industry, 
I: the competitive landscape needs to be mapped 
M: to get insights into possible competitors or substitutes 
O: allowing the team to clearly define their competitive advantage. 

8. Finances             
 To be able to gain a good market position, the startup should validate its financial assumptions 
and make sure all costs are clear (Hall & Hofer, 1993; Mallick & Schroeder, 2005). This is needed to define 
a feasible product sales price. The pricing influences the market share the company will be able to obtain. 
Financial stability is also needed in order to grow and scale however, this often requires external 
investment. HighTechXL encourages the startups to keep overview in the finances. This means a clear idea 
about the costs, but also reliable projections of financial needs.  

C: When developing a startup in the high-tech industry, 
I: a clear overview of expenses and product costs should be in place 
M: to identify financial needs 
O: leading to insights into the financial runway of the company. 
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9. Technology & IP          
 In the high-tech industry it is hard to compete when your product can easily be substituted or 
copied, therefore it is important to build IP (Song et al., 2008). IP leads to a protected market position 
which avoids the risk of infringements. HighTechXL has several workshops and deliverables dedicated to 
the exploration and development of an IP strategy. In practice, it can be difficult to retrieve a patent or 
license that allows for a monopoly position. Therefore, startups often combine several methods to protect 
their product idea.  

C: When developing a startup in the high-tech industry, 
I: the technological components need to be proven to work together 
M: to be able to file patents and build an IP-strategy 
O: securing a protected and unique position in the market. 

10. Business model          
 Summarizing the principles discussed earlier, a startup needs to generate a feasible business 
model. This dependents on the industry in which the startup is operating. But a crucial component is 
validation of the assumptions which were made when the business model was constructed.  

C: When developing a startup in the high-tech industry, 
I: a feasible business model needs to be generated 
M: to be able to sell the product to customer 
O: leading to growing revenue and profit. 
 

5.2. Design requirements 
Next to the design principles which were derived based on theoretical and empirical input, there are also 
design requirements which should be considered. The CIMO principles are more focused on the content 
of the solution, these design requirements provide the practical demands and restrictions of the design. 
These were constructed during several meetings and discussions with the HighTechXL management team 
and its alliance members.  

FUNCTIONAL REQUIREMENTS 

1. As objectively as possible assess the maturity of a startups.  
2. Provide an overview of current status of a startup. 
3. Identify attention points and needs for business support.  
4. Simplify the development steps for startups and thereby create more transparency. 
5. Enable HighTechXL to make their selection and monitoring more objective and transparent. 
6. Allow for comparison between ventures. 
7. Generate input to the HighTechXL database. This data can later be used to further improve the 

tool and possibly for other applications. 
8. Enable HighTechXL to use this as a support mechanism for due diligence by investors.  

USER REQUIREMENTS 

9. Easy to use for HighTechXL as well as the startup teams. 

BOUNDARY CONDITIONS 

10. Compatible with HighTechXL current program structure.  
11. Focused on high-tech startups. 
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5.3. Conclusions design principles and requirements 
The design principles and requirements, which were constructed and discussed in this chapter, provide 
an answer to the fourth sub-question: 

How can a high-tech startup accelerator design an evidence-based decision-supporting tool to 
assess the maturity and economic viability of the ventures it supports? 

When a high-tech startup accelerator wants to design an evidence-based decision-supporting tool to 
assess the maturity and economic viability of the ventures it supports, it is important to consider the CIMO 
principles and design requirements as discussed in this chapter.  

The tool should be applicable to startups in different application areas within the high-tech sector and it 
should be as objective as possible. It is important to keep balance between detailed and generic criteria 
to meet all requirements. To develop an evidence-based tool, the insights from literature will be used as 
well as the experience from entrepreneurs in residence from HighTechXL. The combination of those two 
input sources should lead to a valid tool. 

As startups are companies which differ from steady-state organizations, it is complicated to make 
statements which are applicable to all startups. The differences can be on many aspects which makes it 
complicated to compare, measure and assess startups on the same criteria. To overcome this issue, 
Gimeno, Cooper and Woo, (1997) suggest plotting the organization’s economic performance on the 
organization’s threshold of performance. By identifying a threshold which differs across firms and 
industries, it can be explained why firms with the same performance do not necessarily have the same 
success.  

The design of this tool will be specifically focused on the high-tech industry. Therefore, these thresholds 
should be adapted to this industry. For this tool to be applicable to firms operating in other industries, 
some aspects will need to be adjusted for that specific case. However, the earlier statement by Gimeno, 
Cooper and Woo (2018) is valuable and should be considered in case the tool will be implemented in other 
industries.  

When constructing the design principles, it became clear that some principles were related and led to the 
same results, or the outcome of one principle was an intervention of another principles. Therefore, the 
CIMO principles are visualized and combined to create an overview of the factors mentioned in the 
principles. This led to the construction of two diagrams. In the diagrams, the interventions, mechanisms 
and outcomes are visualized. The diagrams have different contexts; one is focused on the development 
of high-tech startups ( light green) and the second one is more focused on the success of the startup ( 
dark green).  
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6. Solution design 
This chapter will discuss the final solution to solve the problem drafted at the beginning of this thesis. The 
goal of this tool is to make the development of high-tech startups more transparent and to assess the 
maturity of startups more objectively. To establish the final design many intermediate steps are taken. As 
discussed in the methodology, an initial design was developed, then alpha-tests were conducted, and the 
design was improved. Then beta-tests were conducted, to finally establish the solution design as 
presented in this chapter.  

Two different assessments and reports were developed, one on the business and one on the team. This 
because these two components require very different input and therefore different assessment 
mechanisms. Moreover, the team assessment might be more subject to change for example, when team 
composition changes, this would now only lead to changes in the team report and therefore, does not 
require the venture to do a full re-assessment. In other words, the assessment of the team and the 
business can happen independently of each other.   

The final solution design is a tool named the venture journey. Figure 18 shows an overview of the 
components of the venture journey assessment. The venture journey consists of several measurements 
and questionnaires which will conclude in a report. When both team and business assessments are 
conducted, it is possible to merge the two reports. 

In Figure 18, the red boxes are questionnaires or tasks that have to be conducted by the ventures that use 
the tool. The answers or input provided in these questions lead to texts and visualizations which together 
from a report. As can be seen from the overview, the business and the team assessment can be conducted 
independently of each other. The white boxes show which categories and topics are considered in the 
questionnaires, and the green boxes represent the output and results.  

 In the following sections, the business and team assessment will be discussed more in detail. Then an 
overview of the tests conducted to establish this final design is presented. And in the final section, a 
reflection on the design is provided. In this reflection, the design principles that were defined will be 
checked to see if the principles have been implemented in the design. This reflection is important to see 
if the design obeys the principles and requirements that were set beforehand.  
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6.1. Business assessment 
The business assessment aims to generate a report which provides an overview of the status of the 
startup, this is done by standardized report text. In this way, the assessment can be conducted completely 
online, without any other intervention required. The assessment can be conducted by the team itself. 
However, the outcome of the assessment report will be discussed and validated by external assessors, 
therefore mistakes or false information will be uncovered in time.  

6.1.1. Components 
Report text 
The business report consists of eight chapters; seven on the categories and one concluding chapter on 
investor readiness. For each category and maturity phase, a standardized report text was developed. This 
led to a matrix of text providing descriptions of the startup on that specific category. In this text input 
fields are inserted, these need to be filled by the venture team. This method assures that the text is not 
too general and provides insights into the startup, while at the same time generating a standardized way 
of reporting information. Additionally, standardized assessor comments were provided, on the current 
state and on next steps to take. These comments can help the venture to prioritize their activities and 
focus on activities that will help them most in their development. Industry experts from the HighTechXL 
alliance were asked to provide these comments. The concluding statement on investor readiness is 
inspired on the VIRAL pathway by Village Capital (2017).  

Categories 
The theoretical analysis, the deliverables of HighTechXL and discussions with industry experts led to the 
definition of 8 categories, corresponding  to design principles 3 till 10. These categories should be 
considered when assessing startup maturity: business model, finance, market, product, technology, 
supply-chain, sustainability and seam. The team requires different assessment and does not fit the 
maturity phases; therefore, a separate team assessment was developed.  The categories are assessed 
independently of each other, therefore there are no dependencies between the categories. However, it 
is unlikely that a startup scores very high on one aspect and very low on another aspect, since the aspects 
are at least to some level related.  

Phases 
For the design of the tool, we decided to divide the development from startup to mature business into 9 
phases. From literature, many possible phases were identified (See: 3.4.2). Here the decision was made 
to divide the phases as follows: 5 phases for startup, 3 for scale-up and 1 for mature business. As can be 
seen from the division of phases the emphasis is on the startup phase, this is a conscious decision as 
HighTechXL is mainly involved in the support of ventures in the startup phase. Moreover, this is also the 
phase where startups struggle the most to convince investors and partners to cooperate as they lack 
credibility.   

The literature study concluded into the nine phases: initial, opportunity, ideation, scope, business case, 
development, scale, sales and mature. Together with HighTechXL was decided to rename the phases to 
make it more attractive and easier to understand and visualize the differences between the phases. This 
led to the phases: dream, stand, step, walk, bound, run, leap, fly and cruise. 

Below a short description of each phase is provided. These descriptions provide a very generic 
understanding of the state of affairs of the venture in that specific phase.  
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TABLE 5: DESCRIPTION MATURITY LEVELS 

Phase Description 
Startup 
Lvl. 1 

Dream Some individuals would like to start a business. They have a basic idea about which 
industry they would like to operate in. However, there is no product idea, and no 
technical validation has taken place yet. 

Startup  
Lvl. 2 

Stand  There is a business idea, and a basic understanding of the market landscape and the 
finances are in place. A proof of concept is developed, there is a basic understanding 
of potential partnerships and there is an intention shown to address sustainable 
development goals. 

Startup 
Lvl.3 

Step The problem and solution are validated in the market, and the beachhead market is 
identified. The founder team can financially sustain itself. The product requirements 
are known, and laboratory testing of the prototype was conducted. The supply-chain 
is validated, and sustainability is integrated in the company purpose and solution 
statement. 

Startup 
Lvl. 4 

Walk The value proposition is validated through commitment (time, money, reputation), 
and the competitive market edge is identified. The financing needs for first sales are 
defined and financial assumptions are identified. Laboratory testing of the integrated 
system has shown that the product concept is meeting the requirements. Channels 
for supply-chain and distribution are identified and the sustainable impact is 
quantified and can be reported.  

Startup  
Lvl. 5 

Bound First revenue is generated based on the value proposition of the core business, the 
competitive edge is recognized. The venture can finance initial sales, and revenue 
streams are validated by initial revenue. The product is accepted by customers and 
the prototype system is verified. Integrated pilot system can be demonstrated. The 
supply-chain is defined, and the venture understands the sustainable impact of the 
value chain. 

Scaleup 
Lvl.1 

Run The first paying customers signed follow-on projects/sales. The team has an 
executable planning in place toward full scale market launch and the financing needs 
for this are defined. The product is compliant with market regulations and the system 
is incorporated in commercial design. The supply-chain is ready for market launch and 
the company is meeting sustainability rules and regulations for market launch. 

Scaleup 
Lvl. 2 

Leap The business model has proven to work, and growth is being obtained by using 
additional resources and effort. The venture has demonstrated a competitive 
advantage and can finance initial product delivery. Product margins allow to handle 
operating and financing activities. The system is ready for full scale deployment and 
the product is specified, and initial product delivery has taken place. The venture is 
meeting sustainability rules and regulations in market launch. 

Scaleup 
Lvl. 3 

Fly The business model works without additional resources. Market share grows faster 
than competition in at least one market segment. The venture has started execution 
of product development roadmap for upgrades and/or next generation systems. To 
do this the venture has defined an executable R&D plan. The full supply-chain is 
established and contracted, and the venture makes positive sustainable impact. 

Mature Cruise Business model works beyond one-off success and the venture has established a 
leading position in at least one market segment. The venture has reliably generated 
enough cash to handle its operating and financing activities. Production, maintenance 
and service quality of the final product are stable. The supply-chain operates reliably 
to customer expectations. The net sustainable impact is positive. 
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6.1.2. Measurements 
The business assessment will be conducted using two input mechanisms. First the teams are asked to fill 
out the linear question flow. This are questions to determine the maturity level (dream, stand, step, walk, 
bound, run, leap, fly and cruise) per category (business model, finance, market, product, technology, 
supply-chain, sustainability). Filling out these questions should not take longer than 10 minutes when the 
team is aware of their status. When these questions are answered a spider graph on the maturity per 
category is generated (see Figure 19). These maturity levels will trigger a set of input questions. This input 
will be used in the automated report, that will be generated by the online tool, when the team answered 
all questions. 

 

FIGURE 19: MATURITY SPIDER GRAPH 

The business assessment report discusses all categories and concludes with a statement on investor 
readiness, and a checklist of actions to take to get to the next phase per category. This checklist will help 
to give the startup a clear view on the aspects to work on to get to the next maturity phase. Next to the 
discussion of the separate categories, an overall conclusion is provided as well. Based on the average 
score of the startup, the investor readiness is determined. Table 6 shows the investor readiness 
categories which were defined.  

TABLE 6: INVESTOR READINESS CATEGORIES 

Dream Established the founder team 
Stand Vision set 
Step Value proposition solidified 
Walk Investable market validated 
Bound Profitable business model provided 
Run Moving beyond early adopters 
Leap Hitting product-market fit 
Fly Scaling up 
Cruise Potential M&A target 
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6.2. Team assessment 
Already many tools and questionnaires are available for the assessment of teams. However, a tool that 
includes all aspects of team behaviors and discusses this is relation to performance and business results, 
does not exist. Therefore, the goal of this part of the research was to combine some of the existing tools 
and questionnaires to be able to get a complete overview on team performance and behavior. In the 
development of this tool an iterative approach was taken. 

6.2.1. Components 
The team assessment consists of three components; team composition, execution skills and team culture.  

In the team composition section, the individual team members are introduced. This includes information 
on the role division, the experience of the team members, the diversity of the team and the dedication 
and motivation of the team. The next component that provides information regarding the team is their 
ability to perform and execute. The third part of the team report is dedicated to high-performance team 
culture. This consists of eight sub-topics: purpose, communication, shared leadership, continuous 
learning, psychological safety, team fitness, effective working procedures and result orientation.  

6.2.2. Measurements 
Team composition 
When considering the performance of a team, the first step is to introduce the team members. To do this 
the team members need to create an account on the online dashboard of HighTechXL. This profile initially 
only contained the name of the team member and the possibility to change the password. But this section 
is expanded to draft a more elaborate view on the team composition. The following data is collected from 
all team members to be able to generate a report on team composition: name, nationality, age, gender, 
role in the team, education and experience. Not all this information will directly be used as input in the 
report, some data will be used indirectly to make a statement on diversity and track record. This 
information only needs to be filled once. The team members are also asked to write a biography to 
introduce themselves. A template for this is provided, to make sure the texts are all in a similar format. 
Team members can always update their profile section in case changes occur. 

The next step is to consider the credibility and track record of the team. It is very complicated to make a 
statement on the credibility of a team. However, there are some measurable criteria that are proven to 
add to the credibility of a team. Therefore, the decision was made to make a visualization of dedication, 
experience and industry knowledge of each team member. This is done by creating three categories which 
can be objectively assessed and are proven to add to team performance, see left bar Figure 20.  
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FIGURE 20: TEAM CREDIBILITY ASSESSMENT 

Execution skills 
The next measurement aims to provide insight into the execution skills of the team. For the teams that 
participate in the HighTechXL program this is tracked by the number of deliverables they fulfill each week 
and the quality of the work they deliver. This data is gathered and can also be compared to the average 
of all teams in the program. Figure 21 shows an example of the acceleration speed and deliverable quality 
of a team in the program.  

 

FIGURE 21: EXAMPLE EXECUTION SKILLS MEASUREMENT 

Note that this part of the tool cannot be provided to teams that do not participate in the program by 
HighTechXL, as it is based on the deliverables in the program and the quality of those, as rated in the 
weekly meetings. However, other measures could be used to track the execution skills of a team, for 
example ability to fulfill action points and meet goals set per week.   
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Team culture 
For the high-performance team culture assessment, a questionnaire consisting of 34 statements, each 
related to one of the sub-topics is constructed. The team members need to indicate to which level they 
agree and disagree with the statement. In the first test of this assessment only two options were provided; 
agree and disagree. However, this did not provide specific enough results. Therefore, more options were 
added, this finally led to a 10-point scale ranging from 1=completely disagree till 10=completely agree. 
The data gathered from this questionnaire is used to get insights on the way the team sees itself. This is 
done by computing the average but also the highest and the lowest scores provided. This is relevant as a 
big difference in the answers the team members provide, might indicate issues, irritations or 
misunderstandings in the team.  

 

FIGURE 22: TEAM CULTURE SPIDER GRAPH 

Next to the self-assessment by the team members, the team experts also answer the same statements.  
This will show if the claims of the team members are in line with the observations of the experts. The 
report is generated based on the expert assessment. However, the score of the team members is used to 
see if the team is aware of their strengths and weaknesses. This information is very valuable as well and 
can be used to start a discussion in the team. The outcomes of this measurement lead to a report showing 
the performance of the team on the eight sub-categories (see Figure 22).  

In the report, one page is spent on each of the sub-categories. Here, first the topic is introduced and then 
the performance of the team is discussed. Additionally, automated recommendations are provided when 
the team scores insufficient on a category. 
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6.3. Tests conducted 
To establish this final design, many intermediate steps were taken. As discussed in the methodology, 
several tests were conducted. The table below aims to summarize the tests and the outcome of the tests. 
From this overview can be seen how the final design was established.  

TABLE 7: TESTS CONDUCTED 

ALPHA-TESTS 
# Version Date Goal Description Outcome Decision made 
A1 First draft 

solution 
design 

Dec. 
18 

Concept testing The KPI areas and maturity 
phases derived from literature 
and collaboration with HTXL 
staff, was discussed in a focus 
group.  

Good starting point, but “team” cannot 
be measured in a similar way as the other 
KPI areas along the maturity phases.  

The solution will consist of two 
part: Business assessment and 
Team assessment 

A2 Initial 
business 
design 

Jan. 
19 

LQF test 
Startups  

The LQF which determines the 
maturity level per KPI was 
tested to see if the questions 
were clear and if there was 
clear distinction between the 
phases.  

Some questions were unclear or did not 
lead to clear distinction between two 
phases. Moreover, just the maturity level 
did not provide sufficient detail, only 
generic descriptions could be provided. 

Next to the LQF, input 
questions need to be asked to 
allow the startups to provide 
more detailed information. 
This will create a more 
valuable report.  

Value for others 
than startups 

The reports generate from the 
LQF test were presented to 
experts in the field, which the 
question if this report who be 
useful for them to do a first 
selection of startups 

The report gave them a good initial view, 
most thought it was a pretty good and 
complete report. The suggestion was 
made to add team, as that was missing 
now. Another suggestion was to add 
observations and recommendations on 
next steps to take.  

Assessor comments and 
advise moving forward will be 
constructed with the help of 
experts in the field. Team 
aspect is discussed in a 
separate report, but the 
suggestion to add both 
components in one report is 
considered.   

A3 Initial 
team 
design 

Jan.  
19 

Usability and 
outcome team 
culture 
questionnaire 

The members of three startup 
teams were asked to fill the 
questionnaire, the outcomes 
were discussed and reviewed 
with team coach. 

It was too clear which answer was 
desired, therefore the teams all scored 
very good. Also, the options for answers 
were very limited, more answer options 
would provide more detailed outcomes.  

Change from questions to 
statements with 10-point 
Likert scale. Add result-
orientation and team fitness, 
trust & respect added under 
psychological safety. 

Feb. 
19 

The team culture assessment 
was adjusted based on the 
feedback and then the same 
team were asked to fill out the 
assessment again, to they had 
to indicated if they like the 
changed version more and 
what they still missed.  

The team culture part was improved a 
lot. This was stated by both the startups 
and the experts. What could be added is 
information on track record, team 
composition and the ability of the team 
to execute the tasks.  

Two more chapters were 
added to the team report. This 
are team composition and 
execution skills. This required 
some additional data 
collection, but this could easily 
be done for the teams in the 
program.  

A4 Improved 
team 
design 

Mar. 
19 

Full team report 
outcomes 

Full team reports are 
generated, these are presented 
to the teams and they are 
asked if they can recognize the 
claims and observations in the 
report. 

Sometimes the recommendations were 
actions that the team already took, 
however this did not lead to the desired 
results. The texts were observed to be a 
little offending when the team had a low 
score. Also, some team members didn’t 
like the way their knowledge and 
commitment were shown.   

The texts were adjusted, the 
texts were more suggestive 
instead of judging. The team 
composition and execution 
skills were not changed, but 
the decision was made to 
include a table to explain 
where the ratings are based 
on.   

BETA-TESTS 
# Version Date Goal Description Outcome Decision made 
B1 Improved 

business 
design 

Mar. 
19 

Software 
functioning 

In this test one team used the 
tool with my support and help. 
This was needed to explain the 
procedure and the meaning of 
some questions.  

The online tool has lots of bugs. The 
wording needs to be changed and some 
questions need to be more specific/ 
sharper defined.  

Together with the developer 
the software bugs were 
solved. I changed the text and 
added explanations and 
examples.  

B2 Improved 
business 
design 

Apr. 
19 

Full functioning In this test three teams were 
asked to use the tool, the 
reports that came out were 
discussed with the team.  

The teams wanted to know what they 
needed to know to get to the next level 
of maturity. Moreover, an overall 
conclusion and a statement or advice on 
funding opportunities to pursue would 
help them.  

Checklist were generated to 
make it clearer what is 
required per phase. Investor 
readiness levels were defined, 
which could serve as 
conclusions.  
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6.4. Design reflection 
The solution design was based on the design principles and requirements. In this section will be discussed 
if and how these principles were implemented in the solution design. Moreover, some examples and 
quotes of participants in the testing are used to show and explain the implementation of the design 
principles. 

Design principles 
CIMO 1: When assessing startup maturity, progress needs to be tracked over time to advise on 
development actions leading to faster development and investment. 

Design principle 1 still needs to be proven, but the solution design does allow for data storage over time 
and therefore progress can be measured. The solution design suggests nine maturity phases which 
together cover the development of a startups from idea to mature business. For each maturity level, next 
steps to take are included. The solution design allows for measurement on the current status and next 
actions to take. Previous results and measurements are stored but are not used  to provide more specific 
results than a singular measurement. However, the timespan of this project was too short to follow the 
full development cycle of a high-tech startup. Therefore, it is unsure if the use of the tool leads to faster 
development and investment. During the program one of the startups did receive investment based on 
the Venture Journey report. Therefore, this principle is considered during the development of the design. 
However, more research needs to be conducted to assure that this tool is objective in its assessment and 
leads to faster development and investment.  

CIMO 2: When developing a startup in the high-tech industry, maturity should be measured to 
increase transparency in selection and monitoring allowing for better support and lower failure 
rates. 

The solution design did increase the transparency in the selection and monitoring of the startups in the 
acceleration program. Because there are clear requirements, it is very easy to explain to a team why they 
are assessed in a certain way and what they need to do to get to a higher maturity level. This was also 
observed during the testing, as teams asked what they needed to do to get to a higher maturity level: 

" We think we should be on a high level for finance, what are the requirements and what do we need to do 
to make that happen?"         -CEO high-tech startup 1 

"It would be nice to know what we need to do to get to the next phase."   -COO high-tech startup 2 

Moreover, HighTechXL uses the tool to be more aware of the needs of the startups in the program. The 
tool helps to identify issues of the teams and to tailor their program and support when needed.  

CIMO 3: When developing a startup in the high-tech industry, a high-performance team culture 
needs to be established to increase satisfaction, openness and collaboration amongst team 
members allowing the team to perform at its optimal level. 

The team assessment was able to make the teams aware of the aspects which are needed to generate a 
high-performance team culture. This awareness and the scores of the team helps the team to discuss and 
improve their performance.  

“ This is spot-on, we should really have a discussion about this among the team.” -COO high-tech startup 2 

Although, the assessment helps the teams to be more aware of the important aspects to consider, the 
tool was not always able to give recommendations which would lead to the desired outcomes. There was 
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one team that scored low on the sub-category ‘effective working procedures.’ The recommendations 
provided with that score were incorrect as the team already did the suggested action but was still unable 
to work together efficiently.  

“This is not true, we do that, however it still doesn’t work.”                 -member high-tech startup 2 

It can be concluded that this part of the solution design can help the team to develop a high-performance 
team culture. However, it cannot guarantee that the using this tool will lead to optimal performance.  

CIMO 4: When developing a startup in the high-tech industry, sustainability should be considered 
as a business asset to meet customer demand and differentiate from competitors allowing for 
additional investments/subsidies, and a long-term competitive advantage. 

 The fact that sustainability was included as a KPI area in the business assessment, created an incentive 
for the teams to work on this. This was proven to be a relevant topic as many challenges, competitions, 
matchmaking and events, favors teams which address an environmental or social problem.  

This principle is therefore covered in the solution design however, the degree to which sustainability can 
be seen as a competitive advantage is very much dependent on the type of product, technology and 
industry.  

CIMO 5: When developing a startup in the high-tech industry, a minimal viable product (MVP) 
should be developed as soon as possible to conduct tests with potential customers leading to faster 
validation of key assumptions. 

To incorporate this principle in the tool, the KPI area ‘Product’ was introduced. During the alpha-testing 
was uncovered that the startup teams have issues in defining and understanding when an assumption is 
sufficiently validated. Therefore, the importance of this principle was proven during the tests. 

CIMO 6: When developing a startup in the high-tech industry, supply-chain partners need to be 
contracted to assure the production and delivery of the product is possible, allowing for on-time 
product deliveries, leading to satisfied customers. 

When establishing a supply-chain, it is important to work with respected partners. Experience has showed 
that cooperation with known and respected partners is very helpful for startups to gain credibility and this 
also helps to expand the network.  

The tool has helped the startups to develop their supply-chain. However, most of the teams that 
participated in the testing did not have a full supply-chain in place. Therefore, the principle is not fully 
proven to be satisfied by the tool presented in the thesis.  

CIMO 7: When developing a startup in the high-tech industry, the competitive landscape needs to 
be mapped to get insights into possible competitors or substitutes allowing the team to clearly 
define their competitive advantage. 

The market and competitive landscape are often considered at the early phase of setting up a business. 
However, it is important for a startup to keep aware of the competition. Therefore, the tool will ask the 
startups questions regarding their market position and competitors at all stages. This forces them to stay 
sharp in the defining of their market and their competitive advantage. This principle is therefore well 
included in the suggested solution.   
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CIMO 8: When developing a startup in the high-tech industry, a clear overview of expenses and 
product costs should be in place to identify financial needs leading to insights into the financial 
runway of the company. 

The finances often cause issues when starting a new venture, but also when a venture is developing and 
scaling up. The solution design as presented in this chapter covers this principle, by forcing the startups 
to be aware of the costs, revenue and financial runway, as these details will be tracked continuously.  

CIMO 9: When developing a startup in the high-tech industry, the technological components need 
to be proven to work together to be able to file patents and build an IP-strategy securing a stable 
and unique position in the market. 

This principle was included in the solution. However, startups have very different strategies to protect 
their technology. Most startups also receive support in this by an external party. Therefore, this principle 
is covered in the solution. However, this principle has proven to be not strong enough to fully support 
high-tech startups to generate a secure position. Nonetheless, it is important that this principle is included 
to create awareness amongst high-tech startups regarding their IP.  

CIMO 10: When developing a startup in the high-tech industry, a feasible business model needs to 
be generated to be able to sell the product to customer leading to revenue. 

Whether a business model is feasible cannot be easily assessed. Therefore, the tool tracks if a startup has 
validated their assumptions and if the experts think the business model has potential. This is very much 
dependent on the market and the type of customers that are targeted.  

The startups which participated in the tests said the tool had helped them to improve their business 
model. Additionally, the tool helps the teams to have a clear and standardized format to visualize and 
communicate their business model.  

Design requirements 
Next to the design principles, also design requirements were established. These were defined in 
cooperation with the management team of HighTechXL. Therefore, they have been asked to evaluate 
whether these requirements are fulfilled with this thesis.  

The goal of the tool is ‘to assess the maturity of the startups as objectively as possible’ (design requirement 
1). This tool does not only contain objective measures, input from the startup itself and experts on the 
field is included. Therefore, this design does not allow for complete objective assessment, however this is 
more objective than current methods and other tools and assessments on the market.  

The design solution does ‘provide an overview of current status of a startup’ (design requirement 2). This 
is done by the reports that are generated by the tool. These reports include recommendations on next 
steps and action to take. Thereby, it covers design requirement 3: ‘identify attention points and needs for 
business support’.  

The business assessment determines at which level in the development, the startup is. For this, nine 
maturity levels were defined. Thereby this tool simplifies the development steps for startups and creates 
more transparency (design principle 4).  

Since this tool generates reports, and represent data in a consistent way, it is easier to make comparisons 
between different ventures (design principle 6). All data provided by the startups is gathered in a 
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database. This data can later be used to further improve the tool and possibly for other applications 
(design principle 7).This also helps HighTechXL is their selection and monitoring (design principle 5).  

One of the reports which was generated during the testing, was used by the startup to provide information 
to a potential investor. Based on the information in the business report generated by this tool an 
investment was made. Therefore, the tool has enabled HighTechXL to use this as a support mechanism 
for due diligence by investors (design requirement 8). 

The business assessment was programmed and integrated in the HighTechXL dashboard. Therefore, this 
part of the tool was easy to use for HighTechXL, and the startups in the program (design requirement 9). 
However, the usability of the tool could further be improved as will be discussed in the recommendations. 
As the tool is included in the online dashboard, it is compatible with the program structure of HighTechXL 
(design requirement 10).  

All in all, the design principles and requirements have been used to structure and guide the development 
of the tool. Almost all the principles and requirements are covered in the solution design that was 
presented in this chapter. The design could further be improved to fully support all principles. Suggestions 
for further improvements will be discussed in the recommendations (7.5.).   
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7. Discussion and conclusions 
This thesis was initiated with the aim to clarify the development process of high-tech startups. The 
suggested solution is described in the previous chapter. In this final chapter a summary of the answers to 
the research questions is provided and theoretical contributions are discussed. Then the limitations of this 
research and suggestions for further research are described and finally, some practical recommendations 
are provided.  

7.1. Answers research questions 
In this research an assessment tool for the maturity of high-tech startups was developed. To guide and 
structure this research, one main research question and four sub-questions were constructed. In this 
section a short summary of the research and the main findings is provided, to conclude in an answer to 
the main research question. 

First the success factors for high-tech startup were studied. This led to the definition of eight categories 
which have to be considered in the development of startups and therefore, in the assessment on maturity 
and economic viability.  

Secondly, the way of working of high-tech startup accelerators was studied. This showed that the lean 
startup methodology is frequently used by startup accelerators to base their programs on. However, each 
accelerator has a different approach and expertise, therefore there is not a standard way in which startups 
are selected and supported. Research did show that startups in an acceleration program have higher 
survival rates. This can be due to the selection procedures, due to the program and support the startup 
receives or a combination of those two.  

To further look into high-tech startup accelerators and their support, an empirical study was conducted 
at HighTechXL. From this study could be concluded that in the case of HighTechXL, the selection procedure 
is very extensive but also the program is proven to be of great value to startup teams.  

The knowledge gained in the theoretical and empirical studies was used to generate design principles and 
requirements. These are the guidelines which guide a high-tech startup accelerator when assessing the 
maturity and economic viability of high-tech startups.  

When the design principles and requirements were defined, the solution design was initiated. This finally 
led to the tool as presented in this thesis. This provides an answer to the main research question 
addressed in this thesis:  

How can high-tech startups be assessed on their maturity and economic viability? 

The maturity and economic viability of high-tech startups can be assessed by a startup accelerator when 
the status of a venture is regularly checked by means of a decision-support tool. The tool ( Venture 
Journey) constructed in this thesis allows for this assessment and consists of two core components; 
business and team assessment. 

The business assessment will automatically generate a report which describes the current state of the 
venture and will provide recommendations on next steps to take. The report contains of 7 categories: 
business model, market, finance, product, technology, supply-chain and sustainability. For each category 
is determined in which phase the venture is, there are nine phases defined: dream, stand, step, walk, 
bound, run, leap, fly and cruise. To determine the maturity of the business, a linear question flow was 
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constructed, based on literature and experience from HighTechXL. The answer to each question will 
determine which question you get next. In this way the number of questions is minimized. When the 
phase is determined, more detailed questions will be asked. The answers to the open questions will be 
used as input to an automated report. This report will describe the current state of the venture, including 
relevant information to support this, as well as comments on what steps to take to get to the next phase.  

The team assessment will also generate a report, but this assessment is not fully automated and requires 
input from a team coach or team dynamics expert. The team assessment consists of three components; 
team composition, execution skills and team culture. The team composition introduces the team and 
provides insights into the track record, experience and dedication. Execution skills are based on the 
progress that the team has made during the program. This is monitored by the deliverables dashboard 
which computes acceleration speed and deliverable quality. The final part of the assessment is on team 
culture, and consists of purpose, communication, shared leadership, continuous learning, psychological 
safety, team fitness, effective working procedures and result orientation. The individual team members 
are asked to answer a questionnaire and these answers are used to determine a score and this will 
generate a report. The team coach will add comments to put the results into perspective. This report will 
not make statements on the maturity of the team, but more on the performance of the team. Moreover, 
it will detect possible strengths and weaknesses of the team which makes the team and therefore, 
company more likely to mature.  

The goal of this tool and the reports that are generated, is to give startups insight into their current state, 
to give accelerators insights into the type of support the startups require, and to give external parties a 
clear overview of the startup. The last point can be particularly interesting to investors and banks, as it 
can save the lots of time they usually spend getting to know all insights on the startups. Moreover, the 
tool makes it easier to compare different startups as all information is presented in the same way. In this 
way it can help accelerators in the selection of startups.  

Note that the tool will generate a report based on the information provided. It is up to the experts and 
assessors who use the tool to verify if this information is correct. Moreover, the tool does not provide 
interpretation of the information. It is solely meant to provide an overview of the state of the venture. 
Users should use the tool as a basis to start the conversation with the startup.  

7.2. Theoretical contributions 
By studying startup maturity and economic viability from a design science perspective, this study helps 
startup accelerators in their selection and support of high-tech startups. This thesis provides a next step 
on the path of understanding the development of high-tech startups. In this thesis, existing knowledge 
was structured, categorized and complemented with empirical knowledge. By doing so, this study 
contributes to theories regarding various fields, namely business creation and development theories, 
startup success factors and challenges, product development theories, high-tech product creation 
theories, team performance theories and startup acceleration theories.  

First, this thesis adds to business creation and development theories by combining insights from existing 
theories on the phases of development. This thesis showed the similarities and differences between 
existing models and discussed the relevance of those models in the context of high-tech startups. This led 
to the construction of nine maturity levels to represent the development of high-tech ventures from idea 
to mature business. Like in the stage-gate model by Cooper (2008), the next level can only be reached 
upon completion of the previous level. Contrary to the stage-gate model, the framework presented in this 
thesis suggests the use of predefined requirements per maturity level. Although these levels were defined 
for startups in the high-tech industry, this framework could also be applied in other fields. Existing models 
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often only describe a part of the business creation process. This thesis has aimed to consider the full 
process from startup to mature business. By doing so this thesis provides a very broad overview and 
combines the important findings of other researches.  

Second, as this thesis studied high-tech startups and their development, many success factors and 
challenges were identified. These were incorporated in the framework. By approaching the identified 
problem from different angles and integrating this knowledge, this thesis led to an integrated framework 
based on both theoretical and empirical studies. The findings in this thesis confirm many of the findings 
form earlier studies and literature on success factors of high-tech startups. However, this thesis adds to 
the existing knowledge base as the categorization of the success factors leads to a clearer and more 
holistic view on the process.  

Third, literature has already proven that the high-tech sector is different from other sectors. However, 
which aspects of the product development cycle are different for high-tech products is not as widely 
studied. This research is focused on the high-tech sector and thereby expands the knowledge base of high-
tech product creation. This research shows the importance of specialized research into industries like the 
high-tech industry. Moreover, this study adds to product development theories as the maturity of 
startups’ products is studied. In this thesis, all steps and components of the technical product 
development are identified. This adds to literature on technical product development, like the TRL theory 
developed by NASA (Mankins, 1995). Where other technical product development theories are mostly 
designed for large companies and research institutions, this thesis focused on high-tech startups. From 
this study it was clear that startups need to have a different approach to product development and IP 
protection compared to existing firms.   

Fifth, lots of research has been conducted in the field of team performance. This led to the definition of 
several aspects that add to a team’s performance. But it is difficult to objectively assess the performance 
of a team. Many tools and questionnaires are available for the assessment of teams. However, a tool that 
includes all aspects of team behaviors and discusses this in relation to performance and business results, 
does not exist. This thesis aimed to integrate the most relevant measures and to develop a tool which can 
provide a statement on team performance. By doing so, this thesis suggests the combination of several 
concepts to provide a more complete view on team performance. Moreover, this study was conducted 
with a team coach who is specialized in high-tech teams. The study showed that these teams sometimes 
differ from teams in other industries in their way of working. Therefore, this thesis adds to team 
performance studies by identifying aspects focused on the high-tech sector. This research showed that 
team performance is a very challenging topic to study, and although this thesis suggests a questionnaire 
to assess the team, it also suggests involving a team expert to discuss the results of such a questionnaire. 
This thesis thereby argues that team performance cannot be discussed and assessed without its contexts.   

Sixth, this study adds to existing literature as it is an in-depth study conducted in cooperation with a high-
tech startup accelerator. This empirical study offers a unique research angle. Especially in startup 
development and acceleration, there are many lessons learned in practice. Therefore, empirical studies 
are an important contribution to the literature base. This thesis specifically adds to the theory on startup 
accelerators by providing insight on the way of working and the methods applied in these programs.   

7.3. Limitations 
This explorative research was mainly based on qualitative data. The results of the research have led to a 
tool which helps high-tech startups in their development to succeed. The validity and reliability of the tool 
has partly been proven by the testing and validation conducted during this research. However, the 
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research has some limitations as well, these limitations will be discussed, and these will be used to base 
the suggestions for further research.  

The first limitation of this research is related to the scope of the project. This was an explorative research 
which studied only one startup accelerator over a period of nine . This research was conducted in the 
Netherlands, and although HighTechXL has an international focus, and works with startups all over the 
world, there might be difference between countries. Therefore, it might be the case that this research 
and the suggested framework does not apply in other parts of the world.  Moreover, this research applies 
a design science approach and has proven to add to existing knowledge and generate new insights. 
However, a different research approach would most likely have led to other results. 

Secondly, the research is focused on high-tech hardware startups. This is quite specific, and the focus of 
startups and their development might differ across industries. It is expected that the suggested solution 
holds in other industries as well, however, some adjustments may be required. Moreover, the high-tech 
sector is a continuously changing industry, therefore regular updates of this research are required. The 
results of this research will not be applicable in 25 years from now, therefore this research should be 
considered an explorative study which requires continuous updates.  

Thirdly, in this research little quantitative data was available. Therefore, the results are mainly from 
qualitative data and only measured over the period of one year. To be able to draw reliable conclusions 
on firm survival, longitudinal data sets containing observation over time are required (Audretsch et al., 
2000).  The qualitative nature of the research is a limitation and a weakness. However, this approach did 
allow for a broad study. The finding and outcomes of this research could further be strengthened by 
additional quantitative studies.  

Finally, this research was conducted at a high-tech startup accelerator and therefore the conclusions 
might be biased towards this. During this research I was part of the HighTechXL team which allowed me 
to see startups develop and grow and gain knowledge on this process. A possible limitation of this research 
is the fact that the development of the tool was done together with HighTechXL. This could have led to 
biases in the model. However, in this case the tool and the results of the research were tested and 
validated with experts outside of HighTechXL as well, in this way the bias is minimized, and transparency 
is increased. 

7.4. Further research 
The limitations that were discussed create opportunities for further research. In this section, suggestions 
for further research will be provided. These suggestions are based on the limitations of this research as 
well as knowledge gaps uncovered during this research.  

Little research has been conducted on the way of working of startup accelerators. Especially startup 
accelerators focused on high-tech startups are rare, therefore it would be a good addition to existing 
literature to conduct a more elaborate study on startup accelerators’ functioning and its differentiating 
elements.  

This study shows that technology and IP are crucial in the development of high-tech startups. More 
research should be conducted on how high-tech startups can best protect their idea. As filling patents is 
a costly and time-consuming activity, most startups don’t do this and choose to keep their idea secret and 
sign NDA’s with all partners. Research into this topic could therefore help high-tech startups in their 
development.  

This study has tried to provide insights into the maturity and economic viability of startups in the high-
tech industry. Further studies into the startup maturity could take a broader view across other industries. 
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This would identify differences in the development of startups across different industries. For example, it 
is expected that the development of a software company requires different actions than the development 
of a high-tech or service company. The suggestion would be to conduct a study at larger scale, combining 
insights from different countries and types of accelerators. Moreover, research could be conducted at 
other companies which work with startups, like incubators, investors, venture capitalists etc. This would 
result in more elaborate and complete models, leading to even more transparency in this field.       

Additionally, data collection and quantitative research would help to make the results of this research 
more reliable in its prediction. When the framework has been working for some time, data analytics could 
be used to improve the performance and find correlation between the variables. Perhaps prediction 
models could be generated to find patterns in the data.  

7.5. Recommendations 
This thesis allows for a shift from an intuition-based approach towards a more systematic and objective 
approach to startup selection, support and investment. This study finds that an evidence-based 
assessment leads to faster selection. 

Initially the tool will be used by HighTechXL to collect data of the startup teams and track their 
development and progress. However, there are further applications possible, this chapter will discuss the 
implementation of the tool as well as recommendation for HighTechXL to further utilize this tool to 
expand their business.  

The tool is implemented in the dashboard which is already used by HighTechXL to track the progress of 
the teams. This means that the tool is fully operational and can be used to assess the startups in the 
program as well as alumni and potential team which would like to start the program. In this way the tool 
can be used for the selection of a startup, but also to track the progress during the program. The tool and 
generated report have also been helpful in securing funding for the teams in the program, as due diligence 
was done by means of the tool.  

To further implement the tool in the program of HighTechXL, it is recommended to store data of high-
tech startups over time. This data can be used conduct data analysis and generate forecasting models. 
This could then lead to further improvement of the tool.  

The business assessment is fully automated and can also be used to assess startups outside of HighTechXL. 
The team assessment is tested but not automated. Moreover, it consists of components that are directly 
linked to the HighTechXL program and requires a team to be physically present. Therefore, it will not be 
possible to launch the complete team assessment tool for teams outside HighTechXL.  

There are several opportunities generated by this research which could be further explored by 
HighTechXL. First of all, HighTechXL can improve their alumni management by using this tool to keep track 
of the development of the teams. Secondly, HighTechXL can explore the possibility to link the maturity 
phases suggested in this thesis to funding rounds. When investors are willing to commit to funding 
startups in a specific maturity level, this would simplify the investment procedure. Finally, HighTechXL 
could explore the option to use the maturity assessment to generate an online acceleration program. As 
the maturity assessment can more clearly identify the needs of the startups, it could be possible to use 
this assessment as a guiding mechanism in the construction of an online acceleration program.  
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Implications 
This research shows that the development of a mature and successful startup in the high-tech industry is 
a complex process which requires the integration of many factors. This research provides insight into the 
requirements to grow as a high-tech startup. This will add to existing theories as this research was focused 
on the high-tech industry which is very different from other markets.  

The results of this research might also have implications for investors and venture capitalists (VC’s). These 
often struggle in determining the status of a high-tech startup and require lots of meetings to be able to 
come to an agreement. The results of the research show which steps need to be taken. Therefore, it will 
be easier to get a complete view of the development of high-tech startups. Moreover, it makes investors 
and VC’s aware of the important factors affecting high-tech startup success, which allows them to ask the 
right questions.   

In practice, this research can lead to a better selection and support of startups. This is applicable to the 
acceleration program, but also for investors, mentors and advisors of startups it is useful to have more 
knowledge and clarity of this topic. Moreover, this would increase the success rate of high-tech startups. 

This tool only works when the startups are willing to provide all data and insights on their business. This 
is not a problem when the tool in used within a startup accelerator, but it might cause issues when the 
tool is opened to the public. Moreover, privacy regulations regarding data storage might cause issues. It 
is also possible that startups would not like to share their information as it might be considered 
confidential. This are possible implications that could show up when the tool is launched. To cover these 
implications, it is important to be aware of them and inform the relevant parties, so that these can be 
resolved as smoothly as possible.  
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