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ABSTRACT 

Start-ups are a vital element in the creation of radically new technologies, and therefore a driver of 
economic growth. Deep-tech start-ups have the potential to have a significant impact on industries, or 
even create new industries. Deep technologies typically arise from extensive amounts of basic research 
in research institutes. The time required to research and develop application areas toward 
commercialization is often very lengthy and associated with a very steep negative cash flow. This also 
called the ‘Valley of Death’. The Valley of Death describes the period after the creation of technology and 
before early commercialization, characterized by business-, market-, and product development. The 
Valley of Death starts at Technology Readiness Level (TRL) 4 and ends around TRL-7. 

Start-up accelerators, incubators, or venture builders are entities that help start-ups in accelerating 
their business, generally during the seed-stage. Accelerators, and especially venture builders navigate 
solely in the Valley of Death. This study performed a case study at a venture builder to design an evidence-
based solution to bridge the Valley of Death. 

This study resulted in two solutions that can be implemented as stand-alone solutions or as a multi-
stage solution. The first solution is a Verticle that draws upon three finance mechanisms. It combines the 
equity-crowdfunding platform with the secondary market technology from an ICO (e.g. blockchain), 
extended with the corporate-level documentation requirements and legal compliances from an IPO. The 
Verticle was thoroughly tested and is currently in the pre-sale phase. The second solution involves an 
early-stage venture Fund. This Fund uses a Venture Capital structure to invest in the early-stage of deep-
tech ventures. In both solutions, subsidy support and a small debt component are integrated as leverage 
on the equity investment. This study presents practical recommendations as well as future research 
possibilities. 
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EXECUTIVE SUMMARY 

Technology entrepreneurship is a vital antecedent for new job creation and a country’s economic growth 
(Komi et al., 2015). However, technology entrepreneurship in the form of start-ups has limited survival 
chances (Song et al., 2008). Only a small number of start-ups succeed and can grow into mature 
businesses. Among others, three challenges remain central in start-up creation: team, technology, and 
financials. Accelerators and venture builders try to support seed- and early-stage start-ups by offering 
networking opportunities with, among others, mentors, peer ventures, (Corporate) Venture Capitals, 
Informal & Angel investors, corporate executives, and program alumni. 

Start-ups in the deep-tech industry have an even more challenging path towards maturity. Deep-
tech start-ups typically have a longer time-to-market, have a higher capital intensity, higher technology 
risk and complexity, and often have yet-to-be-developed commercial applications (De la Tour et al., 2017). 
Therefore, the risk profile of pre-revenue deep-tech start-ups is often too high for investors to invest 
capital in. This articulates itself in what is called the “Valley of Death”. The Valley of Death describes the 
period after technology creation and before early commercialization. Start-ups in this valley generally are 
performing business creation, market development, and product development. The Valley of Death is 
commonly associated with significant negative cash flow (Murphy et al., 2002). The Valley of Death 
typically starts at Technology Readiness Level (TRL) 4 and ends at TRL-7 (European Commission & EARTO, 
2015).  

HighTechXL, as a deep-tech venture builder, finds itself in the middle of the Valley of Death. 
HighTechXL finds it hard to continuously find seed- and early-stage investors for their ventures during, 
and just after, their program. The threshold for pre-revenue investments is too high since the capital 
intensity is high. Moreover, the risk profile is still too high. Therefore, ventures stay in survival mode, 
which harms the time-to-market. Additionally, HighTechXL wants to scale-up and build more successful 
ventures per year, which automatically increases the total demand for seed- and early-stage investments. 
Two driving forces give rise to the problem at hand: (1) pre-revenue ventures have a very high capital 
intensity while the time-to-market is still long, which results in a very high-risk profile, and (2) HighTehXL 
increases the demand for investments by scaling up the amount of early-stage deep-tech ventures built 
per year. This study aims at creating a sustainable framework that bridges the Valley of Death for high-
performance start-ups until a minimum viable product is created. Moreover, the study draws on design 
science research to develop an evidence-based framework that solves the problem at hand. The research 
questions posed in table 1 are addressed in the thesis. 
 
Table 1 Research questions 

Main RQ How can a deep-tech venture builder (like HighTechXL) structurally obtain and manage 
early-stage investments in its newly created ventures? 

SQ 1 What are successful finance frameworks for investments in early-stage ventures in high-
tech venture building programs, according to existing frameworks and methods in the 
literature? 

SQ 2 How does HighTechXL currently obtain and manage investments in its early-stage deep-
tech ventures? 

SQ 3 How can HighTechXL design an evidence-based framework that structurally provides early-
stage investments in the growth ambitions of its ventures? 

 
A theoretical analysis provided an answer to sub-question one. The literature study was performed 
utilizing the snowballing principle (Wohlin, 2014). The literature study aimed at understanding the Valley 
of Death from multiple perspectives. Firstly, this research aimed at understanding what financial 
mechanisms are defined in the literature regarding the debt-, equity-, and subsidy entrepreneurial 
finance landscape. It aimed at why ventures choose certain mechanisms throughout their maturity 
stages. Vital for ventures is to raise capital against the lowest cost. Ventures in the seed- and early-stage, 
however, follow the traditional Pecking Order Theory exactly from the opposite direction. Equity-based 
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funding is the first means of funding applicable for early-stage ventures, followed by debt-financing, and 
lastly retained earnings. Subsidies are available from the start as a means of additional financing. 
Secondly, the study aimed at understanding the investors’ perspective by thoroughly understanding each 
financial mechanism and the underlying notion of diversification. Diversification is embedded in most 
financial mechanisms, where an investment vehicle invests in multiple portfolio companies. Thirdly, the 
study aimed at understanding how to interact with investors by including Investor Relations and the 
underlying mechanism of information asymmetry. When investors are satisfied, they might become 
advocates of the investment, which makes it more plausible that the subsequent investment vehicle can 
be created as well. A wide variety of traditional and non-traditional options are available. However, a gap 
in the literature remains in explaining how to combine low cost of capital with diversification and with the 
reduction of information asymmetry, into an investment vehicle for financing seed-stage deep-tech 
ventures.  

The empirical analysis provided insights to answer sub-question two. Firstly, I studied built 
ventures to understand how deep-tech ventures in the Valley perceive the problems at hand, how they 
prioritize the finance mechanisms, and how they prepare to raise capital. Secondly, I studied a deep-tech 
venture builder, HighTechXL, and how they manage the Valley of Death for all built ventures. I studied 
how they engage with investors and how they manage them. HighTechXL has a well-established network 
of Dutch high-tech investors. Additionally, I studied how they aid built ventures in raising capital. The 
empirical analysis describes that HighTechXL currently performs separate deal-making per venture-
investor. Moreover, HighTechXL currently has no dedicated staff to provide subsidy advice to ventures. 
As a result, ventures raise little investments in the first two years of their existence, while much effort is 
put into it. Ventures, therefore, stay in the survival mode which increases the time-to-market. More 
common is that the seed-stage is funded through subsidies and convertible loans from Regional 
Development Agencies until the product-market fit is proven. If ventures were sufficiently funded during 
the seed-stage, then they could abandon the survival mode to sufficiently fund their R&D activities and 
more easily bridge the Valley of Death. Thirdly, I performed desk research on comparable venture builders 
on how they try to bridge the Valley of Death for their built ventures. Comparable venture builders 
typically create a VC fund to invest in the top-performing built ventures. 

Both the theoretical and empirical findings are linked to formulating design principles and 
requirements. The solution should fit HighTechXL’s context. It should provide sufficient funding to bridge 
the Valley of Death. Moreover, the design should provide funding against the lowest cost of capital 
available, by including subsidies and debt, and the optimal equity investment mechanism. Furthermore, 
the design should fit the investors’ requirements by diversifying the capital over various ventures. The 
seed investment vehicle should follow the current stage-gated process. The network of investors should 
be managed to utilize active investor engagement and investor management with reducing the 
information asymmetries as a final goal. Ultimately, the solution design should mitigate the time and 
energy devoted to raising capital for all high-performance ventures built, until an initial minimum viable 
product is created. As a result, the time-to-market can be reduced significantly and the start-up success 
rate is potentially increased.  

The design principles and requirements served as input for creating two solutions. Both solutions 
were tested. The first solution design (Verticle) proposes an innovative investment vehicle by listing a 
‘basket’ of ventures at once on Nxchange via an IPO. Nxchange uses blockchain technology to tokenize 
shares and make them tradeable on the secondary market. Investments will be diversified as investors 
will invest via an equal distribution in all shell BVs. Moreover, the ticket sizes start from €50,-, which makes 
the barrier to investing significantly lower. This solution draws upon multiple existing financial 
mechanisms. The solution combines the equity-crowdfunding platform, with the underlying technology 
of an Initial Coin Offering (e.g. Blockchain) to create a secondary market, combined with the legal 
requirements and certifications of an Initial Public Offering. It provides an option to diversify over multiple 
ventures and to sell and buy assets per venture to optimize their portfolio. Furthermore, the platform 
requires ventures to meet the legal obligations of a corporate. HighTechXLs standard practices of 



 
IV 

 

quarterly XL days stays intact. Thus, the solution reduces the information asymmetry further and includes 
the ladder of investor Loyalty to make investors become advocates. 

A venture will be placed in such a shell BV as soon as a venture successfully finishes phase two, 
within the time-frame. To each shell BV is a pre-defined total investment allocated, which will be released 
in tranches. Tranche 1 releases the first €300,000 of equity investment, after successfully finishing phase 
two. Tranche 2 is also a full equity investment of €300,000, released after successfully finishing phase 
three. Finally, tranche 3 is consists of €360,000 equity and €240,000 debt and is released within 12-18 
months after the program. A total of €1,200,000 is invested in each venture that successfully reaches all 
milestones on time. This capital structure should sufficiently fund each ventures’ burn rate until a 
minimum viable product. 

The second solution design (Fund) tries to overcome the Valley of Death by setting up a seed- 
and early-stage fund. This solution has already been implemented by various comparable venture builders 
and is, therefore, deemed plausible from a theoretical as well as practical perspective. However, the 
feasibility of setting up such a fund is not sufficiently tested with a ‘real-world check’ in this thesis, due to 
time constraints. The Fund utilizes the standard VC financial mechanism to create a seed- and early-stage 
fund. The Fund, therefore, also includes the diversification and low cost of capital mechanisms. However, 
ventures are not obliged to perform quarterly reports on a corporate-level. Thus, information asymmetry 
is less reduced than in the Verticle. The fund will provide pre-seed, seed, Series A and Series B 
investments. The total equity investments per venture are between € 0.5 million and €10 million. The 
Fund will actively steer on syndicated investments. Target syndications are 20% in the seed stage, 25% in 
series A, and 50% during series B investments. The target portfolio size of this solution design is 40 – 50 
ventures. The investment timeframe is four to five years.  

Both solution designs have included subsidy support as a means to complement the investment 
vehicle. Subsidy support will be actively provided during the program. The support shifts towards passive 
subsidy support as soon as the program ends. Furthermore, both solution designs will still make use of 
the network of investors.  

The pre-sale of the Verticle started in June 2020. Subsequently, the actual IPO will start from 
September 2020, with the target to close the IPO in December 2020. If the Verticle is successfully 
implemented, then the Fund will still be implemented as part of a multi-stage investment vehicle. The 
focus will then shift from seed- and early-stage fund towards an early-stage fund, to complement the 
Verticle. The network of investors will still be necessary for early-stage syndication partners and later-
stage investors. 

The Verticle was thoroughly tested.  The concept was tested with members from the Eindhoven 
Start-up Alliance, experts from Nxchange and HighTechXL, co-founders from built ventures, informed 
witnesses, and a potential investor. In conclusion, the Verticle is very interesting because such an 
innovative investment vehicle has never been executed before. It combines the best of multiple financial 
mechanisms to fill the ‘gap’ in the literature for financing seed-stage ventures from a venture building 
perspective. The solution provides immediate diversification opportunities for investors. Moreover, it 
provides an interface that, combined with HighTechXLs standard practices, reduces the information 
asymmetry. Furthermore, the solution will provide sufficient capital for almost all built ventures to bridge 
the Valley of Death. Finally, ventures will need very strong (financial) documentations, which makes them 
more interesting to investors.  

The Fund was less thoroughly tested. The concept was tested with members from the Eindhoven 
Start-up Alliance, experts from HighTechXL, a co-founder from a built venture, an informed witness, and 
a potential investor. Based on these tests was concluded that the solution can solve the problem; 
however, the feasibility is an issue due to the current lack of HighTechXL employees with a strong personal 
investment track record. 
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1. INTRODUCTION 

Technology entrepreneurship is an important driver for the creation of new jobs and economic growth 
(Komi et al., 2015). Entrepreneurship in the form of start-up creation has limited survival chances (Song 
et al., 2008). Innovative, high-tech start-ups are considered to be one of the main driving forces behind 
economic growth (Manigart & Struyf, 1997). However, Song et al. (2008) found that only 21% of the 
early-stage ventures survive after four years. Several conditions are vital regarding venture survival: (1) 
firm size, (2) sector, (3) export activity, and (4) innovation intensity (Mas-verdú et al., 2015). In addition, 
the survival rate of new ventures varies across industries (Audretsch & Mahmood, 1995). An important 
distinction can be created by high-innovation ventures and less innovative ventures. As Schumpeter 
states, innovation plays a prime role in the survival of ventures (Baumol, 2002; Cefis & Marsili, 2005). 

New ventures are broadly defined as firms in the early stage concerning development and 
growth (Jin et al., 2017). New ventures follow the process of bringing an initial product or service to the 
market to create a customer base and put initial organizational processes and procedures into place 
(Klotz et al., 2014). Some scholars provide a time-stamp to the maximum age of new ventures, which 
are firms that are six years or younger (Amason et al., 2006; Zahra et al., 2000). These new ventures are 
a major source of innovation because new ventures employ emerging technologies to invent products 
and reinvent business models (Kohler, 2016). Therefore, adaptive capability is vital, such as for putting 
new ideas into action, modifying existing product attributes, amend existing products to explore new 
markets or upgrade products rapidly (Lu et al., 2010). New ventures can be characterized in multiple 
ways: in terms of absolute age (Amason et al., 2006; Zahra et al., 2000), its technology development 
progression (Jin et al., 2017; Klotz et al., 2014), and equity or sales growth (Block et al., 2018). Numerous 
challenges arise due to their ‘liability of newness’ (Fisher et al., 2016). Among others, these are talent 
acquisition (Dries, 2013; Farndale et al., 2010; Schweyer, 2004), technology (De la Tour et al., 2017; 
Harlé et al., 2017; Portincaso et al., 2019; Tomorrow, 2019), and financial (Colombo & Piva, 2008; NVCA, 
2019; Salamzadeh & Kawamorita Kesim, 2015). 

Talent management is the proactive identification, development, and strategic deployment of 
high-performing and high-potential strategic employees (Farndale et al., 2010). Talent can be analysed 
according to multiple theoretical perspectives, such as (1) capital, (2) individual difference, (3) identity, 
(4) strength, and (5) perception of talent (Dries, 2013). The management of talent covers managing the 
supply, demand, and flow of talent through the human capital engine (Schweyer, 2004).  

Secondly, numerous technology risks arise during early-stage. High-tech start-ups generally 
define technology maturity by Technology Readiness Levels (TRLs) (Mankins, 1995). Tassey (2014) 
explains that high-end technologies require ten more years of research to commercialization as soon 
as the basic research ends. After basic research starts the technology platform research. This transition 
is associated with a strong spike in risk. Subsequently to the platform research is the applied research 
and development, which starts six years before commercialization (Tassey, 2014).  

Technological challenges become even more complex when the new venture is based in a 
deep-tech environment. Deep-tech differs from high-tech in multiple ways. Among others, deep-tech 
start-ups have a (1) strong research base, (2) a challenging business model, and (3) require large 
investments (Harlé et al., 2017). In general, early-stage investors look for founder and team 
characteristics as the main factors (Köhn, 2018). However, seed- and early-stage deep-tech ventures 
commonly do not yet have a minimum viable product (MVP), while needing significant investments to 
reach that milestone. Therefore, finding investors willing to invest seed- and early-stage capital remains 
hard (De la Tour et al., 2017; Harlé et al., 2017; Portincaso et al., 2019).  

Thirdly, new ventures require significant investments to be made to get an MVP on the market, 
preferably as quickly as possible. The capital intensity of deep-tech start-ups is mainly due to the high 
R&D costs and the lengthy time-to-market (De la Tour et al., 2017; Harlé et al., 2017; Portincaso et al., 
2019; Tomorrow, 2019). Typically, a venture raises investments from the seed round, then early-stage 
investments, and followed by later-stage investments (NVCA, 2019). Multiple investment rounds are 
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required to mitigate risks and overcome barriers to growth. From an investors’ perspective is it 
important to diversify over varying assets. Typically, they have a maximum percentage of capital of their 
total fund that might be allocated to a single portfolio company. Any new venture faces financial issues 
and problems in each stage (Colombo & Piva, 2008). The standard investment process generally starts 
with Family, Friends, and Fools during the pre-seed stage (Kotha & George, 2012). During the seed-
stage bootstrapping methods. Business Angels or other informal investors are the predominant investor 
type (Block et al., 2019). The early-stage investments are dominated by Venture Capitalists (VCs). Later-
stage investments commonly take place through syndication of follow-on investments of already 
committed investors and new investors. As de la Tour et al. (2017) describe, deep-tech ventures have 
a lengthy time-to-market due to significant product-, market-, and business development pre-revenue, 
which is a very costly process. Therefore, deep-tech early-stage ventures tend to fall into what is called 
the ‘Valley of Death’. The Valley of Death describes the moment after technology creation and before 
early commercialization, characterized with business-, market-, and product development, which is 
associated with significant negative cash flow (Murphy et al., 2002). Early-stage ventures in the valley 
still have a too high-risk profile for investors, while they require significant investments to prove the 
technology through market traction. Many promising ventures and technologies, therefore, fail to 
overcome this phase. 

Financial resources to overcome the Valley of Death are acquired from external investors 
(Kollmann & Kuckertz, 2006). Investors should be well-managed to first convince them to invest, keep 
them satisfied to re-invest in subsequent investment round and become advocates. A key concept, 
therefore, is Investor Relations. Tuominen (1997) views Investor Relations as a marketing relationship 
approach, to commit additional resources to enhance enduring relationships. Moreover, an investor 
should be viewed as a strategic partner, where the relationship is purposive between multiple entities 
to exchange or share resources to mutually benefit from it (Gulati, 1995). Nonetheless, prime in 
Investor Relations is that first, potential investors should be engaged. Signaling theory explains how 
positive signals might convince investors to start investing (Spence, 1973). Once investors have 
invested, it is of vital importance to manage the relationship so investors might turn out to become 
advocates. This investor engagement and investor management through marketing relationship tactics 
is defined in the ladder of investor loyalty (Tuominen, 1997). Underlying Investor Relations remains the 
notion of information asymmetry (Lockett et al., 2002). Typically, the information received by investors 
is thoroughly screened by the venture (Cohen & Dean, 2005). The aforementioned signaling theory and 
Marketing Relationship approach might help to reduce the information asymmetry. 

One way to overcome new venture challenges easier, and therefore improving new venture 
survival chances is by following an accelerator program with an existing business (Mas-verdú et al., 
2015). The first accelerator was founded in 2005 (Crișan et al., 2019). Since 2005, accelerators quickly 
gained ground. In 2018 over 7000 start-ups have been accelerated (Crișan et al., 2019). Accelerators 
are companies that provide various non-financial resources to start-ups, such as (1) workshops, (2) 
office space, (3) support on business aspects, and (4) an investor and supply-chain community (Crișan 
et al., 2019). Additionally, accelerators help new ventures with several vital contemporary business 
aspects. These are defining and building the initial products, identifying promising customer segments, 
and secure resources such as capital and employees (Cohen, 2013). Furthermore, accelerators help 
linking investor networks with new ventures. Three mechanisms speed up the launch process. These 
mechanisms are (1) Survival, (2) resource network, and (3) catching up (Stayton & Mangematin, 2019).   

A typical misunderstood aspect is that accelerators are similar to incubators. Accelerators 
generally have a short, limited duration where incubators are open-ended (Stayton & Mangematin, 
2019). Moreover, incubators commonly have a one-at-a-time approach where accelerators work with 
cohorts of ventures. Schwartz (2013) raises doubts regarding the impacts of incubation on long-term 
firm survival. Schwartz (2013) studied 371 incubated firms from five German incubators ten years after 
graduation. No location showed statistically significant higher survival probabilities (Schwartz, 2013).  

Accelerator programs generally focus on accelerating the latter part of the seed-stage. 
However, venture building programs also take the ideation phase into account. Venture builders source 
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technology themselves, and complement that with a self-recruited and composed start-up team. Then, 
the newly created start-up follows a more extensive accelerator program. 

Deep-tech venture building programs remain an under-researched phenomenon since it is a 
fairly new business model in a fairly new industry. According to De la Tour et al. (2017), funding is the 
second-most important problem for early-stage deep-tech ventures. When sufficient funding can be 
raised, then it is also possible to reduce the most important challenge, the lengthy time-to-market. 
Venture Capitalists (VCs), which are in the literature the main source of funding for early-stage 
ventures, find it hard to value early-stage deep-tech ventures that do not yet have an MVP. The sweet 
spot of early-stage deep-tech focused VCs is commonly at TRL 8-9, around series B. Only a limited 
number of VCs also focuses on series A for such radical innovations. The start-up should show significant 
proof of market traction to convince those VCs. Deep-tech early-stage ventures require large 
investments while having a challenging business model complemented with a lengthy time-to-market. 
These are characteristics investors frequently pass on, especially when start-ups still have a high-risk 
profile. However, when executing it well, these deep-tech ventures can disrupt entire industries and 
could potentially grow into a unicorn. This results in a funding gap for deep-tech early-stage ventures. 

1.1. Problem statement 

Start-ups are typically well known for their potential but also for the lack of tangible assets and liability 
of newness. A method to mitigate these risks for investors is to become involved in the new venture 
once several investments are already made (Edelman et al., 2017). The typical start-up is firstly funded 
by Friends, Family, and Fools in the pre-seed phase (Kotha & George, 2012). Then, the seed-phase is 
commonly funded by Business Angels and family offices (Madill et al., 2005). Typical start-ups finish the 
seed-phase with their first commercially ready product sold. Thirdly, the early-stage to later-stage is 
funded by VCs and debt-funded by banks (Drover et al., 2017). VCs typically exit through an IPO or a 
merger and acquisition (M&A) (Metrick, 2011). When an IPO is pursued, then the firm’s growth 
strategies will be funded through the exchange market. If an M&A is pursued, then the company 
typically remains private. Therefore, private equity firms are the natural follow-on entity to fund growth 
plans. 

VCs make a trade-off between several criteria in the decision to invest or not. These criteria 
are, among others: financial, product-market, strategic-competitive, fund, management team, 
management competence, and deal criteria (Muzyka et al., 1996). Mostly, VCs prefer to select offers 
with a good management team and reasonable financial- and product-market characteristics (Muzyka 
et al., 1996). However, VCs in the Netherlands tend to avoid investing seed capital or series A 
investments in deep-tech ventures, since they are more risk-averse. VCs start becoming interested in 
start-ups as soon as the product-market fit is proven via initial revenue by promising lead customers. In 
the case of deep-tech ventures, this requires already significant investments. The period between the 
basic technology research by research institutes and early commercialization is marked as the ‘Valley 
of Death’ (Murphy et al., 2002). 

The Valley of Death defines the gap between resources available for laboratory research and 
resources available for the commercialization of products (Barr et al., 2009; Branscomb et al., 2000; 
Savaneviciene et al., 2015). Ventures work on applied research and development on product-, market-
, and business characteristics. For deep-tech ventures is this generally associated with a significantly 
negative cash flow over a longer time (Murphy et al., 2002). High potential technologies fail to 
overcome the Valley of Death due to the high risks associated with this period, such as business, market, 
and technology risks, and high capital intensity (Nemet et al., 2018). The European Commission defines 
the Valley of Death to start at TRL-4 and ends at TRL-7 (European Commission & EARTO, 2015). 

Ventures in the Valley of Death describe many difficulties in raising sufficient funding during 
this period. They face the arduous task to match the high cash demands for research and development, 
with a limited supply of investments due to difficulties in getting access to the necessary resources 
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(Cosh et al., 2009). One of the antecedents is the ‘liability of newness’ which places concerns regarding 
the lack of operating history, and a significantly larger risk of failure than corporates (Fisher et al., 2016). 

This, therefore, is a classic chicken-and-egg challenge, since reducing the technology risks by 
developing a commercially viable product from radically new technology requires significant funding. 
Moreover, reducing the market risks by convincing lead customers and understanding what market is 
ready for technology requires significant funding as well. Both depend on acquiring the resources to 
reduce those risks, while the resources become available as soon as the market and technology risks 
are reduced. Hence, a classic chicken-and-egg conundrum. 

The empirical analysis of the research was executed at HighTechXL. HighTechXL started in 2013 
and is a former accelerator, which transformed into a venture builder in 2018, located on the High Tech 
Campus Eindhoven. Section 1.4. consists of a company description. 

Deep-tech venture builders, like HighTechXL, find themselves in the middle of the Valley of 
Death, where investment tickets are too large for informal investors and the risk-profile is too high for 
VCs. On top of that, early-stage deep-tech ventures often have highly complex products without 
revenue, which makes it challenging to value the ventures and sufficiently assess the growth potential. 
Additionally, the ventures still have a capital-intensive process as the product development is lengthy 
and costly until an MVP is created, suitable for initial commercialization purposes. Venture building 
programs therefore continuously try to bridge the Valley of Death separately for each venture in their 
program. Resulting in a costly process with various limitations.  

Currently, when a venture is built in the HighTechXL venture building program, 60% of the 
equity is for the co-founders, 20% is received by HighTechXL, followed by a reservation of 20% for 
private investors. The co-founders invest time in the venture, HighTechXL invests the seed-I investment 
in the venture. Finally, informal investors should invest the seed-II and seed-III investment in the 
venture. Nonetheless, it is continuously hard to find investors willing to invest seed capital for deep-
tech ventures. On top of that, HighTechXL wants to scale-up and wants to build more ventures per year 
than the present performance. The goal is to successfully build ten to fifteen ventures per year. A new 
framework regarding financing the seed- and early-stage for deep-tech ventures in the program could 
solve these problems. 
 
Reflecting on the previous part, the problem statement is as follows: 
The Valley of Death refers to the lack of resources available between basic research and early 
commercialization. The Valley of Death is associated with a steep negative cash flow along with a high-
risk profile related to the market-, technology-, and business development. Ventures built by HighTechXL 
utilize patented technology from research institutes to commercialize and solve societal challenges. It is 
therefore hard to continually find investors for the deep-tech ventures in HighTechXL’s venture building 
program. The capital needs of ventures in the Valley of Death is high, while the risk is high as well, 
resulting in only a small pool of potential early-stage investors able and willing to invest parts of the 
funding need. Especially for deep-tech ventures is the Valley of Death ‘big’, referring to a longer and 
deeper valley. Furthermore, HighTechXL wants to scale-up and build more ventures per year, which 
increases the demand for early-stage investments. Thus, there are two driving forces: On the one hand, 
there is a limited pool of potential investors that are both willing to invest in seed- and early-stage deep-
tech ventures and have a budget available to match the funding need. And on the other hand, 
HighTechXL increases the demand for investments by scaling up the amount of early-stage deep-tech 
ventures built per year. 
 
Based on the problem statement outlined previously and several initial interviews at HighTechXL, the 
following assignment is derived: 
 

Create a sustainable framework that provides funding until a minimum viable product is created for 
deep-tech ventures in HighTechXL’s venture building program. 
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1.2. Research questions 

This research aims to construct a framework that deep-tech venture builders can implement to manage 
the capital investments required to build capital-intensive ventures.  
The following main research question is formulated: 
 

How can a deep-tech venture builder (like HighTechXL) structurally obtain and manage early-stage 
investments in its newly created ventures? 

 
To answer the central research question posed above in an exhaustive way, a set of sub-questions 
needs to be answered first. The first sub-question (SQ) involves a literature study: 
 

SQ 1: What are successful finance frameworks for investments in early-stage ventures in high-tech 
venture building programs, according to existing frameworks and methods in the literature? 

 
Chapter three will discuss all the possible financial frameworks and methods for early-stage high-tech 
ventures. This question aims to understand the landscape in which HighTechXL’s venture building 
program is, in terms of options to overcome the Valley of Death. Moreover, it should discuss how a 
framework could be made sustainable, through catching investors and keeping them satisfied. 
 

SQ 2: How do venture builders (like HighTechXL) currently obtain and manage investments in its 
early-stage deep-tech ventures? 

 
Chapter four aims to empirically understand how venture builders manage the seed capital for ventures 
in venture building programs and how current financial processes regarding new venture investments 
are implemented. Furthermore, it aims at empirically understanding how venture builders manage 
their investor network. Moreover, comparable venture builders are analysed through desk research to 
understand how they solve the investment challenge. This analysis will be executed by participatory 
observations, archival research, and interviews.  
 

SQ 3: How can HighTechXL design an evidence-based framework that structurally provides early-
stage investments in the growth ambitions of its ventures? 

 
Chapter five provides an answer to SQ3. The final SQ can be answered by constructing design principles 
that can create an evidence-based framework for early-stage investments. The framework should fit 
the context of HighTechXL’s venture building program. This framework will be constructed by 
combining existing literature with findings from practice. Before constructing the framework, design 
principles and design requirements will be defined.   

1.3. Definition of concepts 

In this section key concepts are described and elaborated. The key concepts are deep-tech, venture 
builders, investment vehicle, diversification, Valley of Death, and information asymmetry.  

Deep-tech 

Little has been written in the existing scientific literature about deep-tech. One of the pioneers in 
publishing information about deep-tech is the consultancy firm Boston Consultancy Group. They define 
deep-tech innovations as disruptive solutions built around unique, protected or hard-to-reproduce 
technological or scientific advances (De la Tour et al., 2017).  Among others, challenges that deep-tech 
start-ups face include (1) lengthy time-to-market (27%), (2) high capital intensity (25%), (3) technology 
risk and complexity (17%), and (4) yet-to-be-developed commercial applications (14%) (De la Tour et 
al., 2017). Hello Tomorrow has researched multiple categories of deep technology, and conclude that 
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only corporates are potential partners that can meet all the start-up’s needs. These needs are a 
combination of industrial, technical, and commercial visions and skills. 

Another publication of the Boston Consultancy Group is about deep-tech ecosystems. 
Portincaso et al. (2019) define deep technologies as novel technologies that offer significant advances 
over those currently in use. Deep-tech can be characterized along with three attributes in a business 
context. These are, (1) big impact, (2) long time-to-market, and (3) require a significant amount of 
capital for the development and scale-up (Portincaso et al., 2019). Finally, a third article from the Boston 
Consultancy Group defines that deep-tech differs from high-tech in several ways. The differences are, 
a strong research base, a challenging business model, and require large investments (Harlé et al., 2017).  
As derived from the above-mentioned literature, the following definition is given to deep-tech: 

Deep-tech is a disruptive technology that arises from a strong research base, has a lengthy time-to-
market, is complex, and requires large investments in its commercialization. 

Venture builder 

Venture builder is, just as deep-tech, a relatively new concept in the existing scientific literature. The 
definition of venture builder is derived from more-researched concepts that have commonalities with 
venture building. These definitions are ‘start-up accelerator’ and ‘start-up incubator’. Hochberg (2016) 
describe start-up accelerator as a new intuitional form in entrepreneurial ecosystems. This term is a 
cohort-based ‘boot-camp’ where start-ups get educational and mentorship for the start-up founder 
team (Cohen & Hochberg, 2014). Start-up accelerators should effectively add value to the start-ups and 
create innovation benefits for the start-ups (Kohler, 2016). Cohen (2013) describe accelerators as firms 
that help define and build the initial products of ventures, identifying promising customer segments, 
and secure resources, including capital and employees (Cohen, 2013). Moreover, these programs offer 
networking opportunities with, among others, peer ventures, mentors, VCs, angel investors, corporate 
executives, and program graduates (Cohen, 2013). Start-up accelerators, therefore, can also be 
identified as network brokers by addressing the funding gap and the information gap for the start-ups 
(Dempwolf et al., 2015). Finally, accelerators are most important for the ventures regarding the basic 
services of funding and coworking space, and the additional entrepreneurship schooling (Gonzalez-
Uribe & Leatherbee, 2018). 

On the other hand, Start-up incubator merges the concepts of fostering new business 
development with concepts of commercialization and transfer of technology (Phillips, 2002). Start-up 
incubation is considered to be a useful tool for supporting innovation, especially for technology-
oriented entrepreneurial growth (Mian et al., 2016).  

The most significant difference between venture building and venture accelerator is the 
moment that the program starts. As the name suggests, venture building starts from scratch, combining 
technology with a new founder’s team. While in a venture accelerator program already existing 
ventures can subscribe to strengthen the venture. Therefore, venture building programs typically have 
a longer duration than venture accelerator programs. Venture builders help commercialize 
technologies by creating ventures around technology. Both programs consist of a set of deliverables, 
both building a validated business case in a structured way. By creating the deliverables, ventures work 
on multiple topics on an accelerated speed. Ventures in the program are continuously monitored by 
the venture builder to maximize efficiency. generally, multiple ventures simultaneously start the 
program, also called a cohort. 

Venture builders increasingly improve due to learning effects. As more ventures successfully 
finish the program, the venture builder gain experience and acquire tacit knowledge through the 
learning curve effect. Also, ventures in the program learn both from the mentoring of the venture 
builder and the ventures in the same cohort as well as from other cohorts. Thus, the ecosystem 
provided by the venture builder results in an accelerated learning experience for both the ventures in 
the program and the venture builder itself. Therefore, venture building is in the thesis defines as: 

A venture builder creates new ventures by combining new technology with a team of founders, and 
subsequently starting a program with structured deliverables, monitoring, mentoring and network 

broking, and finally turning ventures into an economically viable business. 
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Diversification 

Diversification is a concept that is widely applied in several fields. Corporates use a diversification 

strategy to reduce the risk for the combined entity (Amihud & Lev, 1981). Moreover, they choose to 

diversify over multiple industries when the benefits outweigh the costs of diversification. Typically, the 

decision to diversify over a focus strategy is driven by exogenous changes in the corporates 

environment (Campa & Kedia, 2002). Corporate diversification especially outweighs the costs when 

synergies can be established between both businesses (Jiang & Feng, 2020). Diversification has value-

enhancing as well as value-reducing effects (P. G. Berger & Ofek, 1995).  

In finance and economics is diversification widely used as a strategy to reduce the overall risk 

of a portfolio of assets. Moreover, diversification plays a vital role in asset pricing and risk management 

(Yuan & Rieger, 2020). Diversification in finance has the prime objective to protect the overall portfolio 

if a single asset suffers losses. Thus, portfolio managers employ several tactics to diversify while staying 

in the boundaries of their Investment Portfolio Statement. Financial diversification criteria such as equal 

weight, equal risk contribution, and global variance form the basis of portfolio balancing (Ahn & Six, 

2019). Commodity indices are commonly based on financial diversification. In the stock market is an 

increasing demand shown for investments in commodity indices (Ahn & Six, 2019). Ahn and Six (2019) 

find that indices based on financial risk diversification provide higher results and lower volatilities. Yuan 

and Rieger (2020) state that diversification is a prime goal for investors. However, the variance between 

focus and diversification in assets should be based upon the market conditions and investor risk attitude 

(Yuan & Rieger, 2020). In contrast, Berger et al. (2010) found that diversification among loans, assets, 

deposits, and geography all yield in lower results and higher costs for banks. They investigated that 

through their newly developed measure, economies of diversification (A. Berger et al., 2010). 

Nonetheless, diversification is a necessity for investors. Each asset class has a unique risk dimension, 

while a mixture of asset classes may expand the investment opportunity (Jaffar et al., 2018). Recounting 

from theory, this thesis defines diversification as: 

Diversification is the balancing act of reducing the focus on a single asset to a variety of assets to 

reduce the overall risk of the portfolio of assets, and therefore reducing the exposure of potential 

losses in a single asset class. 

Investment vehicle 

To date, the entrepreneurial finance literature has focused mainly on researching Venture Capitalists 
and Business Angels (Bellavitis et al., 2017). As discussed in Metrick’s book (2011), there are multiple 
stages of new venture investments. The first stage is the seed/start-up stage. In this stage, a relatively 
small amount of capital is funded to prove a concept. This stage may involve product development, 
market research, developing a business plan, and building a management team (Metrick, 2011). 
Particularly the management team building is important since the average investor responds strongly 
to information about the founding team (Bernstein et al., 2017). 

Secondly, early-stage can be divided into two small phases. During the first part of the early-
stage, is a new venture completing the development of the product and business case. Early-stage 
ventures can be viewed as ventures that are experimenting with minimum viable products and 
validating business models (Shane & Nicolaou, 2018).  The early-stage often involves the first round of 
financing after the start-up. Seed- and early-stage investments typically involve angel investors, rather 
than institutional investors (Metrick, 2011). The later early-stage is frequently used for financing the 
expansion. In this stage, the VCs generally starts to play a role, along with initial investors from previous 
rounds.  

The later-stage is the last stage a new venture generally comes in. In this stage, new ventures 
have reached a fairly stable growth rate, but do not have to be profitable per se (Metrick, 2011). In this 
stage, new ventures may consider IPOs and M&As. VCs tend to search for unicorns in this stage. 
Unicorns are private companies which are valuated for a billion euro or more (Fan, 2016). Of course, as 
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the name suggests, are unicorns used to be extremely rare. However, the last decade technology firms 
have created a new era where more and more unicorns tend to exist.  

Venture builders have to support the ventures in the seed investments and early-stage 
investments. Of course, it is a competitive investment market. However, entrepreneurs seek to 
maintain ownership share as well as equity value. Traditionally, early-stage financing is funded by 
Business Angels and VCs (Kim & Wagman, 2016). Sometimes, syndicates are formed between VCs to 
co-invest in a new venture and therefore share a joint pay-off (Wright & Lockett, 2003). However, due 
to the proliferation of new sources of financing for new ventures, becomes it easier to raise capital and 
grow (Bellavitis et al., 2017). Other sources of finance have emerged, such as microfinance (Khavul, 
2010), crowdfunding (Belleflamme et al., 2014), and Initial Coin Offerings (Fisch, 2019). As derived from 
abovementioned literature, an investment vehicle for venture builders to fund new ventures is in this 
thesis defined as: 
An investment vehicle for venture builders is a vehicle from which the venture builder provides funding 

towards its ventures with pre-raised money from several investors. 

Valley of Death 

High-tech and deep-tech ventures drive on emerging technologies that often are ahead of the 
established competition in the market in terms of technical specifications. These technologies typically 
have been extensively researched by research institutes. However, these technologies commonly fail 
to enter markets sufficiently. The gap between the research institutes and commercialization is defined 
as the Valley of Death (Barr et al., 2009). The valley defines the gap between public resources available 
for laboratory research and the private resources, used for the commercialization of products (Barr et 
al., 2009; Branscomb et al., 2000; Savaneviciene et al., 2015). Furthermore, the Valley of Death is 
characterized by business creation, market development, and product development, which is 
associated with significant negative cash flow (Murphy et al., 2002). Ventures in the Valley of Death 
generally still have high market- and technology risks, while being capital intensive (Nemet et al., 2018).  

Radically new technologies generally are ahead of their market. Sometimes there is no market 
yet, the market is yet to be defined, or the target industry needs to be reshaped first (Nemet et al., 
2018). Those market risks are associated with competitor and consumer response uncertainties (Fisher 
et al., 2016).  

Secondly, the Valley of Death is associated with a significant ‘ technological risk spike’ (Tassey, 
2014). The European Commission has linked the Valley of Death with the Technology Readiness Levels 
(TRLs). TRLs are an approach used by NASA and widely acknowledged in the industry. TRLs are defined 
as ‘a systematic measurement system that supports assessments of the maturity of a particular 
technology’ (Mankins, 1995, p. 1). According to Tassey (2014) is the risk spike around Technology 
Readiness Level 4, which marks the moment that technologies leave the research institute to start the 
application R&D. This is the beginning of the Valley of Death. The European Commission concludes that 
the Valley of Death and ends at TRL-7 (European Commission & EARTO, 2015). 

Thirdly, ventures in the Valley of Death face many difficulties in raising sufficient funding. Public 
investments are the prime funding source for fundamental technology research in research labs and 
for the academic world, which is before the Valley of Death starts (Fisher et al., 2016; Murphy & 
Edwards, 2003; Tassey, 2014). After the Valley of Death is a variety of resources available from many 
private investment sources. In between is the applied R&D phase, which starts when a technology spins 
off from a research institute and ends when a product is commercially released (Tassey, 2014). During 
this phase, ventures have to manage the high capital intensity, while the risks are still very high, making 
it nearly impossible to raise sufficient funding to overcome the valley (Murphy & Edwards, 2003). As 
derived from abovementioned literature, the Valley of Death is in this thesis defined as: 
The Valley of Death starts at TRL-4 and ends at TRL-7, explaining the phase that ventures have a very 

steep negative cash flow, caused by intensive research & development to pursue applications for 
disruptive technologies, associated with high business-, market-, and technology risks, making it nearly 

impossible to raise sufficient capital. 
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Information asymmetry 

Information provision from the venture to the investors is a key attribute in Investor Relationship 
marketing (Tuominen, 1997). As one may expect, the provision of information between a venture and 
an investor results in asymmetries in information (Lockett et al., 2002). Information asymmetries are 
prevalent for early-stage ventures seeking external finance (Blumberg & Letterie, 2008). Usually, 
founders are better informed about new venture capabilities and the allocation of the investment itself. 
Required information is typically uneconomic to obtain, difficult to interpret, or sometimes does not 
even exist (Mason & Stark, 2004). This makes the process for early-stage ventures to raise external 
finance difficult. 
  Information asymmetries are a key attribute in Investor Relations in all maturity phases of a 
venture. A vital bottleneck for information asymmetries is before a new investment round. Most 
information received by investors is thoroughly screened by the current owners of the venture (Cohen 
& Dean, 2005). In less traditional investment methods, such as crowdfunding platforms, takes the 
information gap a new form. Crowdfunding platforms aid ventures that typically do not yet have a 
product on the market in finished form, often in markets with high uncertainty (Belleflamme et al., 
2014). Typically ventures are bound to stay within the borders of the interface. The potential investor 
may lack knowledge about the quality of the product and ventures’ credibility (Courtney et al., 2017). 
 Positive signals can aid ventures to bridge the information gap. One of the established literature 
streams is signaling theory (Spence, 1973). Several scholars analyzed how actions and attributes affect 
the likelihood of raising financial resources (Baum & Silverman, 2004; Cohen & Dean, 2005; Hsu, 2006). 
Factors such as patents (Hsu & Ziedonis, 2013), top management team characteristics (Baum & 
Silverman, 2004), and third-party endorsements (Stuart et al., 1999) signal benefits that influence the 
likelihood to raise capital. The venture may signal actions and characteristics, while third-party 
endorsement may strengthen those signals (Courtney et al., 2017). Ventures can generate third-party 
endorsements by joining an accelerator to validate the signaling value of venture attributes (Plummer 
et al., 2016). Recounting from the literature is information asymmetry in this thesis defined as: 
Information asymmetry arises when one party (e.g. the venture) possesses greater relevant knowledge 

than the other party (e.g. the investor). 

1.4. Company introduction 

HighTechXL is a deep-tech start-up accelerator and venture builder, located at the High Tech Campus 
Eindhoven. Initially, Start-upBootCamp started in 2013 as a high-tech start-up accelerator that was 
funded per edition. In 2015 the company evolved to HighTechXL, which was funded for five years by 
larger partners. In 2018 HighTechXL shifted its focus towards a venture building program. HighTechXL’s 
mission is to make a positive impact on the grand challenges the world faces today. To achieve that, 
HighTechXL enables innovation and fosters entrepreneurship. A small transcript of HighTechXL’s values: 
“Working at hyper speed with a great passion for teamwork and innovation”.  

The acceleration program is a three-month program in which the start-up is pushed to build a 
scalable, validated business case. This program is only accessible for high-tech hardware start-ups. 
HighTechXL receives part of the shares of each venture in the program. Graduates from this program 
are for example Manus VR and Amber. From 2013 until 2019 HighTechXL has accelerated 66 start-ups. 
HighTechXL shifted a necessity for start-ups that want to participate in the program from cute-tech to 
deep-tech. 

The second program is the venture build program, which is introduced in 2018. This is the result 
of HighTechXL’s transition from high-tech start-up accelerator to a deep-tech venture building effort. 
In this program, HighTechXL sources technologies from research institutions such as CERN, TNO, ESA, 
and Philips. Then, potential application areas are identified. Thirdly, a FasTrackaton is organized where 
technologies and potential application areas are up for grab for potential co-founders. Then, 
HighTechXL recruits additional team members for each team. After the teams are strengthened, 
HighTechXL selects the teams that may begin the nine-month venture building program. After every 
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three months, a maturity report of each venture is determined via the maturity index. In this report, 
the current state and future problems are commentated. This report is also assessed by employees of 
the alliance members. During the program, HighTechXL supports the start-ups through (1) capital, (2) 
training and workshops, (3) office space, (4) network. Currently, seven start-ups have completed this 
program so far.  

HighTechXL currently has screened over 15,000 start-ups globally. In total, almost 100-million-
euro funding is raised. Most completed start-ups are still in the early stage, resulting in a survival rate 
of 62%. 17 of the start-ups are in the ‘star’ portfolio, which have >10x projected return on investments. 
Finally, 95% of the founders of the start-ups would recommend HighTechXL.  

The Eindhoven region is specialized in life tech and Medtech, advanced equipment, advanced 
robotics, cleantech, advanced materials, internet of things, autonomous vehicles, energy storage, and 
agro and food tech. Moreover, current assets of the Eindhoven region are (1) Location, (2) Industry 
expert community, (3) deep-tech knowledge, (4) high-quality start-up support programs, (5) track 
record of HighTechXL and several multinational companies created in the region. 

1.5. Research purpose 

Frameworks for early-stage funding for deep-tech ventures in venture build programs are still relatively 
unexplored in literature. Typical early-stage financing mechanisms are hard to implement as venture 
builder. The traditional financing mechanism is through setting up a fund. However, as new, emerging 
mechanisms are being created, there remains a gap in how a venture builder can structurally finance 
capital intensive ventures during the seed-stage. The return horizon is typically longer on these 
investments, with a higher risk level. A gap in the literature remains how to combine new, emerging 
technologies and financing mechanisms into an investment vehicle to sufficiently fund the ventures. 
Drawing upon the investors’ perspective to diversify and reduce the information asymmetry in Investor 
Relations. This should help ventures overcome the Valley of Death, from a venture building perspective. 

To make sure the findings of this thesis are leading to an implementable framework, the empirical 
findings from practice will be combined with findings from the literature. Venture builders and 
experienced (past) entrepreneurs have a high amount of tacit knowledge attained by years of 
experience in supporting and building start-ups. Empirical findings derived from this knowledge could 
add to existing literature. This research aims at clarifying the requirements for successfully developing 
an investment vehicle for seed- and early-stage deep-tech ventures. When combining this with existing 
literature related to early-stage capital frameworks for high-tech start-ups, an evidence-based 
framework can be developed. This framework could be used by venture builders in managing and 
providing seed- and early-stage capital for built ventures. Moreover, this research will add to existing 
knowledge by linking existing literature and scientific best practices to the practical knowledge of a 
deep-tech venture builder. 

1.6. Thesis setup 

This thesis is composed of seven chapters. Chapter one introduces the research topic, followed by the 
problem statement, research questions and sub-questions, core concepts, company introduction and 
finally the research purpose. Chapter two describes the methodology used in this thesis. Chapter three 
answers sub-question one through a literature study. Chapter four answers sub-question two by an 
empirical analysis of the HighTechXL case and a desk-research on comparable venture builders. Chapter 
five answers sub-question three through the development of the design principles and design 
requirements. Then, chapter six utilizes the design principles and requirements to develop two solution 
designs. Both solution designs can either be implemented as a stand-alone solution or as a multi-stage 
solution. Finally, chapter seven describes the discussion and conclusion of this thesis. 
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2. METHOD 

Design science has the purpose to design systems that do not yet exist or modify systems to achieve 
better results (Simon, 1969). The focus remains on the solution. Therefore, the research goal is to 
prescribe a solution by orienting the research towards solving problems (Dresch et al., 2015). The design 
science approach creates more room for developing solution-oriented knowledge and thereby 
increasing the relevance (Denyer et al., 2008). Thus, this thesis followed the design science approach. 
This approach connects scientific literature with practical issues from empirical analysis to create a 
solution design to solve the problem at hand. The design science research tries to link scientific 
knowledge to the creative work of practitioners (Van Burg et al., 2008). 

2.1. Research approach 

This section details the executed research approach. By following this approach, the first step was to 
define the problem and perform an initial review of existing relevant literature. Then, the research 
questions were proposed. Thirdly, research methods were determined. The problem at hand was how 
a venture builder could establish a bridge to overcome the Valley of Death for built ventures, thus 
qualitative research methods suited the data collection and analysis method best. The goal was to 
design an evidence-based framework to bridge the Valley of Death sustainably. This goal required 
combining scientific knowledge with practice to construct design principles (Romme & Endenburg, 
2006). During the construction of the design principles, was iteratively reflected the theoretical and 
empirical analysis when the foundation was deemed insufficient. These principles were used as input 
for the development of the initial solution design. Two solution designs were created. Both solution 
designs have been tested. The design principles were iteratively improved based on the feedback from 
the tests. Moreover, the solution designs were iteratively improved based on the test results. The alpha 
tests were conducted to validate the concept and to iteratively improve the solution designs. The beta 
tests were conducted to validate the use-case of the solution with external sources, through a ‘real-
world’ check.  

The performed research approach is adapted from van Aken (2012), who suggests a problem-
solving cycle consisting of (1) problem definition, (2) analysis and context, (3) solution design, (4) 
intervention, and (5) learning & evaluation. Figure 1 provides an overview of the performed research 
and to the thesis structure. The left boxes (dark blue) represent the research phases. The center boxes 
(light blue) represent the related chapters from this thesis. The right boxes (grey) focus on applied 
methods for the development of these chapters.  

 

Theoretical 
analysis

Empirical 
analysis

Design principles and 
requirements

Problem definition

Initial solution design

Alpha tests & Beta tests

CH1 & 2

CH3 & 4

CH5

CH6

CH6& 7

Initial literature review
Company perspective

Literature review
Secondary case comparison
Participatory observations
Interviews & Archival documents & Focus groups

Focus groups

Focus groups & Informed witnesses
Industry experts & Company experts 

Final solution design

CH6

 
Figure 1 Research approach 
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2.2. Data collection and analysis 

The research was conducted to initially understand what the Valley of Death is, what current methods 
exist to potentially bridge the valley and how to make the bridge sustainable, how comparable cases 
currently overcome the valley, how HighTechXL currently tackles the funding problem, and what 
solution best fits the context of HighTechXL.  

2.2.1. Theoretical analysis 

The theoretical analysis provides an answer to a sub-question one. Firstly, the Valley of Death was 
explored and defined. Then, the financial mechanisms to finance early-stage ventures were uncovered, 
which are the means to bridge the Valley of Death. Thereby, a landscape of frameworks, methods and 
mechanisms currently existing regarding early-stage investments was created. The landscape focused 
on debt-, equity-, and subsidy-based funding mechanisms. Furthermore, the motives to prioritize a 
method over another was studied, from an investors’ perspective (e.g. diversification) and ventures’ 
perspective (e.g. Pecking Order Theory). Moreover, Investor Relations was studied to reduce 
information asymmetry. The focus remained on understanding how current investors are managed and 
how new investors should be engaged. Investors will be the entities that provide the capital to create 
a bridge for the Valley of Death.  

The literature review was executed by the snowballing principle. Snowballing as a first strategy 
for conducting a literature review is an effective alternative to the use of database searches (Wohlin, 
2014). In the snowballing principle, first, a tentative set of papers has to be identified. The set of papers 
will be evaluated for inclusions and exclusions, thereafter the included papers will enter the snowballing 
procedure. The snowballing procedure is an iterative process in which new papers are included and 
excluded, based on the papers that are cited in included papers. Each candidate paper is briefly 
screened and thereafter is decided whether the information is sufficient for inclusion or not. To create 
an initial set of papers, the following databases are used: Web of Science and Google Scholar.  

Figure 2 depicts the components of the theoretical analysis; Early-stage investment methods 
studied by a literature study, snowballing methods, and comparison of methods; Investor Relations 
studied by a literature study and snowballing. 
 

 
Figure 2 Theoretical analysis methods 

2.2.2. Empirical analysis  

The empirical analysis provided an answer to sub-question two. The empirical analysis was conducted 
utilizing qualitative research methods. Qualitative research methods fit an empirical analysis best in 
exploratory research (Yin, 2016). The study involved eco-systems, communities, and humans; 
therefore, numerical data was scarce. The goal of the empirical analysis was to gain insights in the 
current way of working of deep-tech venture builders, especially concerning the financing processes of 
the created new ventures. I collected data over six months. The best-fitting method to collect the 
required information was by participatory observations, focus groups, interviews, and archival 
documents such as Investor Relation documents, financial forecasts, portfolio documents, business 
models, and presentations. Figure 3 shows an overview of the data collection methods. 

Theoretical analysis

Valley of Death

Debt landscape

Literature study

Snowballing

Comparison

Subsidy landscape

Literature study

Snowballing

Comparison

Equity landscape

Literature study

Snowballing
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Investor Relations

Literature study
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Figure 3 Empirical analysis methods 

 
Participatory observations – Participatory observations provided insights into the dynamics of the 
financial processes of the venture builder, HighTechXL. The author contributed as an insider-researcher, 
as he has been employed by HighTechXL as acceleration manager. Being an acceleration manager 
during the research period provided ample opportunities to work closely with informants, often 
resulting in discussions and open talks. Being an acceleration manager, I was asked to provide an 
introduction to finance workshop towards 6 phase one and two teams in phase three, explaining how 
a financial forecast is created, how to calculate the funding needed, as well as what the options are to 
raise the required capital. The workshop was followed by multiple expert 1-1 meetings with every team 
separately to thoroughly discuss their financial forecasts, the funding needs following that forecast, and 
finally, the discussion how to acquire that funding need, what already has been done and the barriers. 
Furthermore, I provided financial advice to two teams in phase three in the application for the Dutch 
COVID-19 pandemic rescue facility, called “Corona Overbruggings Lening” where again the funding 
needs and means to raise capital were thoroughly discussed with the teams. Moreover, I participated 
in the project to set up a potential VC fund from the start, together with a project to potentially list a 
cluster of ventures on Nxchange. At the same time, I worked on a project to improve portfolio 
management. Nearing the end of the thesis I became included in a Brainport Development project to 
set-up a multi-stage deep-tech VC fund for the Eindhoven Region. Finally, as acceleration manager, I 
continuously managed the progress of a team from their start in phase one onwards. I created field 
notes (63 documents) to describe the incidents during these projects and in general at the venture 
builder. Field notes describe the problem definition (5), empirical analysis (25), solution design (29), 
and some general notes (4). The field notes related to the empirical analysis have been documented 
from various sources. Firstly, internally from HighTechXL through the CEO, founder, program director, 
and Marketing & Communications Manager. Moreover, built ventures were a source. Business 1-1 
meetings with a team in phase three and an alumnus were included. Moreover, the finance 1-1 
following the given finance workshop was a source of data. Which consisted of 6 phase one team and 
2 teams in phase three. Furthermore, co-founders from 2 teams in phase three were used as an 
informed witness. Finally, two external sources provided inputs in the empirical analysis. These were 
the investor director from an early-stage deep-tech VC and the Director Capital From an overarching 
ecosystem organisation, TechLeap. A description of the field notes is depicted in Appendix A: Field 
notes. 
 
Semi-structured interviews – I also collected data through detailed interviews with the key actors 
related to the financial processes of HighTechXL. I obtained three in-depth interviews from two 
informants. These informants were the Chief Executive Officer and the ex-Managing Director of 
Investor Relations, active from 2016 – 2019. Unfortunately, HighTechXL does not have any position 
focusing on finance. Thus, these two informants were the only two who could provide sufficient 
information about the financial processes to support their built ventures and about their opportunities 
to raise capital. The interview protocol is depicted in Appendix B: Interview protocol. The transcripts 
from the interviews are depicted in Appendix C: Interview transcripts. 
 
Focus group meetings and attendance in periodical meetings – The insider-researcher frequently 
attended various meetings related to the problem at hand. The insider-researcher was present in 
weekly business 1-1 meetings with an alumni team, a phase three team, and a team in phase one. In 
addition, I attended a focus group meeting to discuss the potential of setting up a regional fund. This 
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focus group wants to tackle the industry-wide problem of too little seed- and early-stage capital in the 
deep-tech industry, with prime deep-tech investors and regional parties. Parties included were 
University Tilburg, Inkef, ECFG, Sioux, BOM, Brainport, and Municipality Eindhoven. Moreover, I 
attended a weekly focus group meeting, related to the solution design, together with experts from 
HighTechXL, ASML, Philips, and a Regional Development Agency. In this focus group meeting, the 
problem related to raising capital for early-stage ventures was continuously validated and sharpened, 
as well as getting a thorough understanding of what the current attempts are in raising capital by early-
stage deep-tech ventures. These meetings started on March 3rd and are continuing every week on 
Monday. Finally, I attended two meetings every week with experts from Nxchange and HighTechXL, 
with the same focus as the former focus group meeting. This focus group started once per week from 
March 19th, which has been intensified to two meetings per week from April 7th. This cycle is still ongoing 
every week. The focus group meetings provided insights from the perspectives of experienced 
practitioners that have been involved in a large number of projects raising early-stage capital for high-
tech ventures. Both focus group meetings were also used to alpha test the solution designs. 
 
Comparable cases – A comparable case study has been executed by utilizing secondary data sources. 
Initially, the comparable case study was planned to be performed through interviews. The plan was to 
utilize the network of the HighTechXL personnel to schedule one-hour interviews with directors from 
five comparable venture builders. However, due to the COVID-19 pandemic, nobody was able to 
perform semi-structured interviews. Three main reasons were (1) complete focus on maintaining 
portfolio value, (2) provide support to critical start-ups, and (3) refocus the program towards online. 
The semi-structured interviews would pose insights into the reasoning why those venture builders 
would use one method over another. Thus, due to the pandemic, the data collection method shifted 
towards secondary data. The secondary data sources include websites from venture builders, websites 
from investment vehicles behind those venture builders, as well as an unstructured informed witness 
interview to conclude the gathered data. Those insights were used to understand what methods are 
applied to bridge the Valley of Death for their built ventures. 
 
Perspectives overview – Multiple perspectives were used to understand the problem at hand. Table 2 
provides an overview of what actors are included in the data collection. 
 
Table 2 Empirical analysis perspective overview 

Venture builder Early-stage investor Corporates Ecosystem Start-ups & scale-ups 
Board of Directors 

venture builder 
Head of Corporate 
Venture Capitalist 

Financial controller Director of an exchange Co-founders start-ups 

Program Director 
venture builder 

Director Venture 
Capitalist 

Strategy director Director Capital from 
national ecosystem 

organization 

Co-founders scale-ups 

Marketing & 
Communications 

manager venture builder 

Partner Venture 
Capitalist 

Head of Market 
innovation 

President of a photonic 
institute 

 

Various managers 
venture builder 

Investment Manager 
RDA 

Head of portfolio 
management 

Professor Business and 
Finance University 

Tilburg 

 

 Managing Director 
Venture Capitalist 

 Professor Alliance 
Strategy University 

Tilburg 

 

 Managing Director 
Venture Capitalist 

 Director from local 
ecosystem organization 

 

 Director New Business 
Development VC 

 Council Economics local 
Municipality 

 

 CCO RDA    

 Manager ROM     

 Expert from a public 
investment fund 
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2.3. Design principles and design requirements 

The third sub-question was about how to create an evidence-based framework that fits the context of 
HighTechXL. This sub-question guides the research to develop a final solution design. Figure 4 depicts 
what methods were used to define the design principles and design requirements. As depicted, the 
CIMO principles were derived by comparing the results from the theoretical and empirical analysis. 
Secondly, the design requirements were derived utilizing discussions with relevant staff members and 
a focus group with the management team. 
 

Theoretical analysis

Empirical analysis

Discussion

Focus group

CIMO principles Design requirements

Design principles and requirements

 
Figure 4 Design principles and requirements methods 

2.3.1. CIMO principles 

CIMO logic was used as a form of design principles to create an evidence-based framework and are 
derived from the knowledge gained from the theoretical and empirical analysis. The CIMO-logic 
involves a combination of a problematic Context (C), for which certain design propositions are proposed 
through an Intervention type (I), which will produce, through specified generative Mechanisms (M), an 
intended Outcome(s) (O) (Denyer et al., 2008). The CIMO-logic, therefore, explains thoroughly how an 
intervention solves a specific problem, how the intervention works and why this will lead to that specific 
outcome. 

Design propositions were created via the CIMO-logic. A design proposition is a generic template 
which can be used to develop solutions. Design propositions were a perfect result of the linkage 
between theoretical and practical insights. A synthesis of different research streams and theories were 
linked to insights from the empirical analysis to deductively construct new theory in the form of CIMOs 
(Gregory et al., 2011). In addition, abductive reasoning can be used to solve similar problems in different 
contexts with the generated design principles (Gregory et al., 2011). 

Figure 5 depicts how each component of the theoretical and empirical analysis was combined 
to construct the CIMO principles. The debt-, subsidy-, and equity-methods from theory were linked to 
the practices from the empirical analysis. Insights from theory about Investor Relations were compared 
with HighTechXL’s Investor Relations. A complete overview of the requirements was created to create 
a useful tool and process.  
 

Debt landscape

Subsidy landscape

Theoretical analysis Empirical analysis

Equity landscape

Investor Relations

Debt landscape

Subsidy landscape

Equity landscape

Investor Relations  
Figure 5 Linkage of theoretical and empirical analysis to construct CIMO principles 

2.3.2. Design requirements 

The CIMO principles focused on the content of the tool and process. However, to develop a tool and 
process that sufficiently solves the problem at hand, additional requirements and prerequisites had to 
be considered.  
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The additional requirements were defined by understanding the needs and expectations of the 
complete management team of HighTechXL. The functional requirements, user requirements, and 
boundary conditions were defined through a focus group with the management team. Afterwards, the 
outcomes were discussed and summarized to finalize the set of design requirements. As soon as the 
set of design requirements were finalized, the requirements were shared with the management team 
again for validation purposes and to create awareness. 

2.4. Validating and testing 

Throughout the development of the process and tool, validation and testing iteratively took place. The 
iterations were used to solve deficiencies in the literature, design principles, and the design solution. 
Iterations with several actors made it possible for the researcher to locate the deficiencies. Both 
solution designs were alpha and beta tested. An alpha test is to confirm whether the solution is likely 
to work, typically by ‘peers’, which is an internal validation. On the other hand, in the beta test tries the 
intended audience the solution to provide feedback regarding the real-world check. 

2.4.1. Alpha testing 

The first solution design draft was based on the proposed design principles and design requirements. A 
total of 27 Alpha tests were conducted to ensure that the framework met the expected standards. 20 
alpha tests were conducted for the Verticle (solution 1) and 7 alpha tests were conducted the Fund 
(solution 2). Alpha tests have been executed with a variety of peers. Two continuous cycles took place. 
First, a weekly cycle with experts from ASML, Philips, a Regional Development Agency, and HighTechXL. 
This cycle produced iterations related to both solutions. The second weekly cycle was with experts from 
Nxchange and HighTechXL. This cycle provided iterations solely related to the Verticle. Moreover, the 
CEO and the founder from HighTechXL and co-founders from teams in phase three provided feedback 
on both solutions. Furthermore, Co-founders from phase two teams provided feedback to the Verticle. 
Moreover, multiple informed witnesses have been used to peer review the Verticle. A financial 
controller from Philips, co-founders from phase two teams and teams in phase three, and an 
investment manager from the Regional Development Agency provided feedback on the Verticle. Finally, 
an informed witness from the largest public fund investing in scale-ups provided feedback to the Fund. 

2.4.2. Beta testing 

The Verticle is currently being implemented. The Verticle is in the pre-sale, which is the phase where 

HighTechXL tries to raise around 70-80% of the capital already. The first few conversations were with 

‘friendly’ insiders from the market to further improve the proposition. The Verticle has had six beta 

tests with the head of portfolio management of the CVC division of Philips, the Director Capital from 

Techleap, co-founders from built ventures, the founder from Photon delta, a partner of a deep-tech 

early-stage VC named Innovation Industries, a Chief Investment Officer from an asset management 

agency, Auréus, and the CEO from an alternative exchange, Nxchange. Moreover, the Fund has been 

beta tested with one peer, the Director Capital from Invest-NL. Invest-NL is the largest public fund in 

the Netherlands, focusing on growth investments. 
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3. THEORETICAL ANALYSIS OF THE LANDSCAPE OF ENTREPRENEURIAL FINANCE & 
INVESTOR RELATIONS 

This chapter describes the theoretical analysis. The chapter starts with an explanation about the Valley 
of Death. Followed by various methods that enable early-stage ventures to overcome the Valley of 
Death in a detailed set-out of the entrepreneurial finance landscape. Section 3.3 provides an analysis 
of early-stage Investor Relations, which is the means to create a sustainable bridge. Finally, section 3.4 
details the conclusion of this chapter.  

3.1. The Valley of Death 

High-tech and deep-tech ventures drive on emerging technologies that often are ahead of the 
established competition in the market in terms of technical specifications. Usually, extensive research 
is done by universities and other research institutes. However, there is a missing link between the 
transition from an existing technology emerging from research to the creation of compelling 
commercialization of the technology into a market-driven business (Barr et al., 2009). This missing link 
may be defined as the Valley of Death. The Valley of Death defines the gap between public resources 
available for laboratory research and the private resources used for the commercialization of products 
(Barr et al., 2009; Branscomb et al., 2000; Savaneviciene et al., 2015). Moreover, the Valley of Death 
describes the moment after technology creation and before early commercialization, characterized 
with business creation, market development, and product development, which is associated with 
significant negative cash flow (Murphy et al., 2002). Promising technologies fail to bridge the Valley of 
Death due to weak investment incentives, with the consequence that many opportunities remain 
unexploited (Barr et al., 2009; Nemet et al., 2018). Weak incentives are a result of market risks, 
technology risks, and large funding needs (Nemet et al., 2018). Figure 6 depicts the Valley of Death.  

R
e

sr
o

u
ce

s

Time  
Figure 6 Valley of Death (Adapted from Barr et al., 2009, p. 1) 

 
Firstly, radically new technologies generally face the problem that there is no market yet, the market is 
yet to be defined, or the target industry needs to be reshaped (Nemet et al., 2018). Market risks are 
risks associated with uncertainties related to competitors and consumer responses (Fisher et al., 2016).  

Secondly, the Valley of Death also describes a significant ‘risk spike’ in terms of technological 
risks (Tassey, 2014). Tassey (2014) describes that the Valley of Death starts 10 years before 
commercialization, with the development of the technology platform, where the risk spikes. Applied 
research and development starts six years before commercialization, and is still significantly impacted 
by the spike at the beginning of the valley (Tassey, 2014). 

The European Commission has linked the Valley of Death with the Technology Readiness Levels. 
Technology Readiness Levels (TRLs) are an approach used by NASA and widely acknowledged in the 
industry. Technology Readiness Levels are defined as ‘a systematic measurement system that supports 
assessments of the maturity of a particular technology’ (Mankins, 1995, p. 1). The European 
Commission concludes that the Valley of Death starts at TRL-4, and ends at TRL-7 (European 
Commission & EARTO, 2015). The Technology Readiness Levels, as derived from Mankins (1995) are 
depicted in table 3. 
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Table 3 Technology Readiness Levels (Adapted from Mankins, 1995) 

Technology Readiness Level Summary  

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 a laboratory environment 

TRL 5 Component and/or breadboard validation in a relevant environment 

TRL 6 System/subsystem model or prototype demonstration in a relevant environment 

TRL 7 System prototype demonstration in the application environment 

TRL 8 Actual system completed and ‘application qualified’ through test and demonstration 

TRL 9 The actual system has proven through successful implementation 

 
Thirdly, the Valley of Death describes the difficulties for ventures in the valley to raise sufficient funding. 
During the basic research in the research labs and academic world are public investments the primary 
source of funding. Public funding commonly focuses on technology development for high-quality 
innovations, mainly focusing on fundamental research by leveraging academic research on grants 
(Fisher et al., 2016; Murphy & Edwards, 2003; Tassey, 2014). The applied research and development 
starts as soon as the technology is spin-off ready, which typically marks the start of the Valley of Death 
(Tassey, 2014).  

Ventures in the Valley of Death face the arduous task to manage the dangerously high cash 
demands for the venture, while there is a low possibility to raise sufficient cash to overcome the valley 
(Murphy & Edwards, 2003). Additionally, new ventures face the ‘liability of newness’ concerns because 
they lack operating history, which makes the risk of failure much higher than with corporates (Fisher et 
al., 2016). New ventures, therefore, have difficulties in getting access to the required resources (Cosh 
et al., 2009).  

This, therefore, is a classic chicken-and-egg conundrum. Reducing the technology risks by 
evolving the technology to develop a commercially viable product from radically new technology 
requires significant funding. Moreover, reducing the market risks by convincing lead customers and 
understanding what market is ready for the technology, requires significant funding as well. Both 
depend on getting the resources to reduce those risks, while the resources become available as soon 
as the market and technology risks are reduced. Hence, a classic chicken-and-egg conundrum. 

The Valley of Death is ‘big’ for deep-tech ventures. The term ‘big’ refers to a long and steep valley. 
Raising sufficient funding would significantly aid early-stage ventures to bridge the Valley of Death. In 
recent years, various new methods evolved to raise capital in the early-stage (Block et al., 2018; Komi 
et al., 2015). Understanding how ventures could overcome the Valley of Death means understanding 
what methods they have at their disposal throughout the maturity phases of a venture. Additionally, 
when viewing the Valley of Death from a venture building perspective, then Investor Relations are 
deemed of vital importance. Investors enable a venture builder to create a bridge for multiple ventures 
at once, through an investment vehicle. Moreover, keeping investors satisfied to enable the venture 
builder to create a new bridge in the future. Each bridge serves for a finite period in time only. Finally, 
when viewing the valley from a venture perspective, then the lowest cost of capital should not be 
overseen. 

3.2. Entrepreneurial finance landscape 

VCs are in the academic literature considered to be the predominant vehicle for early-stage funding 
(Savaneviciene et al., 2015). However, the entrepreneurial finance landscape is composed of numerous 
substitutes to raise capital as a new venture. The entrepreneurial finance landscape is not only 
comprised of equity-based funding, and therefore to get a complete understanding of the landscape 
are debt funding and subsidy funding also explored. Pecking Order Theory of capital structure may 
explain why ventures prefer one method above the other at that moment in time. Pecking Order Theory 
of capital structure is created by information asymmetries between the entrepreneur-investor (Myers 
& Majluf, 1984). Pecking Order Theory explains the existence of a financing hierarchy, where ventures 
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avoid external financing options as much as possible (Vanacker & Manigart, 2010). Myers and Majluf 
(1984) state that debt-financing is preferred above equity-financing. The hierarchy explains that 
ventures prefer retained earnings first, followed by debt, and equity as a last resort of finance. As a 
venture uses retained earnings, it signals to the outside that a venture has a strong financial position, 
and it minimizes the information asymmetry. When internal financing is unavailable, then the second 
option is funding through debt. When a venture funds itself through debt, it signals that the top 
management team is confident that the venture can meet its monthly obligations. Debt funding is 
prefered over equity funding as the cost of debt is lower than the cost of equity. Furthermore, the 
issuance of debt is often a signal that the stock is undervalued. Finally, the issuance of equity often 
signals that a venture perceives the value of the stock as overvalued and the top management team 
undertakes action to generate additional financing through dillution of shares in the venture. 
Accordingly, when a venture considers to raise additional capital, the cheapest form is through retained 
earnings first, then through debt financing, and finally through equity financing (Myers & Majluf, 1984). 

3.2.1. The debt funding landscape 

Predominant in entrepreneurial finance literature is equity funding. While research focusing on start-
up finance structure is increasing, debt financing remains limited (Cassar, 2004). The conventional 
wisdom suggests that early-stage ventures and the usage of debt do not mix well (Ibrahim, 2010). Firms 
choose an optimal debt-to-equity ratio by balancing costs and benefit of each financial mode. To 
comprehend the complete landscape of entrepreneurial finance, debt funding should not be overseen. 
Debt funding is a much less popular option for early-stage ventures, and thus less popular in 
entrepreneurial finance articles. Because early-stage ventures often cannot meet the requirements. 
The prime factor for creditworthiness remains operating cash flow. Thus, traditional lenders remain 
averse for investing in pre-revenue ventures. Smaller ventures typically use less debt due to higher 
operating risk and higher interest rates (Cassar, 2004). Nonetheless, there are some viable financing 
options in the debt funding landscape for early-stage ventures. These options are discussed in the 
remainder of this section. 

Bank loans 
Little literature can be found on the usage of bank loans as a financial option for early-stage ventures. 
Banks allocate loans to ventures, depending on the solvability of a venture. The solvability of a venture 
is often used to determine the credit risk of a firm. Especially early-stage ventures often have a low 
solvability. Traditionally, debt financing has not been considered an option for early-stage ventures due 
to the low solvability and debt-to-asset ratio (Block et al., 2017). However, bank financing for innovative 
early-stage ventures recently gained relevance (Cassia & Vismara, 2009). Not all early-stage ventures 
can attract Business Angels or VCs. Some early-stage ventures may not even want that type of funding 
for several reasons. Firstly, ventures could want to avoid excessive intrusion in early-stage ventures’ 
management. Secondly, ventures may want to avoid conflict. Thirdly, ventures may be reluctant to 
share control. Lastly, ventures may have problems in structuring deal terms regarding valuation 
(Hellmann & Puri, 2000). Debt, and especially bank loans are arguably an interesting option for risky, 
but smaller investments (Block et al., 2017). Hellmann et al. (2008) show that banks preferably target 
investments in ventures that are more likely to subsequently raise loans. Moreover, ventures that are 
already backed by VCs increase the likelihood that banks will subsequently provide a loan (Hellmann et 
al., 2008). When a venture is already backed by a VC, it might benefit from the bank-VC relationship 
through more favourable loan pricing (Block et al., 2017). Moreover, banks could mitigate information 
asymmetries due to long-lasting relationships with early-stage ventures. However, when critical 
information about the venture is captured by the lending bank, the lending bank is in a position to 
extract additional rent or threaten to deny new funds due to low substitutability (Micucci & Rossi, 
2017). Miccuci and Rossi (2017) show that the relationships between early-stage ventures and lending 
banks tend to be long-lasting, resulting in a reduction of information asymmetries between venture-
investors. Nonetheless, early-stage ventures relying on bonds and external equity financing tend to 
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have a higher propensity to invest more in research & development, suggesting that bank loans are 
only partially a substitute of equity financing (Micucci & Rossi, 2017).  

Convertible debt 
Convertible debt is a loan with a conversion feature included. The conversion feature includes that at a 
certain event, or time, the loan can be converted towards the issuance of new shares. Hence, making 
it an equity investment (Lyandres & Zhdanov, 2014). Convertible debt helps mitigate the free cash flow 
problems of a venture (Jensen, 1986). In the entrepreneurial finance is convertible debt often provided 
by Venture Capitalists (VCs) or other early-stage equity investors. The investor retains the possibility to 
abandon the venture when the pre-set targets are not met. Therefore, entrepreneurs receive the 
incentive to engage in ‘window dressing’ or ‘short-termism’ (Cornelli & Yosha, 1997). Thus, 
entrepreneurs try to bias the short-term performance to reduce the possibility that the lender does not 
want to convert into equity, which might pose liquidity problems in the future. However, converting 
the loan to equity reduces the entrepreneurs’ profits (Cornelli & Yosha, 1997). As soon as the 
convertible debt is converted into equity, it becomes an equity investment. 

Debt-based crowdfunding 
Crowdfunding is an umbrella term which is used to describe multiple forms of fundraising. Generally, 
crowdfunding forms are via the internet, whereby vast amounts of people pool small amounts of money 
to support a particular goal (Block et al., 2018). There are four main types of crowdfunding, namely 
investment-based crowdfunding (equity), lending-based crowdfunding (debt), reward-based 
crowdfunding, and donation-based crowdfunding. Lending-based crowdfunding, also called debt-based 
crowdfunding is most commonly used and is a passive investment approach, which is most typically 
used for early-stage ventures. A venture loans money from a large amount of business or consumer 
investors, and thereby pays a lower percentage of interest per investor. The advantage is that generally, 
the interest is lower, while the disadvantage is that a venture creates a complex pool of investors. 

Venture debt 
Venture debt is a type of loan provided to start-ups that usually operate in high-tech industries 
(Rassenfosse & Fischer, 2016). Venture debt is a new form of entrepreneurial finance and emerged in 
silicon valley, US. Ibrahim (2010) define Venture debt as loans given to early-stage, rapid-growth start-
ups. These start-ups commonly have no traditional means of paying it back. Venture debt loans are 
typically provided to start-ups that still have a negative cash flow combined with no tangible assets to 
secure traditional loans. Therefore, venture debt financing differs from traditional bank financing. In 
exchange for venture debt loans, receive venture debt lenders a combination of equity and debt in the 
new venture (Ibrahim, 2010). The debt component is often straight debt. Venture debt loan terms 
generally range between twenty-four to thirty-six months, sometimes with an interest-only period up 
to nine months before the term begins. Mostly, venture debt loans are amortized, meaning that the 
monthly payments of interest and principal are equal throughout the lending period (Ibrahim, 2010). 
The equity-part of the loan often covers 5-15% warrants of the total loan. Every $1 of venture debt 
equals $7 of venture capital invested in the United States, despite the fact of the young age of Venture 
debt financing (Rassenfosse & Fischer, 2016). Venture debt lending increases the total amount of 
financing available for early-stage ventures and overcome potential venture capital funding limits. 
Although the significant impact in the industry, scholars have overlooked the venture debt 
phenomenon (Rassenfosse & Fischer, 2016). Determinants of the venture debt decision are (1) 
repayment capacity, (2) need for collateral, and (3) contractual clauses such as warrants (Rassenfosse 
& Fischer, 2016). Furthermore, in determining the lending decision, VC engagement is a substitute for 
having positive cash flow. Ibrahim (2010) explain that VCs often promise the venture lenders to pay the 
loan back when a new venture fails. Although VCs are not obliged to do so, venture lenders still label 
that promise as credible. Secondly, lenders have a preference for early-stage ventures that offer 
patents as collateral. Ibrahim (2010) explain the quantitative results of Rassenfosse and Fischer’s study 
by interviewing VCs, venture lenders, and traditional banks. They conclude that IP often has value when 
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placing it in the right industry and economy. Finally, lenders require early-stage ventures to offer 
warrants (Rassenfosse & Fischer, 2016).  

3.2.2. The subsidy funding landscape 

Currently, little academic research has been done on the financing of early-stage ventures via subsidies. 
Government initiatives supporting early-stage ventures often involve the provision of funding. 
McCormick and Leeuw (2003) define subsidies as the conditional transfer of funds by the government 
to another party to influence that party's behaviour to achieve some level of activity or provision. 
Subsidies can be characterized as incentives for affirmative economic policy instruments (McCormick 
& Leeuw, 2003). Commonly, public funding provides only partial elements of the early-stage ventures’ 
need for financial resources, causing that early-stage ventures still need to seek financial resources 
elsewhere (Hottenrott et al., 2018). Subsidies are free to access, require no payment back, or require 
no equity. Only the process of filing for a subsidy, and understanding the full landscape of applicable 
subsidies takes time, and thus costs money. Because of this, early-stage to later-stage ventures often 
make use of a consultancy firm that helps with seeking applicable subsidies and filing the subsidies. 
That type of consultancy firms often works with a fee of the amount of subsidy granted, and work with 
the ‘no cure no pay’ principle. 

In Europe, subsidies are primarily arranged on the EU and national level. On the EU level, a 
cohesion fund exists, which mainly consists of three elements. First, the European Development Fund 
(ERDF) aims to improve competitiveness and create new jobs by investing in growth-enhancing (Heine, 
2019). Secondly, the European Social Fund invests in the social aspects of society by investing in people 
to promote education and improve opportunities for employment (Heine, 2019). Finally, the Cohesion 
Fund invests in green growth and sustainable development. Each country has a wide range of subsidies 
on a national level. The government in the Netherlands offers in total 158 subsidies and arrangements, 
as of derived from the button 'Subsidies and Finance' on the webpage of the 'Rijksdienst voor 
ondernemend Nederland' at 02-04-2020 (Rijksdienst voor Ondernemend Nederland, 2020a). A typical 
arrangement for Dutch start-ups is the early-phase financing, in Dutch called “VroegeFaseFinanciering” 
(Rijksdienst voor Ondernemend Nederland, 2020b). The early-phase financing loan is applicable for 
innovative SME’s younger than 5 years. In the Netherlands, there are also regional arrangements and 
funds where start-ups may apply to. In North-Brabant, start-ups may apply to Braventure. Braventure 
helps start-ups through knowledge, development, community and financing. Braventure has an 
investment arrangement called ‘Brabant Start-up Fonds’. The Braventure fund is also in form of a loan, 
given by the Dutch Government (Noord-Brabant, 2018). 
  However, subsidies also pose some difficulties from a government point of view. First, subsidies 
as a policy instrument often lack clarity and coherence (McCormick & Leeuw, 2003). Usually, no 
systematic comparison is made between costs and benefits. Therefore, typically, no adequate 
calculations on the efficiency and effectiveness of subsidies can be created. Moreover, subsidies might 
be cost-ineffective because recipients might already have decided to pursue in a certain direction, 
making the subsidy obsolete (McCormick & Leeuw, 2003). Secondly, subsidies increase the tax wedge. 
Thirdly, subsidies might create benefit snatching. For example, subsidies that are initially intended to 
provide benefits for consumers might turn out to be beneficial for producers. The Dutch government 
process regarding subsidies and arrangements, as of 2000, is as follows: (1) policy preparation, (2) policy 
proposals, (3) policy determination, (4) choice of subsidy policy instrument, (5) policy implementation, 
(6) activities of subsidy recipient, and (7) performance effects (McCormick & Leeuw, 2003). The 
activities of the subsidy recipient are assessed and iterated back to the decision to fund, and the 
performance effects are evaluated and iterated back to the policy determination.  

On the other side, subsidies also pose difficulties from the entrepreneur’s perspective. 
Participating in a subsidy arrangement reduces the entrepreneurial flexibility in the innovation process 
(Heine, 2019). While the innovation process enfolds, a new venture may want to alter direction. 
However, when a venture is already is engaged in a subsidy arrangement, the direction cannot be 
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changed easily before the goal of the subsidy is achieved. Thus, harming the start-ups' adaptive 
capability. Moreover, the subsidized party has to produce progress reports, which in turn are monitored 
by the subsidizing party (Heine, 2019).   

3.2.3. The equity funding landscape 

Entrepreneurial equity funding is the cornerstone of start-up funding. Equity funding by VCs, Business 
Angels, crowdfunding, or CVCs is the capital fuel for development and innovation. Especially early-stage 
ventures mainly reduce the dependence on debt and strengthen the capital structure by issuing equity 
(Kaya, 2016). Nonetheless, the venture decreases the use of equity capital as a firm matures.  Equity 
investors generally trade capital for a portion of ownership. The size of the portion of ownership also 
referred to as equity, depends on the amount of funding, the stage of investing, the investment focus, 
the strategic objectives, geographical concentration and location, and the type of involvement beyond 
the provision of capital (Drover et al., 2017). In the Netherlands, between 2014 and 2018 a total of 
€20,972,000,000 private equity investments were made in 1,520 companies (Invest Europe, 2019). 
Private equity investments is a 4.2 billion euro market in the Netherlands. Figure 7 shows private 
equity's role in the European economy (Invest Europe, 2019).  
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Figure 7 Private Equity role in the European Economy (Source: Invest Europe, 2019, p. 11) 

Venture Capitalists (VC) 
Venture Capitalists (VCs) are widely recognized as a key form of equity financing (Drover et al., 2017). 
Commonly, VCs prefer to invest in early-stages and less in later-stages. However, VCs evade the seed-
stage (Block et al., 2019). Moreover, venture capital is not widely available and rejection rates are high 
(Cosh et al., 2009). VCs create funds, from which capital and effort are invested in portfolio companies. 
The portfolio companies create value and, in turn, financial claims flow back to the fund (Metrick, 2011). 
Portfolio companies are potential high-growth ventures. 

VCs established criteria to make decisions on whether a venture should be backed or not. Initial 
criteria that a start-up needs to have to attract early-stage funding from VCs are (1) initial product ready 
(Fisher et al., 2016), (2) market characteristics (Drover et al., 2017), (3) strong financial indicators (Block 
et al., 2019; Cosh et al., 2009; Tassey, 2014), and (4) strong management team (Chen et al., 2009; Fisher 
et al., 2016; Franke et al., 2006; Murnieks et al., 2011; Shane & Stuart, 2002). 

Block et al. (2019) has researched Venture Capital investment criteria and concluded that 
profitability is less important, while high levels of revenue growth are significantly important. VCs focus 
on scalability instead of profitability (Block et al., 2019). The prime motivation for VCs to focus on early-
stage ventures with a high chance of scalability is that investors investing in Venture Capital funds want 
high returns in a relatively short period, thereby making the relatively high-risk high-reward necessary 
for fund managings to secure additional investments for the next fund (Block et al., 2019). Other 
research indicates that VCs evaluate early-stage ventures on the perceived motivations of the 
entrepreneurs, also called entrepreneurial passion, and the preparedness of the team (Chen et al., 
2009). VCs expect the top management team to have a certain degree of entrepreneurial experience 
(Fisher et al., 2016) and investment experience (Shane & Stuart, 2002). Additionally, they tend to favour 
teams that have similar training and professional experience (Franke et al., 2006). Moreover, VCs tend 
to favour new investment opportunities that are led by entrepreneurs thinking similarly to themselves 
(Murnieks et al., 2011). Concluding, similarity bias is an important factor in understanding how VCs 
decide what ventures to back. Furthermore, VC decision making varies across the evaluative stages, 
such as the preliminary screening or the due diligence (Petty & Gruber, 2011). Overall, VCs typically rely 
on inferential logic rather than planning documents produced by the new venture team (Kirsch et al., 
2009).  
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The venture capital fund is funded by a general partner and limited partners. The former 
commonly generate deal flows, screen opportunities, negotiate deals, monitor and advise, and harvest 
investments (Drover et al., 2017). To ensure trust to limited partners, a general partner commonly 
provides 1% of the capital and jointly puts effort in the fund (Metrick, 2011). The general partner 
collects an annual management fee of 2-3%, and gains carried interest, typically of 20-30% of the gain. 
Limited partners generally are institutional investors, life insurance companies, endowments, 
corporations, and individuals. Limited partners commonly provide 99% of the investment capital, and 
in return receive capital appreciation, which typically is 70-80% of the gain. VCs generally participate in 
deals mid-stage to later-stage (NVCA, 2019). However, the tendency is that VCs continue to drift more 
and more to later-stage investments (Hellmann & Thiele, 2015). According to the US National Venture 
Capital Association (NVCA), the number of seed investments was 3,760 deals, representing 42% of the 
total deals in the U.S.A., which is the lowest absolute and relative figures since 2012. VCs commonly 
exit within five to ten years via a write-off, merger and acquisition, or an initial public offering (IPO) 
(Drover et al., 2017; Metrick, 2011). Figure 8 schematically depicts the phases of growth of a venture-
capitalists backed company. Phase one, from 0 until T, is the 'childhood'. The childhood starts when a 
VCs starts investing and ends for successful firms with an IPO. From T until S is the 'adolescence' period. 
The adolescence period starts with the moment of an IPO and ends when a venture reaches stable-
growth. The graduation period marks the transition from rapid-growth to stable-growth (Metrick, 
2011). 

 
Figure 8 Schematic of growth phases of VC backed ventures (Source: Metrick, 2011, p. 196) 

 
Invest Europe, an association represents Europe’s private equity, venture capital, and infrastructure 
sectors, as well as investors, including pension funds. Invest Europe explains the process from venture 
capital until a buy-out (Invest Europe, 2019). In Figure 9 is Invest Europe’s process depicted regarding 
venture investments. 
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Figure 9 Typical investment process for early-stage ventures 

 
The European Investment Fund has a series of working papers entitled "the European venture capital 
landscape: an EIF perspective". In the third volume is data analysed about 3,600 EIF-supported VC 
investments from 1996 – 2015. Main findings show that write-offs of VCs peaked during major 
recession events such as the dot-com bubble (2001-2002) and the European sovereign debt crisis (2009 
– 2010). An upward trend is noticed in both average and median returns (Prencipe, 2017). The upward 
trend may be explained by another trend that VCs are retreating from real early-stage investments, 
particularly in Europe (Miller & Bound, 2011). Nonetheless, the distribution of exit multiple on costs is 
extremely negatively skewed: 70% of exited investments by European VCs are either written-off or sold 
below initial costs. Moreover, deals that sell at cost account for 10%. The remaining 20% are profitable 
deals. Preqin (2018) brings out quarterly benchmarks reports on private equity and venture capital. In 
the Q4 report of 2018, Preqin globally analysed more than 6,000 private equity funds. The global 
venture capital top-quarter multiple on investments is 2.43 between the vintage years 1985 - 2018, 
while the US top-quarter multiple on investments is 2.62 over the same vintage years (Preqin, 2018). 
In figure 10 is the distribution of the multiple costs by European VCs in the period of 1996 – 2015 
depicted, which is based on 2,065 early-stage venture capital investments (Prencipe, 2017). 
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Figure 10 Distribution of exit returns in Multiple on Costs (Source: Prencipe, 2017, p. 47) 

 
Later-stage funding becomes essential at the crossroads between being acquired or scaling-up. In 
Europe, on average, 50% of the exits are acquisitions by non-European corporations, particularly from 
the US. US-based buyers tend to be larger in terms of assets and revenues, and are more innovative 
(Prencipe, 2017). It may be concluded that in Europe there is a lack of growth capital required to expand 
and strengthen the start-up or scale-ups’ position. As such, early-stage ventures that are almost in the 
scaling-up phase, may end up being acquired. Unless the opportunity arises to go public. In total 152 
out of the 2,065 EIF-backed early-stage ventures followed the IPO route. The first investment amount 
is positively associated with IPO likelihood. A total of 50 IPOs took place in Paris, 34 in New York, 25 in 
London, and merely one in Amsterdam between 1996 and 2015 (Prencipe, 2017).  

Business Angels (BA) & Angel networks 
Business Angels (BAs) are accredited high-net-worth individuals who invest personal capital into young 
ventures (Drover et al., 2017; Kerr et al., 2014). According to the NVCA, a Business Angel is a wealthy 
individual who invests in companies in relatively early stages of development (NVCA, 2019). BAs tend 
to invest mostly in the seed stage (Block et al., 2019). According to Block et al. (2019), invest 70% of the 
BAs in the seed-stage. Investing in the earliest stages of a venture involves comparatively high degrees 
of uncertainty, which in turn leads to potentially large payoffs, showing a high-risk high-reward 
relationship (Block et al., 2019). Profitability is less important because BAs often invest in the seed-
stage. Ventures are often not mature enough to achieve profits. Profitability is a sign of a healthy 
business model combined with a strong competitive position, which, in turn, is a sign of being a mature 
business (Block et al., 2019). Typically, seed-stage ventures still need to achieve legitimacy by proving 
the product-market fit and convincing lead customers, hence being pre-revenue. Moreover, BAs are 
reluctant to business models that keep customers ‘locked-in’, such as having high switching costs, 
preventing customers from changing providers (Block et al., 2019). Thus, BAs generally disfavour low-
cost or locked-in innovation centred business models. BAs often seek to add value/guidance and fund 
young firms in a particular area of expertise. Hence, BAs commonly are older than other types of 
investors (Block et al., 2019). Mostly, the BA approach is less formal compared to that of the VCs. 
Particularly in the level of due diligence conducted, the level of formality of contracts, and level of 
control. BAs rely on intuition, heuristic-based reasoning, and intuitive evaluations (Huang & Pearce, 
2015).  

Most recently, angel networks emerged. Angel networks are groups of angel investors who 
provide platforms, both online and in-person, for individual angels to collectively evaluate and invest in 
high-potential deal flows (Kerr et al., 2014). According to the NVCA, an Angel Group is a group of 
individual angels who invest together, individually or through a pooled vehicle, enabling them to share 
deal flow (NVCA, 2019). Kerr et al. (2014) argue that financing might not be the central input of angel 
groups in early-stage ventures. Angel groups are seen to have several advantages compared to 
individual BAs, which include (1) pool capital for larger investments, (2) each angel can invest a smaller 
amount in individual ventures, (3) undertake due diligence as a group, (4) have a superior deal flow, 
and (5) superior decision-making (Kerr et al., 2014).  
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Equity-based Crowdfunding 
Equity crowdfunding is an innovative way to raise external capital for ventures (Mochkabadi & 
Volkmann, 2020). In equity-crowdfunding, the crowd, typically via an online platform, takes shares in 
the venture in almost a similar manner than how traditional early-stage funding works (Vulkan & 
Åstebro, 2016). The main difference between equity-crowdfunding and traditionally raising capital is 
embedded in the funding process (Belleflamme et al., 2014). Equity crowdfunding can be defined as “a 
method of financing, whereby an entrepreneur sells a specified amount of equity or bond-like shares 
in a company to a group of (small) investors through an open call for funding on Internet-based 
platforms” (Ahlers et al., 2015, p. 958). Schwienbacher (2019) defines an equity crowdfunding platform 
as a platform where entrepreneurs can advertise their venture on and post-investment documentation. 
Then, the crowd, or members, can view the listing and decide whether to invest or not based on the 
proposed terms (Schwienbacher, 2019). Depending on the structure of the platform, the investor 
purchases direct shares from the venture, or invests in an investment vehicle, that invests in the venture 
as a ‘pooled investment’. In the latter, a trustee is allocated that manages the vehicle with raised money 
from the crowd (Schwienbacher, 2019).  

Equity crowdfunding has a significant potential impact on early-stage new venture funding in 
various countries (Mochkabadi & Volkmann, 2020). While equity-crowdfunding is still a new 
phenomenon, around 35% of all seed-investment deals in the UK took place via equity-crowdfunding 
(Vulkan & Åstebro, 2016). Equity-crowdfunding differs in three ways from reward-based crowdfunding. 
These are (1) higher average investment target, (2) an existing pre-money valuation of the venture, and 
(3) a clear goal from investors on strong return on investments (Vulkan & Åstebro, 2016). Equity-
crowdfunding is thereby slightly similar to more traditional forms of seed-investments, such as BAs.  

Equity-crowdfunders are typically less experienced and face larger information asymmetries 
when evaluating ventures, compared to investors that fund via more convenient financing mechanisms 
(Mochkabadi & Volkmann, 2020). Therefore, ventures must pursue ways to signal quality and credibility 
to potential investors. Quality signals can be information about risk factors, planned exit strategy, 
human capital, and the amount of equity retained (Mochkabadi & Volkmann, 2020). Another 
consequence of the large information asymmetries is that herding behavior occurs. In the absence of 
information, is the decision of the crowd based on the behaviour of the crowd (Vulkan & Åstebro, 2016).  

Initially, equity crowdfunding faced significant legal challenges. However, since 2015 it is 
experiencing rapid growth in countries where the legal barriers are being relaxed (Ahlers et al., 2015). 
In addition, equity-crowdfunding platforms still lack the presence of a secondary market, making the 
dividends arguably the only realizable financial gain (Schär et al., 2019). While equity-based 
crowdfunding shows commonalities with BAs, it is nevertheless distinct because (1) it uses standardized 
contracts, (2) the information provision is less, (3) the number of investors is larger, and (4) the 
fundraising process is much shorter (Vulkan & Åstebro, 2016). 
 Equity-crowdfunding has several commonalities with Initial Coin Offerings (ICO). Both (1) are 
bound by information asymmetries due to a limited set of available information, (2) have low 
contributor protection, (3) have no supervision by public authorities, and (4)  no strong relevant track 
record (Giudici et al., 2018). The main differences are that crowdfunding platforms typically use 
‘monetary units’ through traditional transaction channels, while ICOs use cryptocurrency blockchains 
to offer tokens. Moreover, ICOs often have a secondary market included on the platform (Adhami et 
al., 2018). 

Initial Coin Offering (ICO) 
Adhami et al. (2018, p. 64) define an Initial Coin Offering (ICO) as “open calls for funding promoted by 
organizations, companies, and entrepreneurs to raise money through cryptocurrencies, in exchange for 
a ‘token’ that can be sold on the internet or used in the future to obtain products or services, and, at 
times, profits”. Thus, an ICO offers tokens in exchange for venture financing. By the end of 2017, almost 
$5.3 billion has been raised worldwide with ICOs (Adhami et al., 2018). Blockchain technology is the 
enabler of this new form of financing.  
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Blockchain creates a distributed system of certification whenever a transaction occurs (Adhami 
et al., 2018). Blockchain is a digital, decentralized, “distributed ledger” recording all file transactions in 
which all nodes of the network have a copy. No node has the sole authority to update the file. The 
blockchain technology relies on hashing. Hashing is a cryptographic system that transforms a text of 
any length into an irreversible fixed-length string of numbers and letters. A hash provides accuracy, 
security, and immutability of the files (Adhami et al., 2018). When a transaction is recorded, a new 
“block” is generated that updates the account positions of all parties involved in the shared ledger, 
without the need to obtain certification from a third party first. In short, network timestamp 
transactions are hashed into an ongoing chain of hash-based blocks, referring to ‘proof of work’, which 
forms a record that cannot be changed without redoing the entire ‘proof of work’ (Nakamoto, 2008). 
Blockchain poses several benefits. First, it has a very high fault tolerance as the system operates on 
many separate components. The risk that they all fail is extremely low. Second, it has a very high attack 
resistance. To attack and manipulate (as a hacker) the entire system is very complex and expensive. 
Third, blockchain has a very high collusion resistance. A third party may be corrupted. However, due to 
the lack of third-party involvement in blockchain, it cannot corrupt the recorded files. In contrast, 
distributed systems are (1) slower, (2) more redundant, and (3) have a lower scalability (Adhami et al., 
2018).  

As the aforementioned definition states, ICOs use cryptocurrencies in exchange for a ‘token’ 
utilizing blockchain technology. Nakamoto (2008) published the first paper related to cryptocurrency 
and put the source code on the Internet. Nakamoto wanted to create a purely peer-to-peer electronic 
cash version. The payments would go directly from and to each party, without the interference of a 
financial institution (Nakamoto, 2008). These cryptocurrencies can be “mined” by solving a 
computational puzzle. The first that solves the puzzle earns the right to add that block to the blockchain 
(Decker & Wattenhofer, 2013). Mining those cryptocurrencies is increasingly more difficult. Thus, 
gaining control over the majority of the network is progressively more expensive due to computational 
power (Eyal & Sirer, 2018). 

Generally, ICOs work very similar to normal, online-based fundraising methods, such as equity-
crowdfunding. The ICO requires the issuer to disclose certain documents, such as a business plan and 
team description, whereafter pledgers can bid on the offering (Adhami et al., 2018). Commonly, 
campaigns accept cryptocurrencies. Monetary units are only accepted when a financial institute backs 
the platform. A distributed ledger can allow the design of complex claim structures. Such a claim 
structure can, for example, release investment tranches based only on the occurrence of certain events, 
such as for an escrow agreement (Adhami et al., 2018). 

The principle behind ICOs and cryptocurrencies can also be applied to other investment 
methods. With public blockchains, any digital asset can be transferred without the need for an 
intermediary (Nakamoto, 2008). To do so, each asset needs to be tokenized. Thus, each asset needs a 
token that represents its existence (Schär et al., 2019). Tokens are a digital unit of value which entitles 
the owner to an asset. Blockchain tracks the current owner of each token based on a special data 
structure within the blockchain. Tokenizing shares on a secondary market of equity-crowdfunding 
improves the liquidity of that market (Schär et al., 2019). Blockchain has several advantages when it 
would be included in the secondary market of equity-crowdfunding platforms. It would (1) reduce 
overhead costs by excluding third-parties, (2) offer a standardized framework by decoupling the 
platform and the transactional layer to blockchain, and (3) assets can be controlled by several private 
keys.  

Several challenges arose with the upcoming of ICOs. Firstly, the technical design of an ICO 
should prevent any type of fallacy in the code. Although blockchains seem to allow secure transactions, 
numerous events already took place where hackers were able to crack the code and ‘steal’ tokens. A 
well-known example is that of the Decentralized Autonomous Organization (DAO), which tried to set-
up a Venture Capital investment vehicle by raising $150 million in cryptocurrencies. However, a major 
fault in the code made it possible that hackers were able to steal $60 million. Secondly, regulations are 
still lacking behind with cryptocurrency and ICO activity. 
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Initial Public Offering (IPO) 
An Initial Public Offering (IPO), is a widely used exit strategy for investors. However, besides being solely 
an exit strategy it is also a viable method to attract capital and strengthen the capital structure of a 
venture. An IPO is a method to go public by offering shares of the venture to public investors 
(Balakrishnan, 2011). An IPO is also a way to gain legitimacy and resources (Lee & Lee, 2008). However, 
by far, the key factor is to raise a significant amount of capital. Ventures that face capital constraints, 
but have a high growth rate, are more skewed to go for equity issuing instead of an M&A (Poulsen & 
Stegemoller, 2008). Ventures that are more lenient to equity issue can be characterized by limited 
credit capacity, which can be compensated by compromising on ownership. Issuing equity can be 
executed publicly or privately. Private issuance typically occurs when a VC exits through an M&A, and 
the acquiring firm is, for example, a private equity company. An advantage of going public is that it 
extracts full market value to the issuing venture (Balakrishnan, 2011).  

An important barrier for young ventures to issue equity via an IPO is the costs involved in the 
process. Among others, initial issuance costs for IPOs are (1) underwriting costs, (2) exchange listing 
fees, (3) legal, accounting, and printing costs, and (4) roadshow expenses (Kaya, 2016). PWC estimates 
the costs of an IPO of a firm active in industrial products, with revenue between 250$mln – 499$mln in 
the year preceding the IPO, and a deal value ranging from 250$mln – 499$mln, to be around 26$mln 
(PWC, 2020).  

To be able to do an IPO, a venture has to comply with government and regulatory requirements 
(Balakrishnan, 2011). Often, ventures use investment bankers as intermediaries to guide the venture 
through the process. Investment bankers provide third-party valuation estimates and third-party 
pricing of the shares. Investment bankers do so by maximizing the process and discount for asymmetric 
information (Balakrishnan, 2011). 

A rapid shift in the ownership structure of U.S. firms was shown in the last 60 years. Institutional 
investors held 16% of the U.S. corporate equity in the 1960s, while in 2000 this sharply increased to 
57% (Verstegen & Schneider, 2002). Thereby, institutional investors have become the main source of 
financing for listed companies, and thus also very important in an IPO. There are multiple types of 
institutional investors, these are among others, (1) public pension funds, (2) private pension funds, (3) 
mutual Funds, (4), Insurance companies, and (5) Banks (Verstegen & Schneider, 2002). In table 4 is each 
type of institutional depicted according to investor characteristics. 
 
Table 4 Investor characteristics per type of institution (Source: Verstegen & Schneider, 2002, p. 559) 

 Public Pension 
Funds 

Private Pension 
Funds 

Mutual Funds Insurance 
Companies 

Banks 

H M L H M L H M L H M L H M L 
Fund size X    X   X   X    X 
Investment time horizon X   X     X   X   X 
Performance 
expectations 

X     X  X    X   X 

Pressure sensitivity X    N/a  X     X   X 
Percentage of firm stock                
Percentage of fund 
portfolio 

               

Proportion invested in 
equity 

X    X  X      X X  

Legal restraints X    X  X     X X   
Defined-
benefit/contribution 

X    X   N/A   N/A   N/A  

Active/passive investing X    X   X    X  X  
Internal/external 
management 

X    X   N/A    X    

Internal/external proxy 
voting rights 

X    X   N/A        

Degree of activism X    X   X    X   X 
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An IPO drives costs before as well as after an IPO. Among others, these are (1) external reporting costs 
and (2) Investor Relations costs (Kaya, 2016). Moreover, there is not much depth on the public 
investment market for small-cap stocks. Small IPOs are in decline in Europe. According to PWC, costs a 
small-cap IPO already between 2.9$mln – 12.9$mln (PWC, 2020). In 2000, 15% of the IPOs were small 
IPOs. This declined to around 6% in 2015 (Kaya, 2016). In total, about 80 small IPOs were listed in 2015 
in European public markets (Kaya, 2016). Various reasons explain the downward trend of small-cap 
IPOs. First, often there is no track record yet, which makes price discovery in public markets less 
efficient (Kaya, 2016). Secondly, on both sides, an IPO has uncertain factors. The issuing firm is unsure 
about the demand from investors in new shares, while investors are unsure about the quality of the 
issuing firm. The basis of uncertainty is information asymmetry. Underwriters reduce the information 
asymmetry by providing certification on the quality of the issue (Balakrishnan, 2011). Another method 
to scale down the information asymmetry is to involve an external financial investor beforehand.  

Historically, as with the venture capital market, Europe’s IPO market has been dwarfed by the 
US market for IPOs (Ritter, 2003). Until the early 2000s, European stock exchanges had strict listing 
requirements, such as having a minimum of three years of positive earnings before the IPO (Ritter, 
2003). Thereby mitigating early-stage ventures from this potential route to raise public capital. Another 
requirement is that insiders generally are subject to lockup provisions. 

An IPO is considered successful if the possible net proceeds of the issuing firm are maximized 
(Balakrishnan, 2011). The maximization of investment capital raised is also dependent on the timing of 
the IPO (Lee & Lee, 2008). On the other hand, investors of a new issue require compensation for the 
information asymmetry risks. The presence of having institutional shareholders beyond IPO generates 
a strong signal to potential retail investors. Ventures that have institutional shareholders significantly 
perform better after IPO (Field, 1995). Institutional underpricing could also improve the response to 
subsequent equity issues of a venture (Balakrishnan, 2011). Issuers who have underpriced heavily, 
often return to the market more frequently.  

Corporate Venture Capital (CVC) 
Corporate Venture Capital (CVC) denotes the systematic practice by established corporations of making 
equity investments in entrepreneurial ventures (Drover et al., 2017). CVC should not be confused with 
indirect corporate investments, where corporates invest as a limited partner (Metrick, 2011). 
Corporations set-up CVC funds as extensions of the corporate’s primary focus. Corporate investors 
usually want to bring long-term value to the corporates and therefore focus more on early-stage to 
mid-stage ventures. The decision to engage in VC investments as a corporate is affected by economic 
and behavioural factors (Drover et al., 2017). CVC investments essentially are part of a corporates’ 
innovation strategy (Dushnitsky & Lenox, 2005). Both industry-level factors, as well as firm-level 
resources, stimulate CVC activity (Dushnitsky & Lenox, 2005). When a corporate’s innovation 
performance is above the desired levels, a corporate is less likely to initiate or continue with CVC 
activities (Gaba & Bhattacharya, 2012). CVCs often mix strategic goals with financial goals (Metrick, 
2011). In 2018, 1,443 venture investments involved CVCs in the United States, which is 16% of all 
Ventrue Capitalist deals (NVCA, 2019).  

Venture building and venture accelerators 
Despite the relative newness of venture accelerators, extant research has been done in the last few 
years on this new phenomenon (Crișan et al., 2019). Current research mainly focuses on what 
accelerators bring to the table and their outcomes, while limited research has been performed on how 
accelerators fund start-ups in the program. Extant literature signals that funding and financing start-
ups are a prime outcome (Crișan et al., 2019; Stayton & Mangematin, 2019). Accelerators have access 
to funding of many different investors, enabling investors to spread the risks over many different start-
ups (Cohen, 2013). Accelerators also create face-to-face time between potential future investors and 
co-founders, which may otherwise be hard for first-time founders (Miller & Bound, 2011). Cohen (2013) 
states that accelerators serve as a real option for investors, enabling them to get to know each batch 
of early-stage ventures and see the potential before taking a financial share in a venture.  
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 Accelerators may also be viewed as small funds, where investors invest in to make a return on 
shares (Miller & Bound, 2011). Stayton and Mangematin (2019) state that accelerators provide two 
types of funding: Initial funding until product release, and follow-on funding after product release. The 
initial funding is often supported by friends, family, and fools, co-founders, and awards (Stayton & 
Mangematin, 2019). External investors step in at the follow-on funding, provided through loans and 
private equity.  

Drover et al. (2017) view accelerators as an equity funding mechanism. Accelerators provide 
capital, which commonly ranges from €25,000 to €150,000, offered as seed investments. Accelerators 
are cohort-based programs which trade mentorship, workspace, and funding in exchange for equity 
(Drover et al., 2017). Other forms of business models for accelerators are sponsorship models and 
support from public bodies (Miller & Bound, 2011). An advantage for VCs that accelerators solve is that 
accelerators create new deal-flow. Accelerators thereby become increasingly interesting in Europe 
since the pipeline of good new companies is more narrow than in the US (Miller & Bound, 2011).  

Especially the phenomenon of venture building, or in other terms 'start-up studios' or 'start-up 
factories' is under-researched. Venture builders start with sourcing technology, then recruit a co-
founders team that fits with the technology. A start-up factory starts with creating a business idea, 
followed by finding co-founders and early employees, and finally enlocking financial resources 
(Baumann et al., 2018). Baumann et al. (2018) did a case study on Rocket Internet. Rocket Internet is 
backed by Global Founders Capital for the initial funds of created start-ups. The market is scanned for 
initial co-investors once a project becomes promising. Co-founders from start-ups of Rocket Internet 
may expect a small percentage of equity. For example, a CEO may expect 5-10% equity (Baumann et 
al., 2018).  Typically, venture building takes longer than accelerating existing start-ups. Although 
essential, it is similar to how venture builders and accelerators manage the financial process to fund 
early-stage ventures. Both accelerators and venture builders trade (financial-) resources for equity 
during the seed-stage. Accelerators have a shorter program and work with start-ups that bring both the 
team and the idea, while venture builders bring the idea and recruit the co-founders and early 
employees themselves. Thus, builders expect a higher equity share. Both accelerators and venture 
builders have to find and manage early-stage investors and connect the investors to start-ups in their 
portfolio. 

3.3. Investor Relations 

Building a new venture, facilitating fast growth, and successfully continuing to develop the venture over 
time requires financial resources. Financial resources must be acquired (partially) through external 
investors who provide capital (Kollmann & Kuckertz, 2006). Scholars in entrepreneurship have long 
underscored the importance of Investor Relationships for entrepreneurs in enabling the transfer of 
financial- and social resources (Aldrich & Zimmer, 1986). Hoffmann et al. (2018, p. 294) follow the 
definition of the National Investor Relations Institute, and defines Investor Relationships as “a strategic 
management responsibility that integrates finance, communication, marketing and securities law 
compliance to enable the most effective two-way communication between a company, the financial 
community, and other constituencies, which ultimately contributes to a company's securities achieving 
fair valuation”. Huang and Knight (2017) define Investor Relations as conduits through which financial 
and social resources flow, thereby promoting the growth of ventures and aiding investors in profiting 
from investments. The odds of failure increase without relationships, due to the lack of access to 
resources for early-stage ventures (Shepherd & Zacha, 2001). Tuominen (1997) views Investor Relations 
as a marketing relationship approach. The venture should go beyond the customer-supplier dyad, and 
additionally commits resources to enhance enduring relationships.  

An investor relation may also be viewed as a strategic alliance between the venture and the 
investor. The investor wants to see the value of their investment increase significantly, while the 
venture wants to increase its competitive advantage resulting in firm growth. Strategic alliances may 
be defined as a purposive relationship between two or more independent entities that involve the co-
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development, exchange, or sharing of resources or capabilities to mutually benefit from it (Gulati, 
1995). Singh and Kale (2009) explain that firms engage in strategic alliances to grow by securing and 
extending their competitive advantage, which seamlessly fits Investor Relations. Strategic alliances may 
be either in the form of contractual arrangements or equity arrangements (Singh & Kale, 2009). Figure 
11 explains the critical success factors of a single alliance. 

 
Figure 11 Alliance critical success factors (Source: Singh & Kale, 2009, p. 48)  

 
As shown, strategic alliances have three phases, namely (1) partner selection, (2) alliance governance, 
and (3) alliance management. Each phase may be given to an Investor Relations phase, as potential 
investors should be selected and convinced. Then, the correct governance structure for 
communications should be implemented. Finally, Investor Relation should be managed. Strategic 
Alliances as Investor Relations shows primarily two commitments: first, the equity-based transaction 
exchanging money for equity. Second, the role of learning in the Investor Relation that supports the 
returns on the transaction. 

Equity-based alliances give multiple advantages over contractual-based alliances. Firstly, 
‘mutual hostages’ aligns the interest of both parties (Singh & Kale, 2009). Through the ex-ante 
commitments are possible opportunistic behaviours reduced (Kale et al., 2000). Investors want 
portfolio ventures to succeed. This would result in a value increase of the venture. On the other hand, 
ventures want to effectively use the provided resources as much as possible. This would also result in 
a value increase of the venture. A value increase of the venture is positive for the investor, as it yields 
positive returns. Moreover, the value increase has positive effects on the venture as well. It would 
increase the desirability of the venture for potential new investors. Additionally, attracting external 
investors makes it easier for ventures to capture opportunities as they pass. Thereby, making the 
argument of ‘mutual hostages’ applicable for Investor Relations. Secondly, equity facilitates a 
hierarchical supervision of the alliance, which gives the opportunity to address contingencies as they 
arise (Singh & Kale, 2009). Shareholders with publicly traded companies automatically are provided 
with the right to monitor the board of directors of ventures. Investors often are chosen by start-ups 
and scale-ups for their expertise, knowledge, and network, thereby allowing them to address 
contingencies and give guidance. Finally, equity-based alliances create an opportunity for all partners 
to receive returns (Singh & Kale, 2009).  

Second, the final phase of a strategic alliance is alliance management. In this phase is learning 
a prime factor for ventures. Learning from an alliance partner involves acquiring primarily two types of 
knowledge, namely information and know-how (Kale et al., 2000). Kale et al. (2000) defined information 
as “easily codifiable knowledge that can be transmitted without loss of integrity” (p. 221).  Secondly, 
know-how involves tacit knowledge, which is difficult to codify. Know-how may be defined as the 
practical skill or expertise that allows a person to make practical use of the gained information. 
Aforementioned learning factors may be easily applicable in managing Investor Relations with 
committed investors. Firstly, in the early-stage and later-stage of ventures are investors not only 
exchanging money but also network and expertise are provided. Ventures may acquire expertise 
through informational learning by using their investor network effectively. Business know-how and 
industry know-how may be acquired through the usage of the investors’ network. Moreover, learning 
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from alliances is more easily when the relationship between both parties is open and transparent (Kale 
et al., 2000).  

Tuominen (1997) applies the Nordic School approach to Investor Relations. The Nordic School 
approach emphasizes that the management of marketing must be built on long-lasting relationships 
instead of a transaction. This makes the customer an integrated part of the business processes. The 
two-way communication between a company and the direct or indirect partners in the investor 
community is established both via relational bonds and investor episodes. Relational bonds consist of 
commitment, trust, and attraction. Attraction plays a vital role in the initial phase of a relationship, 
through a two-way role in Investor Relations. A venture should be attractive to the investor to invest 
in, and an investment partner should be attractive for the venture (Tuominen, 1997). Second, trust is a 
fundamental principle in every long-lasting relationship. Trust in Investor Relations may be defined as 
an investor's belief that the company it invests in will continuously act in such a way that the investor 
can derive positive outcomes from the investment. Moreover, the company also will not take 
unexpected actions that could have negative outcomes for the investor. Third, commitment in Investor 
Relations can be defined as an implicit or explicit pledge of relational continuity between both the 
company and the investor (Tuominen, 1997). 

The second cornerstone of Investor Relations interactions is investor episodes. Investor episodes 
are mainly on the short-term. Short-term investor episodes include the exchange of intangibles, 
informational exchange, financial exchange, and social exchange (Tuominen, 1997). 

3.3.1. Corporate Investor Relations 

Hoffmann et al. (2018) have conducted a literature review on Investor Relations. Investor Relations 
research has mainly focused on corporate-level. Investor Relationship Management has only been a 
corporate function since the 1990s in Europe and since around the 1970s in the United States 
(Hoffmann et al., 2018). Typical instruments used in Investor Relations are dialogue, one-way 
communication, and social media. Via these instruments is (non-) financial information communicated. 
Thereby, the company affects the liquidity and share price of a company, the overall visibility, and the 
reputation of the company. In unlisted companies, the information communicated is generally 
organized following investors' preferences (Hoffmann et al., 2018). Investor Relations contributes in 
three ways to the firm: Fair share prices due to improved transparency, improved liquidity of stock via 
an extension of the investor base, and enhanced analyst coverage because of outreach efforts (Laskin, 
2011). Tuominen (1997) researched the Finnish stock market and suggests that Investor Relations 
require corporates to extend the scope of Investor Relations. Investor Relations should extend from an 
obligation of annual and interim reports to a more frequent based, diversified, and proactive two-way 
interaction and communication. According to Tuominen (1997, p. 47), Investor Relations marketing is 
"the continuous, planned, purposeful, and sustained management activity which identifies, establishes, 
maintains and enhances mutually beneficial long-term relationships between companies and their 
current and potential investors, and the investment experts serving them". Investor Relationship 
marketing can be explained via the ladder of investor loyalty, as depicted in figure 12. Searching for 
potential investors and converting them to the first phase ‘new investor’ is defined by Tuominen (1997) 
by investor catching. However, investors should be viewed as partner of the venture, and therefore 
‘investor catching’ is in this thesis altered to ‘investor engagement’. When keeping the partnership 
perspective in mind, then  ‘investor keeping’ is also too negative. Therefore, ‘investor keeping’ is in this 
thesis modified to ‘investor management’. 
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Potential Investors

Supporting Investors

Advocating Investors

New Investors

Regular InvestorsInvestor 
Engagement:
Identify and 
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investor 
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Investor 
Management:
Maintain and 

enhance 
investor 

relationships

 
Figure 12 Ladder of investor loyalty (Adapted from Tuominen, 1997, p.48) 

3.3.2. New venture Investor Relations 

At the time of investment in early-stage ventures, ventures usually still generate no profit and there is 
no, or relatively low, cash inflow. Thereby, making the uncertainty of return on investment extremely 
high (Kollmann & Kuckertz, 2006). Thus, attracting investors and managing Investor Relations for early-
stage ventures differs extremely from corporate Investor Relations. However, Investor Relations are 
much less researched regarding early-stage ventures. Kollmann and Kuckertz (2006) show that personal 
and individual contact to a small, manageable circle of investors, with rich information, is primarily 
important for early-stage ventures. 

Another view on new venture relations is via Huang and Knight's framework of signaling 
behaviour. Entrepreneurs attempt to attract the attention of potential investors in two types of 
signaling behaviour, namely interpersonal signaling and informational signaling (Huang & Knight, 2017). 
Commonly, investors are reluctant to commit resources easily because of the scarcity of the resources. 
Interpersonal signals are signals that provide insights into the behavioural style of the entrepreneur. 
Huang and Knight (2017) state that interpersonal signals will have a positive effect on the affective 
relationship. This will, in turn, have a positive effect on the transfer of social resources. Finally, this will 
have a positive effect on new venture growth. When an entrepreneur signals characteristics such as 
warmth, friendliness, and cooperativeness. Then is a potential investor more likely to form initial 
expectations that will be emotionally rewarding. In turn, will resource allocation decisions be positively 
affected (McAllister, 1995). On the other hand, informational signals address the quality characteristics 
of the new venture and the likelihood it will grow (Huang & Knight, 2017). Huang and Knight (2017) 
position that informational signaling has a positive effect on instrumental relationship, which in turn, 
has a positive effect on the transfer of financial resources. Finally, this has a positive effect on new 
venture growth. 

The value for social resources for new venture growth is very high in the early-stage. However, 
this reduces over time. The value of financial resources is initially is fairly low, although this increases 
over time. At the end of the early-stage, the value of financial resources for new venture growth is 
almost equal to the value of social resources. The cross-point lies in the middle of the intermediate 
stage (Huang & Knight, 2017). Of course, a side-note should be made that both curves might differ per 
industry and per venture. Huang and Knight (2017) state that financial resources start becoming more 
important in the intermediate stage. The intermediate stage is the moment that a new venture wants 
to establish market share, maintain momentum, and establish a market position. The aforementioned 
curves are depicted in figure 13. 

 
Figure 13 Financial- and social resources concerning venture maturity stages (Source: Huang & Knight, 2017, p.84) 
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The advancement of a venture through the development stages signals the expected value of the 
venture for both the entrepreneur and the investor. New venture growth, that meets or exceeds 
investor expectations, will strengthen the instrumental relationship between an entrepreneur and an 
investor (Huang & Knight, 2017). Existing investors should be approached and strongly involved in 
structuring subsequent investment rounds. Strong Investor Relations communication with both existing 
and potential investors is essential for the survival of a new venture (Kollmann & Kuckertz, 2006).  

Kollmann and Kuckertz (2006) state that characteristics of Investor Relations of unlisted 
companies are, among others, (1) formal, and at the same time, informal communications through 
available resources in the venture, (2) requirements set out in the shareholders' agreement by the 
investors, (3) a close knit-circle of addresses, (4) personalized reporting, (5) a biased communication 
with a focus on current- and future-oriented reporting, and (6) a focus on statements on the strategy 
and future developments. Ventures can build trust with the investor by signaling commitment and 
consistency, obtaining a good fit, frequent and open communications, and by being fair and just 
(Shepherd & Zacha, 2001). 

Key factors that influence the preferences of investors in Investor Relations are the future 
potential of the venture, a small circle of potential and existing investors, and the dynamic market 
environment. VCs prefer past-oriented and at the same time future-oriented information within an 
intense relationship (Kollmann & Kuckertz, 2006). When early-stage ventures are located in start-up 
ecosystems, investors are more willing to invest. Investors value the start-up screening, entrepreneurial 
education, and access to mentors, which are created by the start-up ecosystems (Grilo et al., 2018). 

Moreover, investors that invest in early-stage ventures prefer Investor Relations that is both up-
to-date and interactive. On top of that, those investors desire informal, personal discussions and a 
mutual exchange of knowledge to mitigate information asymmetries (Kollmann & Kuckertz, 2006). 
Future activities should be the main topic during discussion sessions between early-stage ventures and 
investors. Investors can create a positive impact on the development of the venture utilizing discussion 
sessions. Such co-operative relationships between investors and entrepreneurs are deemed necessary 
for the success of early-stage ventures (Shepherd & Zacha, 2001). 

3.4. Conclusions arising from theoretical analysis 

The conclusions drawn from the theoretical analysis will provide an answer to sub-question one and 
will serve as input to the construction of design principles, and thus, as input for the solution design. 
The answer to sub-question one served to map the landscape of entrepreneurial finance in terms of 
financing mechanisms and Investor Relations to bridge the Valley of Death. 
 

SQ 1: What are successful finance frameworks for investments in early-stage ventures in high-tech 
venture building programs, according to existing frameworks and methods in the literature? 

Entrepreneurial finance landscape 

Sub-question one is answered using a literature study. The entrepreneurial finance landscape is divided 
into three main landscapes: debt, subsidy, and equity. Main conclusions per landscape are depicted. 
 
Debt funding landscape 

• According to the Pecking Order Theory, debt funding is preferred since it is a loan that only requires 
payment back with interest, without issuing shares. 

• Traditional debt funding is focused on funding larger ventures. Early-stage ventures generally 
receive very high-interest rates due to the risks associated, making it a very costly option. 

• Convertible loans are an equity investment when the venture performs accordingly and debt-
funding when the venture does not perform according to the Key Performance Indicator of the 
lender. 
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• Modern debt funding techniques, such as venture debt, make debt funding more accessible for 
early-stage to later-stage start-ups due to the combination with equity warrants. 

 
Subsidy funding landscape 

• Subsidies are a government tool to stimulate the economy and push innovation to certain topics. 

• By trading time to seek, apply, and report on progress for subsidies, a start-up may receive an 
investment fairly cheap. 

• Subsidies only partially fill the early-stage ventures’ necessity of financial resources. 

• Subsidies pose difficulties for the government as it lacks clarity and coherence, increases the tax 
wedge, and it might create benefit snatching. 

• Participating in a subsidy arrangement reduces the entrepreneurial flexibility and adaptive 
capability in the innovation process of a venture. 

 
Equity funding landscape 

• Equity-based funding is the predominant form of investments in early-stage to later-stage start-
ups. 

• The typical route for equity-based funding of start-ups are (1) Friends, Family, and Fools (pre-seed), 
(2) Business Angels or Business Angel Networks (seed), (3) Venture Capitalists or CVCs (early-stage), 
and (4) exiting via an Initial Public Offering or Merger and Acquisition (later stage). 

• Equity-based funding is preferred since it can not backfire negatively on the entrepreneurs when a 
venture collapses and has no monthly obligations in the form of interest. 

• Modern equity investment methods typically make use of an online platform to raise capital from 
a more fragmented investor group, such as equity-based crowdfunding and Initial Coin Offerings, 
which try to aid ventures during the seed-stage to raise sufficient capital. 

• Equity-based crowdfunding could evolve towards the predominant investment vehicle for seed-
stage ventures if it can overcome the legislation barriers, inactive secondary market, and the 
security issues. 

• Venture building and venture acceleration are a fairly new form of equity funding, who support the 
ventures in the seed phase intensively via (non-) financial support and open their investor network 
to those start-ups to provide them with a kick-start. 

 
Pecking Order Theory explains that companies first use retained earnings as a means to fund projects 
(Cassar, 2004; Myers & Majluf, 1984; Vanacker & Manigart, 2010). When moving backwards along the 
continuum towards the birth of a venture, Pecking Order Theory help explain that ventures are more 
willing to use a form of equity-based financing over debt-based financing, however, they are pushed to 
use equity-financing due to several constraints (Myers & Majluf, 1984). Pecking Order Theory explain 
the debt-equity continuum. Figure 14 depicts the Pecking Order Theory regarding early-stage ventures. 
 

Early-stage ventures & 
Scale-ups

Equity-based financing

Negative cash flow

Low solvability

High risk for debt financing

High cost of debt financing

Debt-based financing Internal financing

Mature businesses & 
Corporates

Positive cash flow

High solvability

Low risk for debt financing

Low cost of debt financing

Mature businesses & 
Corporates

Positive cash flow

High solvability

No risk for debt financing

no cost of debt financing  
Figure 14 Pecking Order Theory for early-stage ventures 

 
The theoretical analysis resulted in an overview of finance mechanisms for early-stage ventures. The 
entrepreneurial finance landscape has become complex and difficult due to the emergence of new 
investment methods (Block et al., 2018). Table 5 gives an overview of all relevant funding mechanisms, 
which are compared along four dimensions: (1) equity or debt, (2) investment goal, (3) active/passive 
investment approach, (4) type of non-financial support offered, and (5) investment target phase. 
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Table 5 Overview of relevant funding mechanisms (Adapted from Block et al. 2018, p. 242) 

Funding mechanism Equity, 
Debt 
or 
Other 

Investment goal Active or 
passive 
approach 

Non-financial support Investment target 
phase 

Bank loans Debt Financial Passive None Early- & later-stage 
ventures and mature 
ventures 

Convertible debt Debt Financial Passive None Early- & later-stage 
ventures 

Debt-based 
crowdfunding 

Debt Financial Passive None Early-stage venture 

Venture debt Debt & 
Equity 

Financial Passive None Early-stage venture 

Subsidy funding Other  Economic Passive None Depends on the type of 
subsidy 

Venture Capital 
(Fund) 

Equity Financial Active Management support, 
network access 

Early- to Later-stage 
venture 

Business Angel Equity Financial Active Management support, 
network access 

Early-stage venture 

Angel Networks Equity Financial Active Management support, 
network access 

Early-stage venture 

Equity-based 
crowdfunding 

Equity Financial Passive None Early-stage venture 

Initial Coin Offering 
(ICO) 

Equity Financial Passive None Early- & later-stage 
ventures 

Initial Public Offering 
(IPO) 

Equity Financial Passive None Later-stage venture & 
scale-up 

Corporate Venture 
Capital (CVC) 

Equity Financial, 
technological, strategic 

Active Management support, 
Technology support 

Early- & later-stage 
venture 

Venture accelerator Equity Depends on the 
(financial, strategic or 
political) type 

Active Management support, 
training, network access, 
resource access 

Early-stage venture 

Venture builder Equity Depends on the 
(financial, strategic or 
political) type 

Active Management support, 
recruitment co-founders & 
employees, technology 
sourcing, network access, 
resource access 

Seed stage & early-stage 
venture 

 
Each funding mechanism is linked with the maturity of a new venture. Extant literature is found on 
maturity and development levels of ventures, all proposing three to six phases (Cooper, 2008; Greiner, 
1997; Komi et al., 2015; Miller & Friesen, 1984; Paulk et al., 1993; Salamzadeh & Kawamorita Kesim, 
2015; Van Gelderen et al., 2005). To confront funding mechanisms to maturity phases, more phases 
will provide more detail in the timing nuances per finance mechanism. Komi et al. (2015) describe five 
maturity stages in their study to business incubators in Finland. The stages are (1) initial, (2) ideation, 
(3) product development, (4) scaling, and (5) commercialization. In figure 15 each funding mechanism 
is coupled to one of the maturity phases of a new venture.  
 

 
Figure 15 Funding mechanisms per maturity phase 
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Structuring the finance mechanisms for start-ups along the continuum of the maturity levels show 
consistencies with the Pecking Order Theory (Cassar, 2004; Myers & Majluf, 1984; Vanacker & 
Manigart, 2010). As soon as ventures generate positive cash flow, and reach a sufficient solvability, a 
shift occurs to the use of more debt-based financing mechanisms (Myers & Majluf, 1984). Subsidies are 
a type of funding not included in the debt-equity continuum. Subsidies are free of charge, aside from 
the time needed to invest in the application. Subsidies are a viable funding option throughout the entire 
lifetime of a venture. 

As the literature study shows, early-stage ventures have numerous options for funding in three 
landscapes: debt, subsidies, and equity. Debt-based financing is more applicable for later-stage 
ventures. Subsidies restrict the innovation process. Thus, according to the literature, equity-based 
financing is deemed most viable as a prime finance mechanism for seed- and early-stage ventures, while 
being complemented with non-innovation restricted subsidies. 

Research resources are available in the form of grants and subsidies. However, those resources 
are often committed towards the research institutes that have developed the IP during basic research. 
On the other side, commercialization resources are available as well in the form of VCs and other early-
stage investment mechanisms. Nonetheless, they require a proven product-market fit through initial 
revenue from lead customers. In the middle are many investment mechanisms possible for raising 
capital. However, a further investigation shows that current mechanisms are not attributable related 
to deep-tech seed- and early-stage ventures to bridge the Valley of Death sufficiently. No method 
isolated is feasible for significantly negative cashflow ventures without an MVP. Modern methods, such 
as equity-based crowdfunding and ICOs could become the predominant investment method, however, 
both still face several challenges. Equity-based crowdfunding mainly faces challenges regarding the lack 
of secondary markets and lack of required documents. ICOs face legislation challenges as 
cryptocurrencies are too risky for corporates and institutional investors to use as their investment 
currency. However, the underlying blockchain technology may be attributable to crowdfunding 
platforms in creating a secondary market. Still, the key issue is that high-tech & deep-tech seed-stage 
ventures typically have a too high-risk profile while having a high capital intensity. Diversification is, 
therefore, a vital element in matching the investor needs and establishing a sustainable bridge to 
overcome the Valley of Death. 

Investor Relations 

Investor Relation is a key concept in managing finance mechanisms for early-stage ventures to mature 
businesses. Investors should be targeted to set up an initial investment vehicle. Additionally, those 
investors should be managed and made loyal through investor management. The investor engagement 
process enables the possibility of a venture builder to create an initial bridge for the built ventures. 
Moreover, the investment management process makes it possible for the venture builder to establish 
the subsequent bridge in the future as well, making it a sustainable solution in the long-term.  

Prevalent for Investor Relations are information asymmetries. A vital element of Investor 
Relations is mitigating the information gap. Information asymmetries arise both in the relationship 
between the venture-potential investor (also referred to as investor engagement) as in the relationship 
between venture-investor (also referred to as investor management) (Tuominen, 1997). Deriving from 
the strategic alliances' theoretical lens, when searching for potential investors, a venture should search 
for a partner which shows commitment, which is compatible, and which is complementary with the 
venture. When defining the governance structure of the Investor Relation, an early-stage venture 
should focus on relational governance where equity sharing is a means of creating ‘mutual hostages’. 
Finally, key drivers of managing investors are using the right coordination mechanisms, developing trust 
and relational capital, and conflict resolution (Singh & Kale, 2009). A venture should make a clear 
distinction in how to manage the process of investor engagement, as well as the process of investor 
management. Table 6 depicts the characteristics of both investors catching as well as for investor 
management. 
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Table 6 Characteristics of investor engagement and investor management 

Investor engagement Investor management 
(Block et al., 2019; Cosh et 
al., 2009; Tassey, 2014) 

Show strong financial indicators (Kollmann & Kuckertz, 2006) Strongly involve existing investors 
in structuring subsequent 
investment rounds 

(Drover et al., 2017; 
Kollmann & Kuckertz, 2006) 

Show a strong understanding of 
the industry and market 
conditions 

(Hoffmann et al., 2018; 
Kollmann & Kuckertz, 2006; 
Tuominen, 1997) 

Use both formal and informal, fair 
and just communications 

(Block et al., 2019; Cosh et 
al., 2009; Tassey, 2014) 

Show a realistic assessment and 
valuation of the venture 

(Kollmann & Kuckertz, 2006) 
 

Create a close-knit investor circle 
before the commercialization 
phase 

(Block et al., 2019) Signal potential for scalability with 
high enough imitation barriers 

(Huang & Knight, 2017; 
Kollmann & Kuckertz, 2006) 

Make personalized reporting 

(Kollmann & Kuckertz, 2006) If applicable: Signal the dynamic 
market environment 

(Huang & Knight, 2017; 
Kollmann & Kuckertz, 2006) 

Focus communication on current 
achievements and future strategy 
and  developments 

(Grilo et al., 2018) If applicable: Signal location in 
start-up-up ecosystems  

(Kollmann & Kuckertz, 2006; 
Shepherd & Zacha, 2001) 

Create interactive discussion 
sessions which are mainly focused 
on future activities 

(Shepherd & Zacha, 2001; 
Tuominen, 1997) 

Signal commitment & consistency (Tuominen, 1997) Establish two-way attractiveness, 
trust, and commitment 

(Shepherd & Zacha, 2001; 
Tuominen, 1997) 

Signal being fair & just (Huang & Knight, 2017; 
McAllister, 1995; Shepherd 
& Zacha, 2001) 

Signal interpersonal behavioural 
characteristics 

(Baum & Silverman, 2004; 
Chen et al., 2009; Fisher et 
al., 2016; Franke et al., 
2006; Murnieks et al., 2011; 
Shane & Stuart, 2002)  

Signal Top Management 
legitimacy 

 

(Courtney et al., 2017; 
Plummer et al., 2016; Stuart 
et al., 1999) 

Signal third-party endorsements 

 
As explained by Huang and Knight (2017), for early-stage ventures are financial resources are much less 
important than social resources. Hence, in the initial phase, the focus of the venture remains on 
acquiring social resources instead of financial resources. The focus of solely acquiring social resources 
gradually shifts towards a more balanced focus between social- and financial resources as a venture 
moves to the ideation phase. Investors may not only bring financial resources. Thus, the focus of 
investor engagement during the ideation and the product development phase remains on investors 
that may bring both. Vital in investor engagement is to signal scalability potential, strong financial 
indicators, a strong understanding of the market, and a legitimate top management team. Those signals 
can be strengthened by third-party endorsements, the ecosystem location, trust, and being fair. 

According to Tuominen (1997), an investor climbs up the ladder of investor loyalty by first 
becoming a regular investor, followed by a supporting investor, and finally an advocating investor. Early-
stage ventures should manage investors climbing this ladder of investor loyalty by using frequent, two-
way formal and informal communication. They should also engage in personalized reporting and create 
frequent interactive discussion sessions, mainly focusing on future activities (Tuominen, 1997). This 
may build trust and show that the early-stage investor has control in the venture. Furthermore, use 
investors from previous rounds (such as seed to growth, growth to series A) to structure subsequent 
investment rounds. This has both a positive effect on the current investors by signaling control and a 
positive effect on potential future investors by signaling the willingness to invest by committed 
investors. Aforementioned signals all have a positive effect in the sense that they reduce information 
asymmetry. As soon as ventures become mature, Investor Relations change and become more static 
(Hoffmann et al., 2018). Corporate Investor Relations is thereby a completely different world, where 
the norm of Investor Relations is to follow the regulations. 
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4. EMPIRICAL ANALYSIS OF HIGHTECHXL  

This chapter describes the empirical analysis. HighTechXL is a dutch deep-tech venture builder located 
in Eindhoven. Empirically analyzing HighTechXL answers sub-question two. Data for the empirical 
analysis is primarily obtained via participatory observations. To complement this, key informants have 
been interviewed through semi-structured interviews. The founder of HighTechXL and the former ex-
Managing Director Investor Relations are interviewed. The latter worked in that function between 2016 
– 2019, thus she still provides reasonable insights into the financial- and investor-related processes of 
HighTechXL. Field notes from the participatory observations are depicted in Appendix A: Field notes. 
The interview transcripts are provided in Appendix C: Interview transcripts. A detailed explanation of 
the venture building pre-program, program, and investor readiness is provided in Appendix D: Venture 
building program. 

4.1. Financing early-stage deep-tech ventures 

As mentioned in the theoretical analysis, early-stage ventures have multiple funding mechanisms at 
their disposal to keep the venture alive before sustainable profit is made. These types are debt-based 
funding, subsidy-based funding, and equity-based funding. I have discussed the business model, the 
financial model, as well as the projected funding need with eight ventures in the Valley of Death during 
the expert 1-1 meetings. I observed that new venture teams often lack financial skills, which translates 
in weak underpinnings of assumptions in the financial model, which in turn results in an unclear and 
undefined funding need. The lack of financial skills and unvalidated financial assumptions result in 
unsatisfied initial pitches with investors, which makes raising capital even more difficult.  

Currently, HighTechXL does not have a structured process of venture funding during and just 
after the program. As a venture proceeds to phase two, HighTechXL invests an initial €30,000 as project-
budget in each venture. During phase two and phase three, no additional funds are released for the 
funding of ventures as certain Key Performance Indicators (KPI) are reached. HighTechXL guides the 
ventures in acquiring subsidies and raising capital. HighTechXLs current seed to expand funding process 
is schematically depicted in figure 16. The expand phase is typically associated as series A round. 
Ventures should have proven their product-market fit. 

 
Figure 16 HighTechXL's funding process 

 
HighTechXL would like to provide a structured funding approach. However, there are only a few 
investors willing to invest in early-stage deep-tech ventures. A reason provided by the founder is that 
it is because of the lengthy time-to-market and lack of knowledge about the technology. Therefore, 
investors are reluctant in the seed stage. They want to have the technology validated by the market, 
via a validated product-market fit. The ex-MD Investor Relations expects that in the Netherlands only 
under 100 potential investors are relevant for deep-tech seed- and early-stage ventures. From the focus 
group with key deep-tech investors and regional experts was mentioned that currently too little deep-
tech ventures are being sowed. Moreover, there is too little capital available for the capital intensive 
industry to grow. Early-stage deep-tech ventures often have a higher burn rate on top of the lengthy 
time-to-market. HighTechXL has created a network of potential investors relevant for early-stage 
ventures. However, as there is no structured approach and ventures have to take the lead themselves 
on whom to contact as well as in the engagement. HighTechXL provides ventures with the possibility to 
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pitch on XL days, where the network of informal investors is mobilized. HighTechXL provides contacts 
between ventures and investors, but everything is structured case by case. 

As the founder explains, the current funding process brings along certain dilemmas. The venture 
would like to invest most of its time in reducing the time-to-market by developing an MVP to start 
proving the product-market fit and convincing lead customers. However, currently, much time and 
effort are devoted to raising capital. From the investor perspective, investors need to invest large 
amounts of capital in only one early-stage deep-tech venture, while they still have a high-risk profile, a 
lengthy time-to-market, no proven product-market fit, and a lengthy and costly due-diligence process 
for small deals. The founder describes the current process as “Finding and convincing investors takes 
too much bandwidth of the founders' team. It reduces the development of the business and the 
improvement of the technology. Thereby, start-ups may implode”. The following sub-sections 
elaborate on how HighTechXL supports its created ventures in raising capital along within the three 
landscapes. 

4.1.1. Debt-based funding  

As Pecking Order Theory describes, internal funding through retained earnings is most desirable, 
followed by debt-based funding (Myers & Majluf, 1984). However, debt-based funding is little used by 
early-stage of ventures. In the Netherlands, there are two programs applicable to acquiring debt for 
small businesses, according to the ex-MD Investor Relations. These are the Rabobank and innovation 
credit.  

While HighTechXL acknowledges that debt would be an interesting option, it also acknowledges 
that debt is no issue for early-stage deep-tech ventures in the Netherlands. Contradicting opinions have 
been provided around debt. The ex-MD Investor Relations explained that debt is not explored yet. She 
stated, “We have not explored loans, but I do not think it is an option”. While the founder told, “we 
want to use debt, but is just not available”. Both explain that debt in early-stage deep-tech ventures is 
not available. And when it is available, it is often against usury interest rates. Moreover, one of the co-
founders of a phase one team explained that she had used debt in earlier created start-ups in a different 
way. She got a contract with a bank that they would loan the cost of goods sold for every product that 
they would sell. Every product sold had an additional contract along with it where the customer would 
pay an additional monthly fee for multiple years. With that contract, they convinced the bank to loan 
the cost of goods sold per product when a product is sold with such a contract. 

VCs tend to use debt as a means to leverage their potential returns on their equity investments. 
During one of the conversations with an investment director of an early-stage deep-tech VC, he 
explained that they use debt, and preferably loans, as often as possible. Nonetheless, ventures should 
be able to meet monthly obligations. 

While venture debt accounts for almost 15% of the VC invested in the US, it is not used by 
HighTechXL. During the interview with the ex-MD Investor Relations, it became evident why. She 
explained “Venture debt lenders, like Silicon Valley Bank, are investing in later-stage companies who 
need to stretch their equity dollars to get to the next milestone. That does not fit what we are doing”. 
Moreover, the founder explained that venture debt has not been used in the Netherlands. 

4.1.2. Subsidy-based funding 

According to the founder of HighTechXL, the Dutch subsidy landscape is fragmented, making the 
process of applying for subsidies very inefficient. HighTechXL provides ventures with contacts to subsidy 
advisors. They could help in understanding what subsidies may be relevant for a particular venture. 
Moreover, they could aid in making the application process more efficient. Currently, a subsidy 
workshop is provided in phase one, followed by an expert 1-1. Venturers should then figure out what 
subsidies might apply to them and how to properly do the application, making it an inefficient support 
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system. The ex-MD Investor Relations explained why it is still undeveloped: “To the base, a financial 
plan or business plan on the fact that you will get subsidies is a total mistake”. 

When a venture does apply for the right subsidies, it may get subsidies granted without too 
much effort. During phase two and three are ventures generally guided towards a few subsidies to 
apply for. Firstly, the Netherlands Enterprise Agency (‘Rijksdienst voor ondernemend Nederland’; RvO) 
provides early-phase financing (in dutch: VroegeFaseFinanciering) utilizing a loan with around 4-5% 
interest. Secondly, the RvO also provides the MIT-grant, which is meant to stimulate SME’s across 
regional borders. It stimulates the SME projects to better align their innovation agenda with the top 
sectors. According to the ex-MD Investor Relations, all ventures created by HighTechXL are eligible for 
this grant. Thirdly, the Metropolitan Region Eindhoven makes use of an incentive fund providing 
subsidies of a maximum of €50,000 per venture. Fourthly, ventures may start a collaboration with 
Eindhoven Engine. When partnering with Eindhoven Engine, subsidies are granted to University of 
Technology Eindhoven researchers, while researching topics relevant for the venture. Lastly, EU 
subsidies could be used. Examples are the Horizon 2020 program (now EIC accelerator). The Horizon 
2020 was for teams who have already letters of intents, and are in the process starting up the sales but 
need more funds to transform that into revenues. The EIC accelerator adds expert help to provide 
research resources and network. 

In conclusion, HighTechXL provides ventures guidance in the application process, as well as 
providing certain options for early-stage subsidies. However, ventures should take the lead in searching 
for and applying for relevant subsidies. HighTechXL has subsidy advisors in their network and is willing 
to couple them to ventures. However, this is at a come-and-go basis and unstructured. Moreover, 
currently, no subsidy advisor in the network is deemed sufficient according to the Program Director.  

4.1.3. Equity-based funding 

Lastly in the Pecking Order Theory comes equity-based funding. HighTechXL guides ventures in finding 
potential investors, creating an investor deck and pitch, preparing a term sheet, and preparing for the 
lengthy discussion to convince potential investors. The founder explains that the fundamental issue for 
deep-tech start-ups is that there are only very few potential investors. Thus, it remains challenging to 
raise equity-funding, while an early-stage venture has an enormous toolbox at the hand. HighTecHXL 
has created a network of investors. However, there is no structured matching process.   

VCs, bring capital to the table as well as expertise with an extensive network. The matchmaking, 
and the way they approach this matchmaking, is the standard process for early-stage ventures when 
negotiating with VCs. VCs typically become a viable option when HighTecHXL Alumni have reached 
Investor Readiness Level (IRL) 6, which is after the growth phase.  

Informal investors, such as BAs typically are more risk-taking, and thus, come earlier in the 
funding phases than VCs. Most of the deals made during, and shortly after the program, are with BAs. 
The total amount invested for what percentage equity differs enormously per venture. Generally, the 
deal-making process with the first informal investor takes between three to six months. Thus, ventures 
are actively stimulated at the beginning of phase two to start the dialogue with informal investors from 
HighTechXLs network and beyond. Ventures in the program and alumni are actively supported in the 
capital raise process. Multiple deliverables in the program, workshops, and the weekly business 1-1 
meetings are used to aid the ventures. Firstly, HighTechXL aids ventures in the investor engagement 
process by first sending out a one-pager of the venture, which is commonly followed by an investor 
pitch. Then, initial discussions start, the pitch book is often shared at this point. As a VC starts becoming 
interested, then the business due diligence starts with detailed discussions, in-depth evaluation of the 
business plan and field visits, finalized with the investment committee decision. Subsequently, the term 
sheet is shared and discussed, which is the start of the legal and accounting due diligence. That is closed 
by a subscription agreement, which is the start of the deal closure. The deal is closed as the subscription 
is signed. Of course, with BAs, this process is less formal and with shorter due diligence. Typically, BAs 
tend to be more emotional. As an investor has committed capital, then investor management starts. 
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HighTechXL supports created ventures and alumni in the investor engagement and management 
process. The business 1-1 meetings are used to aid the ventures in gaining from the knowledge of the 
investor, and how to utilize the investors’ network. 

Other means of equity-based funding, such as crowdfunding are not pursued. An IPO  is a 
lengthy and costly process, and generally several rounds of funding go beforehand. Therefore, an IPO 
is not included in the program. To date, no alumni have had an IPO. Finally, CVC is also not actively used. 
HighTechXL focuses on creating promising start-ups in the Eindhoven Region, therefore only Eindhoven 
Based Corporates may be interested. However, the technology corporations located in Eindhoven are 
already involved during the process in various other ways. Of course, as a technology might be sourced 
by a corporate from the region, then the possibility arises that the venture will be funded through the 
CVC funding program, and eventually might spin-in again. Additionally, now there is one alumni that 
has entered the CVC program of Intel through their acceleration program. 

To conclude, HighTechXL’s current way of providing equity-based funding to ventures is through 
separate deal-making processes per venture-investor. Due to the large ticket sizes in the seed-stage is 
it challenging for investors to diversify properly. HighTechXL guides the process and offers a network of 
informal investors to whom ventures may be introduced. Every venture devotes much time to the 
process of raising capital, as it is an unstructured process. 

4.2. Investor Relations 

As aforementioned, HighTechXL supports their created ventures and alumni through their network of 
investors. HighTechXL managers may bring new ventures and investors in contact. The process of how 
ventures are guided is discussed in Appendix D: Venture building program. Ventures are aided in the 
investor engagement and management process through the business 1-1 meetings.  

4.2.1. Investor engagement 

The board of HighTechXL continuously strives to add new investors to its network of investors.  To do 
so, there is no structured approach other than going to network events. As one might expect, not all 
investors are interesting for HighTechXL to add to their network. The following criteria characterize an 
investor that could be of interest of HighTechXL: 

• Capability to invest 

• Knowledge and expertise in deep-technology 

• Specified in one of the following industries: 
- Lifetech & Medtech  - Advanced equipment  - Advanced robotics 
- Clean tech   - Advanced materials  - Internet of things 
- Autonomous vehicles  - Energy storage   - Agri and food tech 

• Focussed on investing in seed-, growth- or series A investments 
 
Most importantly in catching new investors in a thin-landscape of early-stage investors is networking 
on a 1-1 and face-to-face basis. Signaling trustworthiness and openness is more efficient via direct 
contacts. Going to events that other informal investors also attend to is the key to increasing 
HighTechXL’s network of investors. The ex-MD Investor Relations explains that social media broadcasts 
are much less important than directly talking to investors. Investors may even be sceptical about social 
media broadcasts. It is about communicating on a 1-1 basis and making appointments to meet and 
greet with teams. Thereafter, follow-up meetings are scheduled, such as coffee meetings or phone 
conversations. As the follow-up process is evolving, the potential investor is added to the list of 
contacts. Then, the investor will be invited to HighTechXL events. Moreover, their specifics are 
determined. The process of investor engagement is thus not monitored on performance indicators. In 
contrast, it is about successfully networking of the HighTechXL board and utilizing on existing relations 
without quantifying the performance. 
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Most investors prefer quantitative track records. However, ventures still in HighTechXLs program 
do not have any quantitative track record. Thus, HighTechXLs track record is utilized during the investor 
engagement broadcasts. Alumni and ventures in the program are utilized to provide a sketch of the 
type of ventures HighTechXL creates. Moreover, one-pagers of ventures that are of potential interest 
to an investor are sent.  

4.2.2. Investor management 

HighTechXL regularly holds events to keep investors engaged. During those events, the team of 
HighTechXL communicates with the investors through team-pitches and 1-1 conversations. During 
these events, the HighTechXL team tries to convince the investors to come to other events as well. 
Keeping regular touchpoints often results in a good relationship. In the past, HighTechXL also regularly 
shared investor newsletters about HighTechXLs portfolio. However, they stopped with this. 

All investors in HighTechXLs investor network are listed in an excel file with their contact details. 
Ventures in the program and alumni may scroll through this list to target potentially interesting 
investors. Then, the board of HighTechXL lays out the first contact. Furthermore, the venture needs to 
take the lead in the follow-up discussions. Thus, HighTechXL keeps investors in their network through 
regular events and 1-1 conversations. However, there is no process in actively making investors more 
loyal to the network and HighTechXL. 

4.3. Comparable venture builders 

There are multiple examples of comparable cases to HighTechXL. Selected comparable cases are 
venture builders that focus on the creation of deep-tech and high-tech start-ups. Included comparable 
cases are (1) HAX, (2) Fraunhofer Venture (AHEAD), (3) NLC, (4) Founders Factory Studio, and (5) Swiss 
Start-up Factory. Table 7 provides a summary of the cases. 
 
Table 7 Case comparison of comparable venture builders 

Characteristics HAX Fraunhofer Venture 
(AHEAD) 

NLC Founders Factory 
Studio 

Swiss Start-up Factory 

Location Shenzen & San 
Fransisco 

Munich Amsterdam London Zurich 

Focus area High-tech Deep-tech Health tech Education, media, 
beauty, travel, finance, 
AI & big data, retail, 
home & hygiene 

High Tech 

Program duration 6 – 11 months Max. 24 months Unstructured 18 months 5 months 

Program investment 750,000 300,000 Unstructured £250,000 Unstructured 

Equity exchange 15-20% before series 
B 

Not structured Unstructured  25% Unstructured 

Follow-up investment 1,000,000 Max. 5,000,000 Unstructured Unstructured Unstructured 

Investment vehicle Fund Fund Fund + separate deal-
making 

Studio: Direct 
investment of FFF 
Accelerator: Separate 
deal-making 

Fund 

 
First, HAX is a two-stage program that starts in Shenzen, China and finishes in San Fransisco, United 
States (HAX, 2020b). Teams have to apply at HAX. Once admitted, teams generally spend four to eight 
months in Shenzen, followed by two to three months in San Fransisco. During stage one, teams are 
assisted with the co-development of the technology (HAX, 2020b). Phase two focuses on fundraising, 
business development, and marketing. HAX positions itself as a Venture Capital aimed at creating 
ventures ready to receive additional post-program investments. HAX provides a standardized yearly 
investment package through its investment vehicle SOSV (SOSV, 2020b). Round one consists of a 
maximum of 36 ventures that receive an initial $100,000 investments in exchange for 5% common 
stocks and 2% on SAFE. In the first round is $50,000 service fees included that have to be paid directly 
to HAX (HAX, 2020a). In the second round, a maximum of 24 ventures receives an additional $150,000 
investments in exchange for an additional 8% on SAFE (HAX, 2020a). Round three consists of a 
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maximum of 12 ventures receiving an additional $500,000 investments. Up to 33% of the round needs 
to be provided by a third-party (HAX, 2020a). The equity exchange related to round three is not 
standardized. Finally, each year are a maximum of six companies are funded in round four. Round four 
consists of $1,000,000 investments, where preferably 25% is invested by a  qualified second VC. SOSV 
strives to take between 7-15% equity initially and targetting up to 15-20% ownership before series B 
(HAX, 2020a). The cap table commonly is as follows after the seed investments, thus after round three: 
70% equity for founders, 10% equity for SOSV, and 20% equity for secondary seed investors (HAX, 
2020a). SOSV invests around 50 million dollars in more than 150 start-ups per year through their 
accelerators (SOSV, 2020a). HAX is the prime accelerator, while other SOSV accelerators are Indie.Bio, 
Food-x, Chinaccelerator, MOX, and dlab (SOSV, 2020a).  

Fraunhofer Venture acts through AHEAD as a central platform for spin-offs from Fraunhofer-
Gesellschaft (Fraunhofer Venture, 2020). Fraunhofer-Gesellschaft is the largest research institute in 
Germany. AHEAD is a three-stage program starting with a four-day bootcamp (Fraunhofer Venture, 
2020). AHEAD is located in Munich, Germany. Venture readiness is assessed through the bootcamp. 
Phase one takes a maximum of six months where ventures focus on deep customer problems, IP 
definition, and building a team. Phase two takes a maximum of eighteen months focusing on the go-to-
market strategy (Fraunhofer Venture, 2020). Phase two is finalized as a venture has brought its 
technology to the market. Ventures following the program are funded through the FTTF Venture Capital 
vehicle (Fraunhofer Venture, 2020). FTTF solely invests in high-tech spin-offs from Fraunhofer-
Gesellschaft and is backed by the European Investment Fund (EIF) (FTTF, 2020). FTTF has 60 million 
euros under management (FTTF, 2020). In phase one are ventures funded with a standardized €50,000 
(FTTF, 2020). Phase two has a flexible funding package. However, typically, FTTF provides €250,000 pre-
seed financing for quick traction in the market, followed by a follow-on investment of up to €5,000,000 
(FTTF, 2020). The exchange ratio of the investment amount to equity is not standardized. 

Thirdly, NLC is a health tech venture builder located in Amsterdam, the Netherlands. NLC has 
around 50 employees and currently has approximately 45 ventures in their portfolio. Both the program 
and the financing form are tailor-made per venture. NLC has made deals with universities regarding the 
sourcing of technologies. Around 50% of the commercialized ideas are a result of the deals with 
universities. The other 50% is sourced at health care corporates. Furthermore, existing start-ups may 
apply for the program to be accelerated. NLC uses a network-driven approach by mobilizing medical 
specialists that have invested in NLC. Those medical specialists are committed as a shareholder, as 
experts for the ventures, and as a potential place for executing clinical tests and pilot tests. The program 
ends as soon as the first customers have bought products. Afterwards, ventures are still actively 
supported through account management. The ventures are funded through two investment vehicles. 
Firstly, NLC has created a fund of 2.5 million, which is mostly raised through private investors and 
institutional investors. The target is to raise a fund of 10 million as soon as the first fund is closed. The 
fund is used to provide syndicated investments towards the ventures. Secondly, ventures are actively 
guided and supported in the separate deal-making process to raise capital. Thus, the ventures are 
funded through a syndication of the NLC fund and separate deal-making. 

Fourthly, Founders Factory is a company that has multiple accelerators and the studios around 
the world. Founders Factory London has eight partners that sponsor the program directly. For each 
partner are two start-ups built in their industry from scratch through the studio program (Founders 
Factory, 2020c). In addition, for each partner are five start-ups accelerated relevant to their industry. 
Each partner gets a direct percentage of shares in all built- and accelerated start-ups. Making a 
diversification over the industries. The London based Founders Factory focuses on education, media, 
beauty, travel, finance, artificial intelligence & big data, retail, and home & hygiene (Founders Factory, 
2020b). The first step of the Founders Factory studio is connecting entrepreneurs with ideas. Then the 
program starts with an initial investment of £100,000, followed by an additional £150,000 in exchange 
for 25% equity (Founders Factory, 2020c). The studio program takes approximately twelve months. The 
accelerator program, as well as the studio program, are both co-designed to fit the needs of each 
individual start-up. The accelerator is an additional six-month program where no structured funding is 
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provided (Founders Factory, 2020a). Ventures in the accelerator program are supported in defining a 
fundraising strategy and raising capital (Founders Factory, 2020a). Founders Factory provides a network 
of London-based investors per focus industry. However, ventures should take the lead in actually raising 
those funds. 

Finally, the Swiss Start-up Factory is located in Zurich and is the largest venture builder in 
Switzerland. Swiss Start-up Factory has a company builder program where new start-ups are built from 
scratch (Swiss Startup Factory, 2020). The company builder program consists of three phases. Phase 
one is about the idea generation and team definition. Phase one takes one month (Swiss Startup 
Factory, 2020). Phase two also has a duration of one month and focuses mainly on defining the business 
case. Finally, ventures that reach phase three join the normal acceleration program, which has a 
duration of ten to sixteen weeks (Swiss Startup Factory, 2020). The final phase consists of three 
milestones: customer fit, market traction, and investment suitability. The Swiss Start-up Capital AG is 
the investment arm of Swiss Start-up Group, which governs the Swiss Start-up Factory. The Swiss Start-
up Capital AG invests via their own Venture Capital investment fund, SSUG Flagship Fund I. The Fund 
focuses on early-stage ventures located in Switzerland, Europe, Israel, and U.S. and executes follow-on 
investments as well (Swiss Startup capital AG, 2020).  

4.4. Findings in view of theory and conclusion 

HighTechXL tries to bridge the Valley of Death for all deep-tech ventures they create. Typically, the 
Valley of Death ends as soon as commercialization resources become readily available, which is around 
TRL-8. That is the moment that ventures have a proven product-market fit, which is generally within 
two years after successfully leaving the program. As a normal procedure, ventures start trying to raise 
capital through the separate deal-making process from phase two onwards. HighTechXL currently does 
not provide diversification opportunities for investors. A structured approach to funding the seed-stage 
and beginning of the early-stage could drastically improve the survival chances of ventures. Those 
ventures can then focus on more urgent matters, such as reducing the lengthy time-to-market. 
HighTecHXL should alter the financial support of the ventures in their program and their alumni. 
Altering financial support creates a shift in both the usage of funding mechanisms as well as how 
Investor Relations should be integrated into HighTechXLs processes. Moreover, it could aid ventures to 
increase the survival rate of ventures bridging the Valley of Death. Figure 17 schematically depicts 
HighTechXL’s current capital structure in supporting the ventures through raising capital. 
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Figure 17 Schematic of HighTechXL's current capital structure 
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4.4.1. Entrepreneurial finance landscape 

In figure 18 are all early-stage investment methods ranked according to HighTechXL’s nine maturity 
levels. As depicted, numerous mechanisms are at the disposal of the venture to raise capital, during the 
venture building process. These are (1) subsidies, (2) convertible debt, (3) Business Angels & Angel 
Networks, (4) Equity-based crowdfunding, and (5) corporate VCs.  

 
Figure 18 Investment methods per HighTechXL's maturity levels 

Debt funding landscape 

According to the Pecking Order Theory is debt funding preferred. Debt funding requires payment back 
with interest, without the issuance of shares (Myers & Majluf, 1984). However, debt is not used in 
HighTechXLs venture building program as a financing mechanism for their ventures. Loans require 
securities that start-ups do not yet have. Loans generally require co-founders to be a personal 
guarantee combined with usurious interest rates. Literature also provides more modern debt funding 
techniques that ventures may have at their disposal, such as venture debt or debt-based crowdfunding. 
While literature states that venture debt is used as early-stage financing, the ex-MD Investor Relations, 
which has been the vice-president of Silicon Valley Bank, states that venture debt is mainly used later-
stage. Furthermore, venture debt has never been provided in the Netherlands. Moreover, debt-based 
crowdfunding is not yet investigated by HighTechXLs team as a means of financing early-stage ventures. 

Therefore, I conclude that HighTechXL should explore the opportunity to create a capital 
structure which incorporates both debt- and equity-based funding during the seed-stage. Early-stage 
debt lenders should become more importantly integrated into the network of deep-tech investors. 
Furthermore, ventures should use debt funding as much as feasible throughout the process of 
becoming a mature business. Through the usage of debt, ventures leverage their equity investments to 
potentially generate higher returns. This would comply with the Pecking Order Theory. 

Subsidy funding landscape 

Subsidies are a government tool to stimulate the economy and push innovation towards certain social 
topics. Participating in a subsidy arrangement may reduce the entrepreneurial flexibility in the 
innovation process of a start-up. In practice, HighTechXL provides ventures with knowledge related to 
the subsidy landscape in the Eindhoven Region, the Netherlands, and in the EU. Moreover, HighTechXL 
guides the application process and provides a list of subsidies that have been granted to alumni. 
However, ventures are expected to take the lead in the search for relevant subsidies and the application 
of it. Subsidy advisors are present in HighTechXLs network and are sporadically contacted to give 
additional guidance to ventures. However, this is not a structured process in the program. Moreover, 
the Program Director stated that these subsidy advisors are not deemed good enough. As more and 
more ventures are being created, internal knowledge about the landscape grows and is being 
distributed through an excel file where ventures may fill in new relevant subsidies. Nonetheless, there 
are only a few subsidies applicable to deep-technologies between TRL-4 and TRL-7.  

Therefore, I conclude that HighTechXL should shift the passive support towards active subsidy 
support during the program. A structured approach to guiding ventures should be developed. Helping 
in searching for subsidies and helping in the application will result in a reduction of the workload for 
the ventures. Moreover, ventures would greatly benefit from it as they potentially raise more capital 
from subsidies and thereby improving the value per share of the company. 

Dream Venture builder

Stand Venture builder

Step Subsidies Venture builder

Walk Subsidies Convertible debt BA & Angel Network Equity crowdfunding Venture builder & Accelerator

Bound Subsidies Convertible debt BA & Angel Network Equity crowdfunding CVC Venture builder & Accelerator

Run Convertible debt Debt crowdfunding Venture debt Subsidies VC Equity crowdfunding CVC

Leap Convertible debt Debt crowdfunding Venture debt Subsidies VC Equity crowdfunding CVC

Fly Convertible debt Debt crowdfunding Venture debt Subsidies VC ICO CVC

Cruise Bank loans Debt crowdfunding Subsidies VC ICO IPO



 

 
46 

 

Equity funding landscape 

The typical route for equity-based start-up funding is (1) Friends, Family, and Fools, (2) Business Angels 
or Business Angel Networks, (3) VCs or CVC, and (4) exiting via an IPO or M&A. In practice, equity-based 
funding is the predominant form of seed- and growth funding. Ventures are expected to take the lead 
in engaging investors. The deal-making process is a separate process per venture-investor. HighTechXL 
guides the investor engagement process and offers a network of informal investors where ventures 
may cherry-pick to be introduced to. The outcome varies significantly per venture in terms of the 
amount of capital raised and in exchange for an equity stake. Moreover, ventures need to commit a 
large amount of time in raising capital. In addition, comparable venture builders commonly have 
Venture Capital funds as an investment vehicle to invest in their built ventures. From the investors’ 
perspective does HighTechXLs current practice not comply with the notion of diversification. Moreover, 
from a ventures’ perspective does HighTechXLs current practice not comply with the capital 
requirements of the ventures, which keeps the ventures too long in survival mode. 
 Therefore, I conclude that establishing a seed-stage investment vehicle can have a significant 
positive impact on HighTechXLs venture building program. This investment vehicle should include 
diversification and provide sufficient funding towards ventures to stay out of the survival mode. After 
a proven product-market fit is established, more commercialization capital choices are available. 

4.4.2. Investor Relations 

HighTechXL, as a venture builder, offers a network of investors to the venturers they build. Signaling 
key characteristics is vital in reducing information asymmetry through Investor Relations. 

Investor engagement 

Funding needs arise at all phases of a venture lifecycle. Thus, investor engagement is essential in every 
step of a venture. As Huang and Knight (2017) explain, at the very early-stage of ventures are financial 
resources much less important than social resources. Hence, interesting investors for HighTechXL 
preferably have a combination of social and financial resources. Table 8 depicts the preferred investor 
engagement characteristics compared to HighTechXL current investor engagement practices. 
 
Table 8 HighTechXL's Investor engagement practices 

Theory HighTechXL 
(Block et al., 2019; Cosh et al., 2009; 
Tassey, 2014) 

Show strong financial indicators Show track HighTechXLs track record. 

(Drover et al., 2017; Kollmann & 
Kuckertz, 2006) 

Show a strong understanding of the 
industry and market conditions 

Show a strong understanding of the industry and market conditions 
through the extensive expert network of HighTechXL. 

(Block et al., 2019; Cosh et al., 2009; 
Tassey, 2014) 

Show a realistic assessment and valuation 
of the venture 

Ventures themselves should do this in the case of HighTechXL. 

(Block et al., 2019) Signal potential for scalability with high 
enough imitation barriers 

Through the venture journey assessment tool is the market potential 
assessed & signalled to potential investors. 

(Kollmann & Kuckertz, 2006) If applicable: Signal the dynamic market 
environment 

Not used. 

(Grilo et al., 2018) If applicable: Signal location in start-up-up 
ecosystems  

The Eindhoven Start-up Alliance is signalled along with HighTechXLs 
location on the High Tech Campus in Brainport Eindhoven. Which 
signals a strong start-up ecosystem in high-tech and deep-tech 
innovations. 

(Shepherd & Zacha, 2001; 
Tuominen, 1997) 

Signal commitment & consistency HighTechXL intensively guides ventures nine-months through the 
program. Alumni may tap-in the HighTechXL network on an ask 
basis. 

(Shepherd & Zacha, 2001; 
Tuominen, 1997) 

Signal being fair & just Through HighTechXLs sponsors is this signalled. 

(Baum & Silverman, 2004; Chen et 
al., 2009; Fisher et al., 2016; Franke 
et al., 2006; Murnieks et al., 2011; 
Shane & Stuart, 2002)  

Signal Top Management legitimacy Via the face-to-face meetings between board members and investors. 

(Courtney et al., 2017; Plummer et 
al., 2016; Stuart et al., 1999) 

Signal third-party endorsements Via the venture builder and alliance partners. 

 
As shown, HighTechXL signals almost all characteristics mentioned, in theory, to convince potential 
investors in coming into their network. HighTechXL does not yet have a long track-record and financial 
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indicators are only based on forecasts. Moreover, showing a realistic assessment and valuation of each 
venture is performed by each venture separately as they contact and discuss matters with investors 
themselves. They could use the venture maturity assessment tool for this. Thirdly, the dynamic market 
environment is not signalled. Fourthly, that HighTechXL is being fair and just is not explicitly mentioned. 
However, the justness and fairness of HighTechXL are being signalled through third-party endorsements 
by the sponsors of HighTechXL and by letting investors meet on a 1-1 basis with teams in the cohorts 
and events. Finally, the top management legitimacy is signalled via face-to-face meetings and events. 
By explaining who is on the board of HighTechXL, and who is part of the Eindhoven Start-up Alliance is 
legitimacy signalled. Thus, the investor engagement process matches the theory of key characteristics.   

HighTechXL currently has no structured approach to engaging with new investors. I conclude 
that HighTechXL should divide their current network of investors into a seed-investors group and an 
early-stage to the later-stage investor group. Then, HighTechXL should actively increase their network 
of investors for the latter group. While convincing some investors in the former group to co-invest in 
the seed investment vehicle. 

Investor management 

According to Tuominen (1997), an investor climbs up the ladder of investor loyalty by first becoming a 
regular investor, followed by a supporting investor, and finally an advocating investor. Early-stage 
ventures should manage investors climbing this ladder of investor loyalty by using frequent, two-way 
formal and informal communication. They should also engage in personalized reporting and create 
frequent interactive discussion sessions, mainly focusing on future activities (Tuominen, 1997). Table 9 
describes the characteristics of investor management linked with findings from theory. 
 
Table 9 HighTechXL's investor management practices 

Theory HighTechXL 
(Kollmann & Kuckertz, 2006) Strongly involve existing investors in 

structuring subsequent investment 
rounds 

The ESA members are committed on a 5-year basis. 

(Hoffmann et al., 2018; 
Kollmann & Kuckertz, 2006; 
Tuominen, 1997) 

Use both formal and informal, fair and 
just communications 

Through 1-1 meetings in the office, through organizing HighTechXL events, 
through attending and communicating with investors on other events, and 
through regular coffee meetings and telephone conversations. 

(Kollmann & Kuckertz, 2006) 
 

Create a close-knit investor circle 
before the commercialization phase 

There is no commercialization phase, however, HighTechXL activates their 
investor community through regular events where their network is invited to. 

(Huang & Knight, 2017; 
Kollmann & Kuckertz, 2006) 

Make personalized reporting There is no personalized reporting. 

(Huang & Knight, 2017; 
Kollmann & Kuckertz, 2006) 

Focus communication on current 
achievements and future strategy and  
developments 

Through HighTechXL events are achievements of ventures in their cohort 
presented and alumni walk around to talk about their future steps and 
achievements. 

(Kollmann & Kuckertz, 2006; 
Shepherd & Zacha, 2001) 

Create interactive discussion sessions 
which are mainly focused on future 
activities 

Investors may communicate with ventures through events. Furthermore, 
investors may discuss much more when investors actively have invested in a 
venture. 

(Tuominen, 1997) Establish two-way attractiveness, 
trust, and commitment 

Through XL days are investors kept attracted to the program. By letting the 
teams pitch, is trust established. Commitment is shown through the milestones 
reached within a short period. 

(Huang & Knight, 2017; 
McAllister, 1995; Shepherd & 
Zacha, 2001) 

Signal interpersonal behavioural 
characteristics 

At XL days and other events are various employees of HighTechXL involved in 
active networking, and help ventures with that as well. 

 
As depicted, HighTechXLs practices match the findings from theory. Only personalized investor 
reporting is still missing. However, it would require significant time since more than 80 investors are 
connected in HighTechXLs network. HighTechXL mainly keeps investors active in their network through 
their events and through attending other investor events. Especially the former is vital in the process 
as it also provides ample opportunities for ventures to make initial contacts with potential investors. 
 HighTechXL currently has a structured approach to investor management. Their network of 
investors is managed throughout multiple events held by HighTechXL each year. The events are 
currently structured towards the presentation and pitching of in-program ventures. I conclude that 
HighTechXLs process of investor management is sufficient for the network of investors willing to invest 
in deep-tech ventures, as soon as an MVP is developed. In addition, continuous signals should be sent 
to reduce the information asymmetry as much as possible. For example, committed investors should 
receive (personalized) reports about investments made. 



 

 
48 

 

5. DESIGN PRINCIPLES AND DESIGN REQUIREMENTS 

This chapter describes the design principles and requirements. The design principles and requirements 
guide the researcher to develop a final solution design. The design requirements translate the linkage 
of the theoretical analysis and the empirical analysis into tangible design principles, which can be used 
to design a context-specific solution. The design principles are defined via the CIMO logic. The design 
requirements focus on the practical components of the solution design by specifying the required 
performance, integrating the perspective of the user, and defining the boundary conditions. 

5.1. CIMO principles 

The CIMO-logic is constructed as follows: “In this class of problematic Context, use this Intervention 
type to invoke these generative Mechanism(s), to deliver these Outcome(s).” (Denyer et al., 2008, pp. 
395–396). The intervention should solve important problems. The I in the CIMO can also be viewed as 
A for actionable. The intervention should be an action that solves the problem in a certain context. A 
concise examination of the literature, executed by Denyer et al. (2008) provides several generative 
mechanisms to be potentially included in the design principles. These are (1) attention, (2) mindfulness, 
(3) sense-making, and (4) heedful interrelating of actions (Denyer et al., 2008). CIMO-based design 
principles often involve a comprehensive learning process (Denyer et al., 2008). The development of 
CIMOs is an iterative process in which the design propositions are grounded by theory and iteratively 
tested in the field. Sub-question three is answered through the development of the design principles. 

The HighTechXL case can be considered as being representative of a larger population of similar 
high-tech venture builders. The Valley of Death is central to the problem context of creating new 
ventures. Moreover, the European investment landscape for early-stage investments provides an 
additional layer of complexity to bridging the Valley of Death for deep-tech ventures as there is often 
less risk-capital available and investors are less risk-taking. 

General 

The first CIMO relates to the overall goal of the framework. Currently, deep-tech ventures have to invest 
too much time in acquiring sufficient funding to reach the milestone of a proven product-market fit. 
Dutch VCs start investing as soon as this milestone is reached. On the other hand, the pool of typical 
seed-investors, namely Business Angels, is very small in the Netherlands. Combining a structured 
funding strategy until the first product is developed with a strong network of VCs willing to invest in 
deep-tech ventures from a proven product-market fit onwards would offer the opportunity to bridge 
the Valley of Death. Table 10 depicts CIMO 1. 
 
Table 10 CIMO 1 - Overarching goal 

C When financially supporting early-stage deep-tech ventures in the pre-seed and seed-stage,  

I the venture builder needs to implement a structured funding strategy  

M to reduce the time and costs of raising capital 

O thus, creating more time available to spend on product and market development. 

 
The second CIMO focuses on building redundancy into the framework. According to Denyer et al. (2008) 
is redundancy a key element in the design. Redundancy allows a system to cope with an unexpected 
circumstance by translating that into innovations and learning opportunities. Eventually, these 
innovations and learning opportunities should lead to future improvements. Table 11 details CIMO 2. 
 
Table 11 CIMO 2 - Built redundancy 

C When financially supporting early-stage deep-tech ventures in the pre-seed and seed-stage,  

I the venture builder should build redundancy into the system  

M to enable the system to cope with unexpected circumstances 

O which permits the venture builder to innovate and learn from the past. 
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The third CIMO relates to those performance improvements pinpointed in the outcome of CIMO two. 
The system should allow the venture builder to systematically collect, store, and analyze the data. That 
data should be used to improve the performance of the framework and fine-tune the framework 
towards the needs of the ventures, the venture builder, and the investors. The fine-tuning is enabled 
by learning through a process of detection and correction. Table 12 portrays CIMO 3. 
 
Table 12 CIMO 3 - Performance improvements 

C When financially supporting early-stage deep-tech ventures in the pre-seed and seed-stage,  

I the venture builder should systematically collect, store, analyse and use information relevant towards 
the performance of the system 

M to learn through a process of detection and correction 

O which allows for a sustainable investment strategy. 
 

The final general CIMO defines the concept of diversification to reduce the overall risk level of the 

investment. Through diversification is it possible to reduce the overall risk by investing in a variety of 

assets. Thus, the venture builder should create an investment vehicle that diversifies the investment to 

reduce the overall investment risk. Table 13 depicts CIMO 4. 

 
Table 13 CIMO 4 - Diversification 

C When financially supporting early-stage deep-tech ventures in the pre-seed and seed-stage,  

I the venture builder should create an investment vehicle that invests in a variety of assets 

M through diversification 

O which allows for a reduction of the overall risk profile 

Investment vehicle 

CIMOs five to seven relate to the investment vehicle to be designed for the pre-seed and seed-stage 
until an MVP is developed. CIMO five discloses that the solution design should use pre-set KPIs through 
a stage-gated process to release tranches of funding until the final milestone is reached in a pre-defined 
period. The stage-gated process should enhance the selection process and thereby provide sufficient 
funding to promising ventures only. This will result in higher returns for both the investment vehicle 
investors as well as for the venture builder and their investors. Table 14 depicts CIMO 5. 
 
Table 14 CIMO 5 - Pre-seed and seed investments 

C When financially supporting early-stage deep-tech ventures in the pre-seed and seed-stage, 

I the venture builder should use pre-set KPIs through a stage-gate funding mechanism to release each 
tranche of funding until a minimum viable product is available 

M to enhance the selection process and thereby provide sufficient funding 

O which provides the most promising ventures a longer runway to potentially bridge the Valley of Death. 

 
The sixth CIMO reveals what equity-investor type to target for raising sufficient capital for the pre-seed 
and seed investment vehicle. The venture builder should determine whom to target during the 
roadshow of the final solution. Sufficient funding may be provided to all promising ventures by raising 
equity through seed investors. This allows ventures to bridge the Valley of Death until an MVP is 
developed. Capital can be raised through sense-making of seed investor expectations. Table 15 
illustrates CIMO 6. 
 
Table 15 CIMO 6 - Equity investors 

C When financially supporting early-stage deep-tech ventures in the pre-seed and seed-stage, 

I the venture builder should raise capital in exchange for equity from seed investors 

M through sense-making of expectations that investors have 

O which result in a longer runway to potentially bridge the Valley of Death for the most promising 
ventures. 
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As the Pecking Order Theory explains, debt is the cheapest form of external investments. Thus, debt 
should be used as much as possible to fund  (Myers & Majluf, 1984). However, debt should only be 
used against acceptable interest rates and in the right debt-to-equity balance. Otherwise, debt can 
create too high monthly obligations. Debt should be leveraged on equity to keep investors satisfied by 
potentially generating higher returns. Table 16 portrays CIMO 7. 
 
Table 16 CIMO 7 - Debt investors 

C When financially supporting early-stage deep-tech ventures in the pre-seed and seed-stage, 

I the venture builder should raise debt as much as possible against acceptable interest rates 

M to leverage the debt component on the equity investors 

O which result in a longer runway to potentially bridge the Valley of Death for the most promising 
ventures while providing satisfactory returns for all shareholders. 

Network 

CIMOs eight to ten describe the design propositions related to the financial supports for ventures from 
a proven product-market fit onwards. CIMO seven details the overarching goal of creating an investor 
network. The venture builder should develop an environment of appropriate investors in the form of a 
network of early-stage deep-tech investors willing to invest from series A onwards. That network should 
be created through sense-making of (non-) financial resources that investors have to offer. This requires 
several iterations to understand what is defined and expected of those investors. In turn, this allows for 
promising ventures to base their investor selection on key non-financial resources required and match 
the requirements with what investors might be able to offer. Table 17 depicts CIMO 8. 
 
Table 17 CIMO 8 - Goal of a network 

C When providing financial support towards built ventures from series A investments onwards, 

I the venture builder should create an environment of appropriate investors  

M through sense-making of non-financial resources that investors have to offer 

O which allows for promising ventures to base investor selection on the non-financial resources of 
investors. 

 
The ninth CIMO details the design proposition of how those investors could fund early-stage ventures. 
VCs and other investors want to have a choice in what ventures to invest in and against what terms. On 
the other hand, ventures themselves want to have a choice in what investor suits their needs best (non-
) financially. This is embedded best in the process of separate deal-making. The venture builder should, 
therefore, systematically guide and consult ventures to get the best deals and the best venture-investor 
fit. Sense-making of the investor due diligence process enables the venture builder in providing support. 
Moreover, this improves the investor readiness of the venture while increasing the efficiency of the 
due diligence. Finally, this results in a better venture-investor fit. Table 18 illustrates CIMO 9. 
 
Table 18 CIMO 9 - Equity investments process 

C When providing financial support towards built ventures from series A investments onwards, 

I the venture builder should systematically guide and consult ventures during the deal-making process 

M through sense-making of the due diligence process  

O which allows for a more efficient due diligence process and a better venture-investor fit. 

 
The tenth CIMO discloses the Pecking Order Theory in terms of a design proposition. Ventures should 
be self-sufficient from series A onwards. As venture builder, it is of vital importance to map and 
communicate rich, real-time information about potential early-stage debt lenders and their loan 
agreements. This should be done by making sense of the debt financing options available for early-
stage deep-tech ventures. In turn, this allows for higher returns for both direct and indirect 
shareholders through the leverage of the debt. Table 19 portrays CIMO 10. 
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Table 19 CIMO 10 - Debt lending 

C When providing financial support towards built ventures from series A investments onwards, 

I the venture builder should map and communicate rich, real-time information about potential early-
stage debt lenders and early-stage debt loan agreements 

M through sense-making of debt financing mechanisms 

O which allows for higher returns for direct and indirect shareholders. 

Subsidies 

The third block of the CIMOs is about the usage of subsidies to provide financial support towards built 
ventures. Firstly, CIMO eleven presents the role of the venture builder during the (pre-)seed-stage. The 
venture builder takes an active role in supporting the ventures during those stages. Therefore, the 
venture builder should maintain attention and alertness on relevant subsidies through making sense of 
the subsidy landscape. This allows for ventures to use government incentives to address societal 
challenges. Moreover, the raised capital increases the runway of ventures to bridge the Valley of Death. 
The continuous attention and alertness on the subsidy landscape will increase the number of relevant 
subsidies on the radar, which will increase the number of applications. Table 20 depicts CIMO 11. 
 
Table 20 CIMO 11 - Active subsidy support 

C When financially supporting early-stage deep-tech ventures in the pre-seed and seed-stage, 

I the venture builder should maintain attention and alertness on subsidies by actively supporting 
ventures in the search and application for grants and subsidies 

M through sense-making of the subsidy landscape 

O which allows for ventures to use government incentives to address societal challenges through 
innovative technologies. 

 
The twelfth CIMO focuses on the quality of those applications. Receiving a subsidy rests on two pillars. 
First, the subsidy should be relevant to the venture. Secondly, the quality of the application should 
match the needs of the subsidy granter. CIMO eleven focuses on the latter. The venture builder should 
have a thorough understanding of the required quality of the application per subsidy by making sense 
of the subsidy landscape. Thereby increasing the percentage of successful applications, which results 
in more capital raised through subsidies. Table 21 illustrates CIMO 12. 
 
Table 21 CIMO 12 - The success rate of applications 

C When financially supporting early-stage deep-tech ventures, 

I the venture builder should establish a quality assessment process of subsidy applications 

M through sense-making of all potential government incentives that address societal challenges through 
innovative technologies 

O which will increase the percentage of successful applications and thereby aid ventures by providing a 
longer runway to potentially bridge the Valley of Death. 

 
CIMO Thirteen focuses on the role of the venture builder between the end of the program and the end 
of the Valley of Death. As a venture builder has acquired knowledge about subsidies, built ventures 
should be able to tap into that knowledge to keep adding value as venture builder. However, the role 
should be shifted towards a passive role. Thus, after the program ends are ventures themselves 
expected to be proactive in reaching out. The acquired knowledge about subsidies should be held up-
to-date by maintaining attention on the subsidy landscape. Table 22 portrays CIMO 13. 
 
Table 22 CIMO 13 - Passive subsidy support 

C When providing financial support towards built ventures from series A investments onwards, 

I the venture builder should maintain attention and alertness on subsidies by passively supporting 
ventures in the application for grants and subsidies 

M through sense-making of the subsidy landscape 

O which allows for ventures to use government incentives to address societal challenges through 
innovative technologies. 
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Investor Relations 

The final block of CIMOs relates to Investor Relations. CIMO fourteen describes how investors should 
be targeted. Potential investors are sensitive to marketing relationship signals such as a realistic 
valuation, a strong ecosystem, scalability of ventures, commitment, fairness and justness in the 
program, and a proven track record. When signaling those aspects, the investment vehicle for pre-seed 
and seed investments could raise sufficient funding to allow for an efficient investment vehicle. 
Moreover, series A investors and onwards should be triggered to attend investor network events, 
allowing the network to increase. Aforementioned signals should be combined in a continuous 
communication of rich, real-time information about the venture building program and its built ventures. 
This should, in turn, be communicated through a marketing relationship strategy which allows potential 
investors to be targeted. Table 23 depicts CIMO 14. 
 
Table 23 CIMO 14 - Catching investors 

C When financially supporting early-stage deep-tech ventures, 

I the venture builder should continuously communicate rich, real-time information about the venture 
building program  

M through the usage of marketing relationship strategies 

O which allows for potential investors to be engaged.  

 
Finally, CIMO fifteen describes the investor management process. As soon as the investment vehicle 
starts investing in the ventures, then the committed investors should be held up-to-date on their 
investments. Moreover, those investors should be managed to climb the ladder of investor loyalty. The 
investors should be managed to become loyal through maintaining a state of attention and alertness 
from the investor point of view. That can be created through the usage of marketing relationship 
strategies. Focusing on investor loyalty allows the venture builder to raise pre-seed and seed capital 
more easily for future investment vehicles. Moreover, the network of investors should be managed to 
become loyal to grow the network and keep the investors committed. Table 24 illustrates CIMO 15. 
 
Table 24 CIMO 15 - Ladder of investor loyalty 

C When financially supporting early-stage deep-tech ventures, 

I the venture builder should maintain a state of attention and alertness at the investors’ mind 

M through the usage of marketing relationship strategies 

O which allows investors to climb the ladder of investor loyalty. 

5.2. Design requirements 

The CIMO principles are a result of the linkage of the theoretical analysis and empirical analysis. On the 
other hand, the design requirements focus on the practical components of the solution design. Design 
requirements are a set of functional requirements, user requirements, and boundary conditions. The 
design requirements have been developed and formulated in multiple meetings with the HighTechXL 
management team and experts from HighTechXL’s alliance partners. 

Functional requirements 

In the center of the design, requirements are functional requirements. The functional requirements 
explain the required performance of the final solution design. 
 

1. The framework should be an evidence-based solution for bridging the Valley of Death for 
ventures created and supported by HighTecHXL 

2. The framework should be sustainable in the long term 
3. The framework should be able to provide enough capital to overcome the Valley of Death 
4. The framework should be a win-win-win for co-founders, investors, and HighTechXL  
5.  The framework should mitigate the due diligence process in the seed-stage 
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6. The framework should aid HighTechXL to sufficiently managing seed-stage Investor Relations  
7. The framework should give seed investors a clear overview of when and how capital is allocated 

User requirements 

User requirements are design specifications as derived from the user. Below is the summation is shown 
of the user requirements. 
 

1. The framework should significantly reduce the time spent on investor engagement and 
management 

2. The framework should be easy to implement and easy to manage by the HighTechXL staff 

Boundary conditions 

Finally, the boundary conditions are design specifications from a more general point of view. Boundary 
conditions should be met unconditionally. 
 

1. The framework must fit the current deep-tech venture building process 
2. The framework must focus on improving the financial process of building deep-tech ventures 
3. The framework must adhere to all Dutch and European regulations and laws regarding investing 

in ventures 

Conclusions design principles and design requirements 

The constructed design principles provide an answer to sub-question three:  
 

How can HighTechXL design an evidence-based framework that structurally generates early-stage 
investments in the growth ambitions of its ventures? 

 
It is important to consider the aforementioned design principles defined in the form of CIMO principles 
when designing an evidence-based seed-investment vehicle as a venture builder, like HighTechXL. The 
evidence-based framework should provide sufficient financial resources to make it financially possible 
to bridge the Valley of Death for every created deep-tech venture. Comparable venture builders may 
design a solution applicable to their context via a thorough understanding of the design principles. 

When constructing the design principles it became evident that all principles are connected. 
Therefore it became evident that a visualization of the connections of the CIMOs would help clarify the 
principles. The diagram is a visualization of the interventions, mechanisms, and outcomes of each CIMO.  
As already mentioned, the CIMOs could be grouped according to their focus area. However, each group 
has, in the end, the same goal, namely making a sustainable investment strategy. A sustainable 
investment strategy is defined by a strategy that offers sufficient returns for the venture builder, the 
program sponsors, the direct investors, as well as for the co-founders. Moreover, the sustainable 
investment strategy should aid the ventures built to bridge the Valley of Death through sufficient 
financial support. Moreover, the strategy should offer sufficient financial returns for the program 
sponsors to keep sponsoring the program. Additionally, it should provide sufficient returns for investors 
to meet their investment goals. Finally, the strategy should offer sufficient returns for the venture 
builder to keep the program running. The CIMO diagram is depicted in Appendix E: CIMO diagrams.



 

 
54 

 

6. SOLUTION DESIGN 

This chapter describes the proposed solution to the problem stated in section 1.1. The theoretical and 
empirical analysis provided input in creating design principles and requirements. Based on the design 
principles and the design requirements are two solution designs proposed. The framework is a result of 
an iterative development process from initial solution design, which has been iteratively tested through 
alpha and beta tests, as discussed in section 2.4. The tests conducted are elaborated in Appendix F: Tests 
conducted. The design principles were iteratively improved when deemed necessary. The solution design 
is a result of the design science methodology, which is a method to solve a context-specific problem 
through the linkage of literature and empirical data. Therefore, the solution design is specifically made 
for HighTechXLs problem-context.  

6.1. Deciding on the solution design 

Multiple solution designs were iteratively proposed to decide what solution design best fits the problem 
context at hand. As explained, based on the design principles, various types of solutions could be 
developed. Table 25 depicts the top five solution designs. Each solution design allows deep-tech venture 
builders to develop a bridge to overcome the Valley of Death for promising built ventures.  
 
Table 25 Potential solution designs 

Solution design Short description 

SD 1: Verticle IPO of a cluster of shell BVs 

SD 2: Fund Deep-tech VC fund 

SD 3: Direct IPO IPO of the venture builder 

SD 4: ETF Deep-tech focused Exchange Traded Fund 

SD 5: Private stakeholders Expand the sponsorship model 

 
The fifth solution design (Private stakeholders) proposes to expand the sponsorship model. With this 
model, HighTechXL issues new shares to expand their number of sponsors and the amount invested per 
sponsor. The sponsor allocates a certain amount per year for five years to HighTechXL. Through this, 
HighTechXL can provide seed- and early-stage investments and finance the program costs. 

Solution 4 (ETF) proposes to create an exchange-traded fund (ETF). An ETF is a type of security 
that involves a collection of stocks. ETFs are almost identical to mutual funds, however, ETFs are publicly 
tradeable because they are listed. Commonly they track an underlying index. Nonetheless, they can also 
be used to serve as a normal early-stage fund that focuses on a specific industry. A benefit of creating an 
ETF is that the ticket sizes of investors are lower since they can sell each share separately.  
 Solution design 3 (direct IPO) proposes an IPO of HighTechXL. By listing the venture builder it gets 
access to public capital. Then, the venture builder can perform the seed- and early-stage investments. 
The deal flow is established by the creation of ventures which are intensively supported. At certain gates, 
the venture builder can decide to invest based on certain KPIs and capital need. While solution design five 
(Private stakeholders) keep HighTecHXL private, this solution design proposes to make HighTechXL public. 
 The second solution (Fund) suggests establishing a pre-seed-, seed-, and early-stage fund 
focusing on deep-tech ventures from the Eindhoven region. Establishing a fund is a well-known 
investment vehicle. In addition, several comparable venture builders have already established such an 
investment vehicle to bridge the Valley of Death. Thus, based on theoretical plausibility it can be assumed 
that this solution design will fit in HighTechXLs context and solves the problem. Unfortunately, feasibility 
cannot be tested due to the long implementation time. 
 The first solution (Verticle) is an IPO of multiple shell BVs. To each shell BV is an amount of equity 
and debt allocated upon reaching certain KPIs. An investor invests in the entire Verticle during the IPO, 
which provides a similar percentage of shares of each shell BV. On the secondary market is it possible to 
start trading shares per BV separately, making the valuation of the venture hypothetically market-based. 
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When a venture successfully finishes phase two within the pre-set time-frame and upon reaching all KPIs, 
then the venture will be allocated to a shell BV to become eligible to receive the investments. 
 All five solution designs are a different type of investment vehicle that spreads the investment 
risk over multiple ventures. All solution designs hypothetically can include debt, equity, and subsidy 
investments as well as including Investor Relations to make the solution sustainable. Thus, all five solution 
designs could be used to solve the problem at hand, based upon the defined design principles. However, 
the fifth solution (Private stakeholders) has a limited cash inflow, making it not the most viable solution. 
However, solution four (ETF) requires a very complex implementation process, as well as many 
compliance issues and having a very strong personal and company investment track record. Therefore, 
this solution design is currently unfeasible for HighTechXL. The board of directors and the Eindhoven 
Start-up Alliance wants to keep HighTechXL private. Thus, listing the venture builder does not fit the 
context, which makes the direct IPO solution (solution 3) unfeasible. The Fund solution (solution 2) is very 
interesting as it fits the thought patterns of investors, who all think in funds. In addition, it allows for much 
flexibility in valuation, investment amount and decisions to invest. Nonetheless, HighTechXL already tried 
to set-up a fund five years ago. However, they did not succeed. HighTechXL did not have a strong enough 
track record as a company. Now, HighTechXL again would like to set-up a VC fund themselves. 
Nonetheless, the implementation and documentation of such a fund typically take a long time. Finally, 
the Verticle solution (solution 1) is nowhere yet implemented. The benefit is that investments are 
released in tranches. Thus, a high experience level of the management team is less required, as all 
requirements are described beforehand. Solution 1 (Verticle) and 2 (Fund) will be further described, 
analyzed and tested. 

6.2. Solution design 1: Verticle 

The Verticle combines the equity crowdfunding platform with the technology from an ICO (e.g. 
Blockchain) and the documentation requirements from an IPO, to diversify by listing a cluster of shell BVs. 
The equity crowdfunding principle is included in the platform used (e.g. Nxchange). The bucket of 
ventures sells a part of each venture for a specified amount of equity to a group of investors on an 
internet-based platform. Secondly, blockchain technology is used to digitalize assets and tokenize the 
shares. The tokenized shares are tradeable on the secondary market, which uses blockchain technology 
to exchange securities through digitalized assets and (tokenized) securities on Nxchange. Which makes it 
an improvement on the equity crowdfunding principle. Finally, the solution and the platform are 
approved and fully regulated by the Dutch AFM (‘Autoriteit Financiële Markten’). The documentation 
should be similar to those required for a normal IPO. Moreover, each venture receives a separate ISIN 
number. Thus, for each underlying venture in the bucket should all documentation be on a corporate 
level to be approved by the legislation. The advantage of this solution over any of the combined methods 
separately is that it combines the benefits from each mechanism to reduce the weaknesses of the other. 
The Verticle combines the ease of access of the equity crowdfunding (by making the ticket sizes very small 
and accessible for non-professional investors and retail investors) with the security, cheapness, and 
secondary market possibilities of an ICO, and combined with the required documentation of an IPO to 
mitigate the legislation barrier and making the ventures more attractive for follow-on investors. 

Clustering the ventures in a ‘Verticle’ creates diversification with lower investments per venture, 
which makes it more interesting for investors to invest in the seed-stage of deep-tech ventures. 
Institutional investors need to be interested to invest in the vehicle to quickly raise sufficient capital to fill 
the investment vehicle. Therefore, the total amount required needs to be high. In this solution design, is 
decided to allocate €1,200,000 of equity and debt (80-20%) for 30 ventures. From industry experts was 
derived that, to become an interesting investment for institutional investors, the total amount should be 
raised should at least be €25,000,000. The total amount of capital for the investment vehicle is raised at 
once beforehand and is stored in an escrow. To not become a fund, and therefore have to meet all 
requirements of a fund, is the capital already allocated to each ISIN number in escrow.  

At first, HighTechXL provides initial working capital to each venture entering the program. 
HighTechXL receives an equity ratio of 24% in exchange for the program. Then, the pre-seed and seed 
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investments are structured through the investment vehicle. A Verticle of ventures may be viewed as a 
‘cluster’ of ventures in a particular industry, namely deep-tech. The Verticle framework is depicted in 
Appendix G: Solution design 1: Verticle framework and figure 19. 

At the moment of listing, are all ventures still shell BVs. A venture is allocated to a shell BV as 
soon as a venture successfully reaches IRL-3 within six months. From that moment is €1,200,000 allocated 
to that venture. The investment is released in three tranches. Each venture trades an equal amount of 
shares (24%) for an equal amount of investment (€960,000 equity). Hence, each venture is valuated 
similarly. The venture builder provides a signal towards the Order Mandate Functionality of escrow. This 
releases an investment tranche every time a venture successfully reaches a milestone within the pre-
defined timeframe. If a venture does not reach the next KPI within the pre-determined timeframe, then 
the allocated cash is directly given back to the investor. Appendix H: Solution design 1: KPIs describes the 
KPIs to be met for each tranche.  
 In providing sufficient funding, the lowest cost of capital should be realised. Therefore, a 
combination of debt, equity, and subsidies should be provided. When following the Pecking Order Theory, 
as much as possible debt should be raised against acceptable interest rates. Which, in turn, allows for 
higher returns as the venture successfully matures, while ventures still being able to meet the monthly 
obligations. The remaining funding need should be repleted with equity investments to provide a baseline 
of funding. This provides sufficient capital for most of the built ventures to bridge the gap until an MVP.  

Pre-seed & seed investments 

The pre-seed I capital is provided by the venture builder to each venture that successfully enters phase 
II. The pre-seed I capital is a loan to be paid back at the end of the Verticle. The venture builder, therefore, 
can use the capital continuously to fund newly created ventures. As aforementioned, the Verticle provides 
a standardized capital injection per milestone. Pre-seed II tranche is released as soon as a venture has 
reached IRL-4 within nine months from starting the program. Pre-seed III is released after IRL-5 within 
twelve months from the start. Finally, the growth tranche is released after reaching IRL-6 within 30 
months from starting the program. For ventures to receive the debt component, they additionally should 
have reached Finance Readiness Level 5 and receive approval from the debt lender and the ventures’ 
board. This makes sure that the venture can and wants to meet the monthly obligations of the debt. 
Appendix I: Pros and Cons solution designs depict KPIs per tranche. 

Ventures that have reached scale-up level 1, and receive the final tranche of seed investments, 
should be able to develop an MVP, and therefore, should be able to access sufficient commercialization 
resources through early-stage VCs. Table 26 provides an overview of the capital invested per level. 
 
Table 26 Overview of capital invested per level for solution design 1: Verticle 

 Pre-seed I Pre-seed II Pre-seed III Seed 

Level reached Walk Bound Run Leap 

Post-money valuation € 50,000 € 1,250,000 € 2,500,000 € 4,000,000 

Total equity investment € 50,000 € 300,000 € 300,000 € 360,000  

Total debt investment € 0 € 0 € 0 € 240,000  

% Equity Verticle 
investors 

0% 24% 24% 24% 

% equity venture builder 24% 24% 24% 24% 

Early-stage & later-stage investments 

The Verticle provides a structured funding approach for the pre-seed and seed stage. However, still, a 
‘funding gap’ exists during the early-stage and later-stage in successfully bridging the complete Valley of 
Death. HighTechXL already has regular investor events for early-stage and later-stage investors.  

With the Verticle is the Valley of Death bridged by two follow-up bridges. The first bridge is the 
investment vehicle created by the Verticle. The second bridge is the pool of investors. In the future could 
a Fund (solution 2) supplement this pool of investors. The advantage of this solution is that most ventures 
will have a proven product-market fit, and therefore will be able to tap into the commercialization 
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resources, and thus successfully bridge the valley. Moreover, key documents should be on corporate-
level, making the venture more attractive for follow-on investors. However, some ventures still need 
additional funding. That should be solved by raising capital through subsidies.  

Investor Relations 

As theory explains, information asymmetries are a vital bottleneck prevalent for ventures seeking external 
finance. In addition, this solution design increases the level of uncertainty. At the moment of commitment 
is it still unknown which ventures will be included in the basket. All ventures are still to be created. This 
bottleneck will be reduced by signaling trust, legitimacy of the team and the venture builder, an 
understanding of the industry, and signaling the strength of the local ecosystem. Additionally, third-party 
endorsements by the ESA partners are included. Moreover, patents from leading research institutes are 
used as a basis for the ventures. 
  The underlying theory behind investor management is information asymmetries. In equity-
crowdfunding platforms are the information streams restricted to interface boundaries. Moreover, the 
interface provides options to post quarterly reports and strategy & development plans, and investors will 
be invited to join the quarterly XL days. There, investors watch the pitches of the teams and can make 
personal contact with them to get to know each other on a one-on-one basis. Investors can even schedule 
follow-on sessions to establish closer communication lines and provide input. In Appendix I: Pros and cons 
solution designs are the pros and cons of both solution designs depicted. 

6.3. Solution design 2: fund 

The Fund showcases how HighTechXL could solve the funding problems during the Valley of Death by 
creating a fund. A fund is the underlying investment vehicle of Venture Capitalists. Additionally, as the 
case comparison show, similar high-tech venture builders have set-up a fund as well. This solution design 
thus includes the financing mechanism for venture builders by utilizing the VC financing mechanism to 
create a fund. The framework is depicted in Appendix J: Solution design 2: Fund pros and cons. 

Based on theoretical plausibility it can be assumed that a deep-tech fund sufficiently solves the 
research question and fits in HighTechXL’s problem-context. However, the process of establishing a fund 
and sufficiently beta testing takes too much time to cover in this thesis. Therefore, the feasibility of the 
fund cannot be tested during this master thesis.  

The proposed fund follows in general lines the standard Venture Capital fund structure, as 
described by Metrick (2011). The fund consists of limited partners and a general partner. The limited 
partners will provide 99% of the capital, and receives in return 80% of the gain. The general partner will 
provide effort and 1% of the capital while receiving an annual management fee of 2% and a gain of 20% 
carried interest. Thirdly, debt lenders will actively be used as leverage by matching debt lenders to 
ventures as soon as they can carry the monthly obligations. Generally, this is at scale-up level 2. The fund 
will have an investment period of five years from the initial closing with a maximum extension of one 
year. The term of the fund is thirteen years after first closing with a maximum extension of two years. The 
fund will provide pre-seed capital, seed capital, Series A investments, as well as series B investments. The 
total equity investments per venture are between € 0.5 million and €10 million. The fund will actively 
steer on syndicated investments. Target syndication partners provide 20% in the seed stage, 25% in series 
A, and 50% during series B investments. The target portfolio size of this solution design is 40 – 50 ventures. 
It, then, can provide funding for all promising ventures built in a timeframe of four to five years. 

A standardized exit strategy should be implemented to successfully provide sufficient returns 
towards the investment parties of the fund. Therefore, the fund manager should always take an exit 
strategy into account with each transaction. Furthermore, the fund manager should aim at actively exiting 
from series C round onwards. Ventures that have reached that moment are sufficiently supported in 
bridging the Valley of Death, from a financial perspective. From that moment onwards are they supported 
by a later-stage VC. Thus, the goal of the fund should then shift towards providing sufficient returns for 
their investors to be able to raise new capital for the next fund. 
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Figure 19 Solution design 1: Verticle schematic: Verticle
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Pre-seed & seed investments 

The pre-seed and seed investments are divided into multiple investment events. At each event, a new 
valuation will take place of the venture, to determine the proper amount of funding with a fair exchange 
of shares. The valuation will partially take place via the in-house developed venture journey assessment. 
Investments are diversified to create maximum return on investments while minimizing risk. 

Similar to the Verticle, the pre-seed I capital is provided by the venture builder as a loan to each 
venture that successfully enters phase II. The pre-seed I investment is provided to all ventures that have 
successfully entered phase II. Pre-seed II and pre-seed III investments will be provided by the fund. 
Ventures that have successfully entered phase III may receive additional funding to create a longer 
runway. Finally, ventures that have successfully reached the KPIs after the nine-months program may 
receive an additional amount of funding. The funding should provide a sufficient runway to successfully 
reach the KPIs of finalizing the first scale-up level, run, within twelve months after the end of the program. 
The fund will actively steer on syndicated investments for each transaction. 

Early-stage investments 

Typically, series A and series B investments are considered to be early-stage investments. Firstly, series A 
investment is a follow-on investment towards promising ventures. Again, a new valuation will be 
performed to define the funding need and a fair amount of shares in exchange for the capital. The final 
investment round of the fund will be series B. After series B, the goal is to have ownership of around 35% 
of the shares as a fund. Preferably, a relationship is established with a dedicated early- or later-stage VC, 
that provides a syndicated series A and series B investment as well as series C and series D investments. 
The fund investment managers should make use of the Venture Maturity Assessment tool to make the 
due diligence process per investment round more efficient. 

Later-stage investments 

Finally, later-stage investments are series C and series D investments. VCs generally exit after or at series 
D, commonly through an IPO or M&A. The venture builder should develop a network of investors willing 
to invest in deep-tech ventures in series C and. This should match the capital requirements of built 
ventures to successfully bridge the Valley of Death, and ultimately becoming mature businesses. The 
investment network is integrated into both solution design one and two and is elaborated in section 6.4. 

Investor Relations 

The Fund also includes investments from investors while the ventures are yet unknown. However, the 
Investment Policy Statement will guide the fund management to act within the pre-determined 
boundaries. Strong signals regarding the management team legitimacy, track record, and understanding 
of the industry should convince investors to invest in the fund. Additionally, the deal flow is mostly from 
built ventures of HighTechXL. Thus, the strength of the local ecosystem, the third-party endorsements 
from ESA partners and the patents from leading research institutes are utilized by the start-ups to 
generate positive signals.  
  Investor management helps mitigating information asymmetries during the lifetime of the fund. 
No platform serves as an interface between the investor and the fund, Unlike in the Verticle. Thus, 
information asymmetries are mitigated by personalizing quarterly reports, monthly updates, and invites 
to XL days.   

6.4. Network of investors 

A network of investors is included in the Verticle and the Fund solutions. The venture builder should 
sufficiently support the built ventures in their quest for securing funding after their investment vehicle 
has ended. In both solutions is a network of investors the prime way to support those ventures that reach 
the end of the Valley of Death. The network should be large enough to provide ventures ample choice of 
potentially interesting investors that can offer relevant expertise, a network in a relevant industry, and 
sufficient capital to meet the funding need. Additionally, to keep the Pecking Order Theory in mind, debt 
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lenders with acceptable interest rates and loan agreements should also be included. Debt loan 
agreements should be mapped to provide additional support to ventures searching the debt market. 

Ventures seek investors that have three main characteristics. First, the investor should be able to 
meet the funding need. Secondly, the investor should provide an interesting network in the joint industry. 
Finally, the investor should have expert knowledge in the field of interest.  

Ventures may start deal-making procedures with multiple potentially interesting investors. Both 
investors and ventures may reduce the deal-making time via the provision of the network, resulting in 
lower deal-making costs for both investors as ventures. Moreover, ventures can use the venture maturity 
report to show an objective first screening of the status of the venture on maturity per KPI. The venture 
builder already guides ventures towards investor readiness, resulting in an increase of the success rate of 
deals made. As a venture successfully meets the requirements of the deliverables and gain the skills 
provided through attending the workshops, a venture is deemed to have sufficient skills to perform deal-
making afterwards.  

Ventures at the end of the seed phase should have established (1) realized or secured revenue 
from first deployments, (2) Funds for first deployments secured, and (3) financial needs to support 
operational activities until market launch defined, according to the IRL. Furthermore, HighTechXL 
continuously provides active support through the business 1-1 meetings, and if necessary, via additional 
expert 1-1 meetings. The goal of the deal-making procedure is to allow for a more sufficient venture-
investor fit. Moreover, HighTechXL’s XLdays are also a platform for alumni to pitch and gain 
supplementary investor traction. 

New investors should actively be targeted by HighTechXL personnel. This can be done by 
attending events that deep-tech investors attend as well. Moreover, by actively talking to potential new 
investors. Signaling characteristics such as HighTechXLs ecosystem, the High Tech Campus ecosystem, 
explaining the ventures being built by HighTechXL, the current track record, and inviting them to attend 
an investor event would help in successfully engaging with investors. As the interviews explain, engaging 
with investors and adding them to the network of investors is a natural process and is about being out in 
the field to meet new investors and talking to them.  

As soon as an investor is integrated into the network, then the process of climbing the ladder of 
investor loyalty will start. Through climbing the ladder, investors should finally become advocating 
investors. Trust between both parties is essential in climbing the loyalty ladder. Investors may attract new 
investors and current investors may become a source of referrals and become vocal about the 
relationship. The investors should be guided into becoming advocates by quarterly reporting of the 
progress, through the regular investor events and giving them prime rights to talk to ventures during 
those events. Key in investor loyalty is investor events. Those are the central place to communicate with 
each other and to keep the vision alive. 

6.5. Subsidy support 

Subsidy support is one of the key elements in both solution designs to provide sufficient funding to 
ventures against the lowest cost of capital. In both designs is subsidy support similarly included. Subsidy 
support is divided into two types of support: active and passive.  

Active support will be provided to all ventures in the program, thus during the start-up phases. In 
principle, active support defines support where the subsidy advisor actively engages with the venture to 
maximize the capital raised through subsidies. The venture builder should give a subsidy workshop about 
the landscape during phase one, to let the ventures get to know the landscape. At the beginning of phase 
two will they start applying for subsidies together with the help of the subsidy expert. The process 
includes the following steps: subsidy scan, subsidy application, and subsidy administration. Each process 
will be tailored to the product-market fit of the venture to apply for a maximum of relevant subsidies and 
to redeem the maximum number of applications. This process will end as soon as venture graduates from 
the program. 

As soon as ventures evolve to a scale-up, and thus graduate from the program, the support will be 
changed towards passive support. During the scale-up phase, ventures are still able to tap into 
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HighTechXLs knowledge of subsidies. However, they should have researched the landscape themselves 
and may only ask for direct questions. 

HighTechXL should create a long list of relevant subsidy providers and their relevant subsidies, 
combined with the key characteristics. Continuously providing support in the file application will generate 
tacit knowledge to maximize the capital raised.  

6.6. Financial model 

The financial model is an underlying model that calculates the returns for the investors, HighTechXL and 
the co-founders. The model is used as input for the investor deck. Moreover, the model is used as a means 
to quantify several decisions made, such as the number of follow-on investments and portfolio size. Most 
of the iterations related to the alpha tests conducted of the solution designs were tested via the financial 
model. The model includes three scenarios: base scenario, bad scenario, and good scenario. Only high-
level details will be discussed in this section. Appendix K: Financial model depicts several screenshots 
related to the looks and include graphs. For both solutions is a separate model developed. Assumptions 
related to the following variables have been made: 

• Investment per round (seed, expand, series A, series B, series C, series D) 

• Pre-money valuation per round 

• Distribution of shares 

• Debt loans per round 

• Amount of shares issued per round 

• Up/down per exit per round 

• The time between each investment round 

• Exit proceeds distribution after series D 

• Waterfall distribution 

6.7. Tests conducted 

Both solution designs have been tested through alpha tests as discussed in section 2.4. In total 20 alpha 
tests took place for the Verticle and 7 tests for the Fund. Multiple stakeholders had to agree on the design. 
Stakeholders were: HighTechXL, Eindhoven Start-up Alliance members, CEOs from built ventures, and 
potential investors. The Verticle has been alpha tested via two types of cycles. Firstly, a weekly cycle with 
inputs from the ESA members and HighTechXL, that took place from March onwards. Secondly, a weekly 
cycle only for the Verticle. This cycle included inputs from Nxchange and HighTechXL. This cycle has later 
been upscaled to two meetings per week. This cycle took place from April onwards. Both meeting cycles 
still take place, but currently as a goal to implement the Verticle. Additionally, co-founders and a few 
informed witnesses were included in the alpha tests as well.  
 The Verticle has been tested with six beta tests. Beta tests can be viewed as a ‘real-world check’. 
A portfolio manager from a Corporate Venture Capital division, a director capital from an overarching 
ecosystem organization, a president of an overarching photonics ecosystem organization, co-founders 
from alumni ventures, a partner and an investment director from a VC, a Chief Investment Officer from 
an asset management agency, and the CEO of an exchange has been used as beta testers. In general, all 
actors state that this solution will solve the problem at hand. However, the feasibility of such a new capital 
structure is yet to be determined by investors that will invest in the vehicle. The Fund has had one beta 
test. This beta test was conducted with a potential investor. This was a Director Capital from the largest 
public fund in the Netherlands, focusing on growth investments. When they have defined their fund-to-
fund strategy, then they are very eager to learn more about the fund. In Appendix F: Tests conducted, the 
main iterations discussed as a result of the feedback from both meeting cycles, as well as from other 
informed witnesses are depicted.  
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6.8. Design reflection 

As aforementioned, the solution designs were based on the design principles and design requirements. 
This section discusses how these design principles and requirements have contributed to the final solution 
designs. Neither of the two solution designs is yet implemented, thus most design principles are not 
underpinned with proof of implementation. 

General 

CIMO 1 - When financially supporting early-stage deep-tech ventures in the pre-seed and seed-stage, (C) 
the venture builder needs to implement a structured funding strategy (I) to reduce the time and costs of 
raising capital (M) thus, creating more time available to spend on product and market development (O). 

 
The first CIMO still needs to be validated since neither one of the solution designs has been implemented 
yet. However, with theoretical plausibility and empirical feedback from the tests can be assured that both 
solution designs will increase the time available to spend on the product- and market development 
through reducing the time and costs on raising capital. The Verticle uses pre-set KPIs per phase and 
automatically releases the next tranche as a venture reaches these KPIs. The only time devoted by the 
venture to release a tranche is by filling in the venture journey assessment. The HighTechXL fund will also 
use the venture journey assessment to assess the maturity of the venture. It can be concluded that both 
solution designs have CIMO 1 integrated.  
 
CIMO 2 - When financially supporting early-stage deep-tech ventures in the pre-seed and seed-stage, (C) 

the venture builder should build redundancy into the system (I) to enable the system to cope with 
unexpected circumstances (M) which permits the venture builder to innovate and learn from the past 

(O). 
 
The Verticle provides less room for slack, as the valuation and investment per tranche are pre-set for the 
entire cluster. A new roadshow should start within 1-2 years after implementation, which provides 
learning opportunities for the follow-on investment vehicle. The Fund provides room for slack because 
the fund will perform valuations and follow-on investments within five years after the initial closing. 
Therefore, the managers have room to learn from the past and to innovate accordingly.  
 
CIMO 3 - When financially supporting early-stage deep-tech ventures in the pre-seed and seed-stage, (C) 

the venture builder should systematically collect, store, analyze and use information relevant towards 
the performance of the system (I) to learn through a process of detection and correction (M) which 

allows for a sustainable investment strategy (O). 
 
There is no final proof of this principle yet. However, the HighTechXL team is expanding in the field of 
finance and portfolio management, where additional tasks will be included related to collecting 
information about the funding strategy and improving the investment vehicle through that feedback. 
Moreover, the network events are continuously improved and adapted towards the needs of the ventures 
and the investors.  
 
CIMO 4 - When financially supporting early-stage deep-tech ventures in the pre-seed and seed-stage, (C) 

the venture builder should create an investment vehicle that invests in a variety of assets (I) through 
diversification (M) which allows for a reduction of the overall risk profile(O). 

 
Based on theoretical plausibility can this principle be proved. Both solution designs invest in a variety of 
ventures instead of investing in solely one venture. Thus, the overall risk is reduced through 
diversification. If the investor invests in a venture that does not succeed, then it still has several other 
ventures in their portfolio that can potentially make up for that loss. 
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Investment vehicle 

CIMO 5 - When financially supporting early-stage deep-tech ventures in the pre-seed and seed-stage, (C) 
the venture builder should use pre-set KPIs through a stage-gate funding mechanism to release each 

tranche of funding until a minimum viable product is available (I) to enhance the selection process and 
thereby provide sufficient funding (M) which result in a longer runway to potentially bridge the Valley of 

Death for the most promising ventures (O). 
 
Nxchange does not allow variable investments per venture. Moreover, Nxchange demands that tranches 
are released through pre-set KPIs. HighTechXL already uses pre-set KPIs to determine the maturity of a 
venture and to determine whether a venture is promising enough to proceed to the subsequent phase. 
Thus, this is a perfect fit between both processes.  
 The fund will make use of the venture maturity assessment tool as it is a very efficient way to 
perform due diligence. In the program is a selection procedure included to let only the most promising 
ventures proceed to the subsequent phases. These gate moments will also be used to decide what a 
venture is worth and what the funding need is. The stage-gated method is therefore included. 
 
 
CIMO 6 - When financially supporting early-stage deep-tech ventures in the pre-seed and seed-stage, (C) 

the venture builder should raise capital in exchange for equity from seed investors (I) through sense-
making of expectation that investors have (M) which result in a long runway to potentially bridge the 

Valley of Death for the most promising ventures (O). 
 
Initial feedback is positive and therefore HighTechXL wants to proceed with the creation of the extensive 
documentation. A partner from a deep-tech VC stated that the following investor types will be interested: 
pension funds, banks for the debt and regional development agencies, and a few more. The stated 
investor types are all included in the target plan during the pre-sale and follow-on sale. 
 Before the fund roadshow are the potential investors categorized based on expectations and 
needs. Different investor pitches are created per category. Moreover, the fund provides follow-on 
investments until series B, and therefore, the Valley of Death is likely to be bridged for successful 
ventures. 
 
CIMO 7 - When financially supporting early-stage deep-tech ventures in the pre-seed and seed-stage, (C) 
the venture builder should raise debt as much as possible against acceptable interest rates (I) to leverage 
the debt component on the equity investors (M) which result in a longer runway to potentially bridge the 
Valley of Death for the most promising ventures while providing satisfactory returns for all shareholders 

(O). 
 

Included in the Verticle is a 20% debt component. This component will be released at the last tranche, 
which is where ventures are expected to have generated their first revenue from a lead customer. The 
debt component has not yet been officially validated by the debt lender, however, initial talks and 
previous relationships between project team members and the debt lender indicate that the 20% debt 
will indeed be included in the Verticle. 
 This principle cannot be proven yet. The documentation is not yet ready to start a roadshow. 
Therefore, potential debt lenders cannot be reached to discuss their potential loan agreements. However, 
theoretical plausibility can be argued that ventures that have revenue over a long period in time can apply 
for loans. This is applicable for ventures in series B. Also, a Dutch high-tech VC focusing on early-stage 
(Series A onwards) investments uses debt as much as possible for leveraging the returns on the equity 
investments. Thus, it is already a common concept in the industry. 
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Network of investors 

CIMO 8 - When providing financial support towards built ventures from series A investments onwards, 
(C) the venture builder should create an environment of appropriate investors (I) through sense-making 
of non-financial resources that investors have to offer (M) which allow for promising ventures to base 

investor selection on the non-financial resources of investors (O). 
 
HighTechXL already has established itself in the middle of the early-stage deep-tech community. As an 
investment director from a Dutch high-tech VC explains: “HighTechXL is in the middle of the Dutch deep-
tech investor network”. Additionally, the network is proven through organizing investor events such as 
XLday, where according to the Marketing and Communications team in December 2019 a total of 330 
investors registered and approximately 275 investors attended. Moreover, HighTechXL performs sense-
making of the non-financial resources through increasing the Investor Relations database with focus 
industry and ‘sweet spot’. The sweet spot is the moment that the investor prefers to step into a venture. 
The improvement of the database combined with the already existing network of investors provides 
promising ventures to select investors based on non-financial resources as well. 
 

CIMO 9 - When providing financial support towards built ventures from series A investments onwards, 
(C) the venture builder should systematically guide and consult ventures during the deal-making process 
(I) through sense-making of the due diligence process (M) which allows for a more efficient due diligence 

process and a better venture-investor fit (O). 
 
The founder of HighTechXL is an informal investor himself, and active in a BA group. HighTechXL has close 
ties with an early-stage deep-tech VC that has the office in the same building. Therefore, the due diligence 
process is thoroughly understood. As inside-researcher I attended weekly business 1-1 meetings with 
teams in all phases and one that already finished the program. I observed quite a few times that the 
process of investor talks and additional term sheets were discussed. Therefore, this CIMO is proven in 
both solution designs. 
 
CIMO 10 - When providing financial support towards built ventures from series A investments onwards, 
(C) the venture builder should map and communicate rich, real-time information about potential early-
stage debt lenders and early-stage debt loan agreements (I) through sense-making of debt financing 

mechanisms (M) which allows for higher returns for direct and indirect shareholders (O). 
 
This principle is not yet completely proven. Some debt lenders and loan agreements have already been 
mapped out. However, the full landscape of early-stage debt lenders is not yet created. The details of the 
already identified debt lenders and agreements cannot be shared here due to confidentiality. Investor 
Relationship Management will be improved as a result of either one of the solution designs. In this 
improvement is a database improvement included, which focuses on mapping the early-stage debt 
lenders and including them in the Investor Relations cycle.  

Subsidy support 

CIMO 11 - When financially supporting early-stage deep-tech ventures in the pre-seed and seed-stage, 
(C) the venture builder should maintain attention and alertness on subsidies by actively supporting 

ventures in the search and application for grants and subsidies (I) through sense-making of the subsidy 
landscape (M) which allows for ventures to use government incentives to address societal challenges 

through innovative technologies (O). 
 
CIMO 11 is included in both solution designs. HighTechXL can create tacit knowledge about the 
application requirements from key subsidies. Furthermore, HighTechXL can create a subsidy database 
based on knowledge from built and accelerated ventures. Currently, HighTechXL is already creating a 
database with relevant information of subsidies that portfolio companies have applied to. There are 69 
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subsidies listed. Similarly, a dedicated partnership with a subsidy advisor that works on a no cure no pay 
principle can be an option.  
 

CIMO 12 - When financially supporting early-stage deep-tech ventures in the pre-seed and seed-stage, 
(C) the venture builder should establish a quality assessment process of subsidy applications (I) through 
sense-making of potential government incentives that address societal challenges through innovative 

technologies (M) which will increase the percentage of a successful application and thereby providing a 
longer runway to potentially bridge the Valley of Death for most promising ventures (O). 

 
In both scenarios of acquiring knowledge about the subsidy landscape is the quality assessment process 
included. In both scenarios will the subsidy advisor actively aid the ventures in both the application for all 
relevant subsidies as well as in the application process to receive the subsidies. Unfortunately, since the 
design is not yet implemented no proof can be provided yet about the subsidy support. 
 
CIMO 13 - When providing financial support towards built ventures from series A investments onwards, 

(C) the venture builder should maintain attention and alertness on subsidies by passively supporting 
ventures in the application for grants and subsidies (I) through sense-making of the subsidy landscape 

(M) which allows for ventures to use government incentives to address societal challenges through 
innovative technologies (O). 

 
This principle is not yet proven. However, it is easily integrated into current processes. Most supporting 
processes for ventures shift from active towards passive as soon as ventures successfully leave the 
program. 

Investor Relations 

CIMO 14 - When financially supporting early-stage deep-tech ventures, (C) the venture builder should 
continuously communicate rich, real-time information about the venture building program (I) through 
the usage of marketing relationship strategies (M) which allows for potential investors to be engaged 

(O). 
 
The investor deck used to convince potential investors to invest either in the Fund or in the Verticle 
follows the pyramid structure, common practice in strategic consultancy. The chapters are structured as 
follows: (1) “HighTechXL creates deep-tech ventures that address societal challenges”, (2) “HighTechXL’s 
community-based approach is a strong foundation for continued success”, (3) “The platform (either 
Nxhange or the fund) offers opportunities to invest in these ventures”, and (4) “Investors can couple 
impact on society with attractive financial returns”, followed by multiple back-up slides related to the 
track record and the assumptions underlying the financial model. Moreover, to catch investors for the 
network of investors, additional communication sources are used. Firstly, the social media strategy 
includes vital milestones of portfolio companies and ventures in the program are continuously shared. 
Moreover, XLdays are held every quarter to show the progress of the ventures and the program towards 
investors. Thirdly, pitches and company videos are continuously shared on social media and towards the 
investor network via e-mails. In those pitches are several topics included, which are among others (1) 
company purpose, (2) problem, (3) solution, (4) why now, (5) product, (6) team, (7) business model, (8) 
competition, and (9) financials. Topic 4 includes the explanation of a strong ecosystem that enables the 
start-up to provide the solution. Topic 6 describes the track record of the team as well as HighTechXLs 
track record, and show commitment. Finally, topic 9 explains the financial details of the venture, as well 
as a realistic valuation and scalability in the solution and business model. 
 
CIMO 15 - When financially supporting early-stage deep-tech ventures, (C) the venture builder should 
maintain a state of attention and alertness at the investors’ mind (I) through the usage of marketing 
relationship strategies (M) which allows investors to climb the ladder of investor loyalty (O). 
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The last CIMO is about letting investors climb the ladder of loyalty. In the current situation are investors 
solely invited to XLdays and other investor-related events held by HighTechXL. Therefore, investors 
generally stay in the lowest tier, which is potential investors, or as they have invested in a venture ‘new 
investor’. HighTechXL has a community-driven approach. To include that in Investor Relations and to 
create a group of advocating investors, it is necessary to complement the current approach with 
additional quarterly reporting towards the investor base. The Verticle demands that HighTechXL provides 
quarterly reports on the platform towards the seed investors. However, this should be used as well for 
the network of investors. Moreover, the process can be used for the Fund to keep the investor group 
active. This will be included in the project to improve the Investor Relationship Management process and 
database.  

Design requirements 

As a complement to the design principles are design requirements formulated. Three types of 
requirements have been established. These are (1) functional, (2) user, and (3) boundary conditions.  

The goal of the framework is to create a solution to bridge the Valley of Death for HighTechXL’s 
built and supported ventures (functional 1). As aforementioned, both solution designs are a means to 
provide sufficient funding via equity, debt, and subsidies to financially bridge the Valley of Death until a 
proven product-market fit and beyond.  

The solution should be sustainable (functional 2). The framework should provide satisfactory 
returns towards the investors, combined with active Investor Relationship management. Furthermore, 
additional track record development would help set-up the next Verticle or the next Fund, which makes 
it a sustainable solution over time.  

The framework should also be able to provide enough capital per venture to bridge the Valley of 
Death (functional 3). The Verticle and the Fund would provide sufficient funding via equity and debt 
funding for most of the ventures. Moreover, ventures will be supported via subsidies to also let the 
ventures with a high burn rate bridge the valley until commercialization resources become available.  

The framework should create a win-win-win for co-founders, investors, and HighTechXL in terms 
of multiple investments (functional 4). This is proven via the financial model underlying the Verticle and 
the Fund.  

The framework should mitigate the due diligence process for the seed-stage (functional 5). This 
requirement is embedded in both designs as well by the inclusion of the venture maturity assessment. In 
the Verticle are the tranches already coupled to the maturity assessment, while in the Fund valuates the 
company based on the maturity assessment to decide the valuation and the funding need.  

The sixth requirement defines that the framework should sufficiently manage seed-stage Investor 
Relations (functional 6). In the Verticle will the seed investors be managed via the platform of Nxchange. 
In the Fund will the seed investors be managed as being a limited partner in a Venture Capital fund. 
Additionally, in both solution designs will the network of early-stage investors be managed via a database 
along with event invitations and quarterly reporting.   

Finally, the framework should give seed investors a clear overview of when and how capital is 
allocated to each venture (functional 7). In the Verticle is this included via the platform of Nxchange. As 
soon as a venture reaches the first KPIs of the Verticle, then it will be allocated to a shell BV with a specific 
ISIN number. Along the road will be shown if and when KPIs are reached, along with additional 
investments (or being repaid to investors as they do not reach the KPIs in time) and additional shares 
provided to the investor. In the Fund is this integrated by showing what portfolio companies are in the 
portfolio of the fund, and what potential follow-on investments are. 

Two user requirements have been included in the solution designs. Firstly, the framework should 
significantly reduce the time spent by HighTechXL staff on investor engagement and management (user 
1). In both solution designs is an investment vehicle included for the seed-stage until an MVP. Therefore, 
raising capital in these stages is grouped in one effort and at once for 3 to 5 years. Keeping investors 
attracted to the program is therefore also easier as ventures are better funded in the seed-stage, and 
therefore more attractive for early-stage investors.  
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Secondly, the framework should be easy to implement and easy to manage by the HighTechXL 
staff (user 2). Once the Verticle is established, the staff has little time in managing the financial processes 
as it is all standardized. For both solutions are many documents necessary to be created. That takes a 
long time, but it does not outweigh the benefits of establishing such a structured funding approach for 
the seed- and early-stage. The Fund will result in a separate company that manages the fund. Therefore, 
the HighTechXL staff solely has to manage the relationship between the Fund and the program. 

Three boundary conditions have been established. The framework must fit the current deep-tech 
venture building process (boundary 1). As both frameworks are fiercely alpha tested with ESA members 
and HighTechXL staff this boundary condition is unconditionally met.  

The framework must focus on improving the financial process of building deep-tech ventures 
(boundary 2). Both solutions design drastically improve the current situation by establishing a strong 
investment vehicle for the seed-stage, which result in better-funded ventures.  

The framework must adhere to all Dutch and European regulations and laws regarding investing 
in ventures (boundary 3). This condition is met by testing both solution designs with the legal parties from 
the ESA members, as well as with HighTechXL’s legal officer and related to the Verticle, it is tested by the 
legal department of Nxchange to let it match the AFM requirements (‘Autoriteit Financiele Markten’). 

6.9. Conclusions solution design 

Both proposed solution designs aim at creating a structured seed-stage investment vehicle for seed-stage 

ventures to eventually bridge the Valley of Death. If the Verticle is successfully implemented, then the 

Fund will be implemented as a follow-on investment vehicle, making it a multi-stage solution. Both 

solution designs utilize diversification to become interesting for investors. Furthermore, the Pecking 

Order Theory is included by using a balanced debt-equity ratio in the investment vehicle. This provides 

the lowest cost of capital possible. In addition, subsidies are included for the same purpose. Moreover, 

Investor Relations are included to minimize information asymmetries. Utilizing a stage-gate investment 

process drastically reduces the time and money devoted to raising capital by the venture and venture 

builder. 

Both solution designs consist of four blocks: (1) the seed investment vehicle, (2) the investor 

network, (3) the subsidy support, and (4) the Investor Relations.  The investor network is already an 

embedded part of HighTechXL’s process. However, this should be more actively managed via marketing 

relationship strategies. The investment vehicle is the bridge to overcome the Valley of Death, while the 

Investor Relations are the bridge builders to create the initial bridge, and to create a subsequent bridge 

in the future as well. The proposed solution provides a structured approach which will result in more 

capital raised, a lower funding gap and a higher chance of ventures overcoming the Valley of Death. 

The Verticle draws upon three literature-based finance mechanisms for early-stage ventures. It 

combines the equity crowdfunding platform with the technology from an ICO (e.g. Blockchain) and the 

documentation requirements from an IPO, to diversify by listing a cluster of shell BVs. The solution design 

had 20 alpha tests and six beta tests. The alpha tests served as a basis for iterative improvements. The 

beta tests generate conclusions that the solution design is likely to work. 

The Fund utilizes the literature-based Venture Capital fund financial mechanism. The solution 
design will have a standard fund structure. The fund structure is a well-known mechanism for funding 
early-stage ventures. Venture Capitalists and comparable venture builders utilize the mechanism. The 
solution design had seven alpha tests and one beta test. The tests show that internal and external expert 
expect that this solution design will solve the problem at hand, which is in line with the theoretical 
plausibility. 

If the implementation of the Verticle will become successful, then the next project is to establish 
the Fund to create a multi-stage solution. The Fund will then reshift the focus to early-stage.  
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7. DISCUSSION AND CONCLUSION 

This research aimed at contributing to practice and theory by empirically analyzing how a deep-tech 
venture builder attempts to bridge the Valley of Death for built ventures. The linkage between theory and 
practice resulted in an evidence-based framework that includes a seed- and early-stage investment 
vehicle, subsidy support, and a network of investors to bridge for the Valley of Death.  

7.1. Answers to the research questions 

An evidence-based framework is developed as a result of the research conducted. The framework 
provides the opportunity for promising deep-tech ventures to bridge the Valley of Death. The research 
was constructed around the main research question and three sub-questions. The sub-questions were 
respectively answered in chapters 3, 4 and 5. The resulting solution designs are described in chapter 6. 
This section provides a summary of the main findings of this research to answer the research question 
posed below. 
 

How can a deep-tech venture builder (like HighTechXL) structurally obtain and manage early-stage 
investments in its newly created ventures? 

 
Firstly, a literature study uncovered the various financial frameworks and methods for investing in seed- 
and early-stage ventures. Those methods and frameworks potentially aid ventures to overcome the Valley 
of Death. The Valley of Death starts at TRL-4 and typically ends at TRL-7 (European Commission & EARTO, 
2015). It became evident that Investor Relations should be included to create a structural bridge. Without 
investors, there is no solution, and without good relationships, there is no sustainable solution. Managing 
information asymmetries is vital in investor relations.  

Findings from the theoretical analysis show that a wide variety of debt, subsidy, or equity 
mechanisms are available to raise capital as a seed- or early-stage venture. As the Pecking Order Theory 
explains, ventures first try to invest from retained earnings, followed by raising debt capital. Ventures 
raise capital through equity financing as a last resort (Myers & Majluf, 1984). Seed- and early-stage 
ventures generally follow the Pecking Order Theory from the opposite direction. Ventures commonly start 
with raising capital from Friends, Family, and Fools, followed by informal investors such as BAs, then via 
VCs, and ultimately through an IPO (Block et al., 2019). VCs start using debt for their portfolio companies 
as leverage to increase their return on investment. Retained earnings become a viable option to fund 
projects as soon as a venture generates cash. Less common investment methods could also be used as a 
supplement for the aforementioned traditional financing mechanisms, such as venture debt, 
crowdfunding, and ICO. Comparable venture builders typically bridge the Valley of Death by developing 
an investment vehicle in the form of a fund to provide seed- and syndicated early-stage investments. A 
prime mechanism in early-stage investments is diversification. Investment vehicles always are for a 
limited time only. Therefore, it is of vital importance to keep investors loyal by guiding them on the ladder 
of investor loyalty. A vital aspect in investor engagement and management is to mitigate information 
asymmetries as much as possible. Ultimately, the investor determines whether a venture builder can 
sufficiently fill the investment vehicle or not, and for what period.  

Secondly, an empirical study conducted at HighTechXL, a deep-tech venture builder, is performed 
to understand their current solution to raising capital for bridging the Valley of Death. HighTechXL builds 
ventures by sourcing technologies and recruiting co-founders, team members and mentors. Sourced 
technology has preferably a TRL-4, which is generally the start of the Valley of Death (European 
Commission & EARTO, 2015). HighTechXL created a venture maturity scale consisting of 7 KPIs, which is 
combined in the Investor Readiness Levels. The scale has five start-up levels, three scale-up levels, 
followed by a mature business. Ventures are expected to reach an average start-up level 5 by the end of 
the nine-month venture building program. It commonly takes another twelve months to reach scale-up 
level 1. TRL-8 should be reached at scale-up level one. This marks the end of the Valley and the start of 
the availability of commercialization resources (Barr et al., 2009; European Commission & EARTO, 2015).  
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HighTechXL’s main source of funding for ventures during the program is through subsidies and 
convertible loans from Regional Development Agencies. Informal investors typically experience the ticket 
sizes too high and the risk profile still too large to invest in one seed-stage deep-tech venture. On the 
other hand, VCs often cannot valuate technology properly because it is too complex. Therefore, VCs 
valuate the technology and growth opportunities through the market by proving the product-market fit 
in the form of initial sales. A working beta-prototype, or an MVP, should be developed and sold to the 
first lead customer to prove the product-market fit from a VC perspective. This uncovers the main issue 
for seed- and early-stage deep-tech ventures. A new venture already needs between €1,000,000 - 
€2,000,000 of funding to develop an MVP or prototype. Currently, ventures have to put a lot of time and 
effort into raising capital to convince informal investors. Separate deal-making to fund small parts of the 
funding need is often complemented with subsidies and convertible loans. Deep-tech ventures already 
have a lengthy time-to-market. As a result, the time-to-market will become even longer. Ventures have 
very little capital available for the R&D and are required to stay in survival mode. If such ventures would 
have sufficient funding, then they could work with the entire team on the product- and market-
development instead of continuously putting time and effort in raising capital to fuel the growth ambition. 

HighTechXL tries to support the ventures by building towards investor readiness during the 
program, by holding XL days where investors are invited to watch teams pitch their venture, and by 
supporting the teams during the deal-making process utilizing business 1-1 meetings and expert 1-1 
meetings. Moreover, debt is not viewed as a potential investment method because pre-revenue ventures 
are either expected to pay usurious interest rates or need to personally guarantee for the loan. Investor 
engagement is solely used to increase the network of investors but is not structured in a process and 
performance indices. Moreover, investor management is exclusively by holding events.  

Thirdly, the obtained knowledge from the theoretical analysis and the empirical analysis was 
linked to generating design principles and design requirements. Two solution designs were created based 
on these design principles and requirements. The Verticle (solution 1) is alpha tested via 20 tests. Alpha 
tests were held with experts from HighTechXL, ASML, Philips, Nxchange, Regional Development Agencies, 
co-founders, and informed witnesses. The goal for the Verticle is to provide sufficient funding to all high-
performance ventures until generally a proven product-market fit is realized. The Verticle draws upon 
three literature-based finance mechanisms for early-stage ventures. It combines the equity crowdfunding 
platform with the technology from an ICO (e.g. Blockchain) and the documentation requirements from 
an IPO, to diversify by listing a cluster of 30 shell BVs to Nxchange. The offer provides a diversification 
opportunity by equally investing in each venture. Ticket sizes start from €50, -. Blockchain technology is 
used to digitalize assets and tokenize the shares. This provides an improvement in traditional equity 
crowdfunding platforms because it enables the opportunity to sell and buy shares per venture on a 
secondary market. Moreover, the platform is fully regulated and approved by the Dutch AFM, which 
requires each venture in the cluster to have their (financial) documentation on a corporate, IPO, level. 
Therefore, the ventures will become more attractive for follow-on investors. The Verticle follows the 
Pecking Order Theory as it includes a 20% debt component. The debt component will be released in the 
final tranche. The stage-gated process pre-determines the tranches of investment releases. Tranche one 
is released after phase two, tranche two after phase three, and tranche three after reaching scale-up level 
two, which is around TRL 7-8, marking the end of the Valley of Death. The Nxchange platform additionally 
provides a place to structurally report back towards investors, making it a platform to implement the 
ladder of investor loyalty in the process for seed-investor management. This should serve as a seed-capital 
investment vehicle, which will be complemented with subsidy support and a network of early-stage and 
growth investors. The implementation process already started via the pre-sale phase. The IPO is 
scheduled to take place on September 17th 2020, where the final closing would be December 2020. The 
implementation planning for the Verticle is depicted in Appendix L: Implementation planning Solution 
design 1: Verticle. Six external actors have been asked to provide feedback as a ‘real-world check’ of the 
Verticle. These beta tests were held with the head portfolio management of a CVC division, a Director 
Capital, the president of Photon Delta, a partner and investment director from a deep-tech VC, and the 
Chief Investment Officer of an asset management agency.  
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The Fund (solution 2) is by theoretical plausibility a proven solution. However, the realizability in 
the case of HighTechXL has remained unproven. Unfortunately, because of time constraints, was it not 
possible to comprehensively test the solution. If the Verticle is successfully implemented, then the focus 
would shift from being a seed- and early-stage fund towards an early-stage fund, which will start investing 
in ventures that successfully finish each milestone of the Verticle, starting implementation in January 
2021. The combined solution designs are a multi-stage solution. 

The Verticle reduces the time devoted by both the venture and HighTechXL to raise capital, 
enabling ventures to invest additional time and effort into reducing the already lengthy time-to-market. 
The solution design also provides the opportunity to invest more capital and earlier in R&D to reduce the 
time-to-market. The framework provides a bridge to overcome the Valley of Death. It becomes a 
structured strategy by making investors loyal through marketing relationship strategies and providing 
sufficient returns. Then, they will be eager to become advocates or invest in the next vehicle. 

7.2. Theoretical contribution 

This study aimed to create an evidence-based framework to structurally provide funding for early-stage 

deep-tech ventures to bridge the Valley of Death. By analyzing relevant theory around financing 

mechanisms for overcoming this valley, I showed that a research gap exists around entrepreneurial 

finance and financing early-stage ventures.  

  Firstly, based on the economics literature, I used the Pecking Order Theory to explain that early-

stage ventures follow the investment decisions from a reverse order. Ventures start without earnings. 

Thus, they cannot invest through retained earnings. Moreover, they typically receive usurious interest 

rates when applying for debt funding. Therefore, equity-based funding is the only viable solution. Mature 

businesses, however, invest with the lowest cost of capital first, which is retained earnings, then debt-

funding, followed by equity-funding as their last resort (Myers & Majluf, 1984). In this respect, the Pecking 

Order Theory was not yet extended to entrepreneurial finance, and this is the first study to do so. 

 Secondly, the finance literature suggests the diversification of risk can be critical in bridging the 

Valley of Death. Typical early-stage investors use a fund-type investment vehicle to invest in multiple 

portfolio companies (Block et al., 2019; Metrick, 2011). This study contributes to the literature by drawing 

upon an emerging technology to split securities. Integrating blockchain in the Verticle to tokenize shares 

creates a unique solution to diversify as an investor would like. Initially, an investor receives an equal 

amount of shares of each venture in the cluster. However, immediately afterwards is it possible to 

reshape an investor’s portfolio to their preferred diversification. The inclusion of a secondary market 

through blockchain to the equity-crowdfunding mechanism is a unique extension. 

  Thirdly, this new method of financing incorporates several established mechanisms. Each 

financing mechanisms had their advantages and disadvantages, which made it complex for deep-tech 

early-stage ventures to effectively reach their funding goals. The Verticle proposes to combine the equity 

crowdfunding platform (Ahlers et al., 2015; Vulkan & Åstebro, 2016) with the technology from ICO (e.g. 

Blockchain) (Adhami et al., 2018) and the documentation requirements from an IPO (Balakrishnan, 2011; 

Kaya, 2016) to list a basket of shell BVs at once. The main challenge for equity crowdfunding platforms 

was the lack of a secondary market (Schär et al., 2019), which is created by the inclusion of blockchain. 

This MSc thesis is the first study that suggests diversifying by using a Verticle to finance early-stage 

ventures. This unique combination of financing mechanisms makes the Verticle a strong theoretical 

contribution, with major potential for solving the famous Valley of Death in deep-tech venturing. 

  Fourthly, signaling theory (Spence, 1973) provides ample suggestions for how Investor Relations 

should be included in the solution design. Integrating Investor Relationship Management (Tuominen, 

1997) practices in the form of the ladder of Investor Loyalty provides the opportunity to reduce 

information asymmetries (Lockett et al., 2002). Typically, the signaling theory and information asymmetry 

theory is applied and researched related to later-stage to mature businesses. The inclusion of signaling 
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theory and information asymmetry theory for Investor Relations during the early-stage and from a 

venture building perspective provides a unique theoretical contribution. Practices are included how 

investors are engaged and managed to invest in non-existing ventures. 

 Finally, the development of rich solution-oriented knowledge in the form of design principles 

contributes to an increased understanding of entrepreneurial finance (Denyer et al., 2008). Both 

practitioners and scholars can benefit from the linkage of the scholarly knowledge with the problem-

specific context and its interventions to produce certain outcomes by invoking fundamental mechanisms. 

7.3. Limitations 

Like most studies, this study has several limitations. It is a single-firm study in one particular industry and 
therefore its generalizability to other settings is unclear (Chatterjee, 2017). It would have been ideal to 
include comparable cases into the empirical analysis. However, it was deemed impossible to include 
comparable cases due to the density of comparable deep-tech venture builders along with the current 
COVID-19 pandemic. Reach-outs were made to interview comparable cases. However, they did not 
respond or explained that their focus shifted towards portfolio saving. Thus, the inclusion of rich, detailed 
information from comparable cases was deemed unfeasible and therefore the comparable cases study 
shifted towards a desk-research. Additionally, both solution designs are specified towards HighTechXLs 
in-house developed maturity levels, which makes the generalizability of the solution designs lower. 
Furthermore, the research period involved six months, focusing on a deep-tech venture builder in the 
Netherlands. The entrepreneurial landscape in the Netherlands is significantly different as opposed to for 
example the United States. Therefore, generalizability into other countries is not readily apparent. 

The research methodology also implies several limitations. First, the main source of data 
collection is through participatory observations. This data collection method includes the possibility of 
research bias, as an interpretation of situations is embedded in the method, which is not objectively 
corrected by a second researcher. Secondly, two semi-structured interviewees were included to 
complement the participatory observations. While this is a means to triangulate the data, it also poses a 
limitation since only two employees had enough insights over the current situation to provide sufficient 
information. Again, this poses a possible interpretation bias. Additional interviewees could not be held, 
as there were no other employees that had enough insights to provide clarity to choices made in the past.  

The risk of bias during the thesis has been mitigated by including several data sources. The 
empirical data has been gathered from HighTechXL staff, co-founders from ventures (in and out of the 
program), potential investors, experts from the industry, and informed witnesses from Philips, ASML, and 
the Regional Development Agency. Thereby, many data sources that have dealt, or deal, with the Valley 
of Death have been triangulated. The potential bias in the solution design has been mitigated by holding 
several tests, again with a wide variety of perspectives, varying from co-founders from start-ups, the 
venture builder, corporates, investors, informed witnesses, and board members from an exchange. 

7.4. Future research 

Several areas for potential future research have been uncovered based on the aforementioned 
limitations. Firstly, similar research can be conducted in a different context. Three variables are in place 
in the context: The type of support (venture builder, incubator, accelerator), industry focus, and 
geographical location. Each variable will potentially yield new insights. New results from a repetitive study 
could be generated because the venture builder has evolved their financial support process by the 
inclusion of one, or several investment vehicles in the future. Moreover, the Dutch entrepreneurial 
finance landscape may be evolved with more and higher risk-taking investors. 

Secondly, performing a longitudinal study would potentially have yielded a slightly modified 
solution design. Both solution designs are not yet implemented, which would indefinitely provide 
additional feedback to fine-tune both solution designs. Making them more robust for different scenarios. 
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Thirdly, a quantitative approach to understand how venture builders, accelerators, and 
incubators overcome the Valley of Death would provide insightful knowledge. Being able to leverage the 
scope of industry-wide companies that send out surveys towards their network would be an excellent 
choice to generate additional data from industry-experts. 

Fourthly, future research could uncover characteristics of the non-financial needs of ventures, 
how to assess what characteristics a venture and investor have, and how to properly steer during the 
investor talks. Again, this could be approached via an industry-wide quantitative study, or via a qualitative 
approach to understand the reasoning behind certain decisions from a select few in the industry. 

Finally, future research on the tokenization of securities through blockchain technology to 
revolutionize the finance industry can provide a source of insightful new research (Zheng et al., 2017).  

7.5. Practical implications and recommendations 

The framework developed and presented in this thesis allows deep-tech venture builders to 
systematically fund high-performance ventures during the seed- and beginning of the early-stage. This 
results in a bridge to overcome the Valley of Death. The user of the framework, HighTechXL, is currently 
doing the pre-sale for the Verticle. The IPO will start in September 2020. The final closing is expected in 
December 2020. If HighTechXL succeeds in raising sufficient capital for the Verticle, then HighTechXL still 
proceeds with the implementation of the Fund as well. However, the focus of the fund will shift from 
seed- and early-stage towards early-stage only, making it a multi-stage solution. This section provides an 
elaboration on the implementation of the Verticle. 

As aforementioned, the implementation of the Verticle has started. Two project teams currently 
work on the implementation. Firstly, a weekly meeting is a set-up in which HighTechXL and experts from 
Philips, ASML, and the Regional Development Agency to work together to implement the innovative 
investment vehicle internally. Secondly, two meetings per week are currently held between HighTechXL 
and Nxchange to align documentation, the PR and marketing, and pre-sale/IPO. Documentation has to be 
created on the following aspects: prospectus, agreements, and other exchange required listing 
documents. Additionally, multiple steps have to be executed before the IPO, such as legal, tax, audit, and 
AFM opinions, press and marketing strategy, third party engagement, and final admission. The 
implementation is as of July 23rd, 2020 one of the use-cases of the 2tokens project.  

Internally, several processes are going to be affected due to the Verticle. Investor Relationship 
Management will improve towards a more structured approach, where investors will be ranked on the 
loyalty ladder, and receive information accordingly. Moreover, portfolio management will include the task 
of being the program manager on Nxchange for the listed ventures. The venture maturity assessment 
tool will need alterations so the submission will take less time and to become a means to gather data for 
the investment committee. Below are the key recommendations listed: 

• Implement the Verticle as a seed-stage investment strategy. 

• If the Verticle is successfully implemented, implement the fund as an early-stage investment strategy. 

• Keep developing the network of investors for early-stage and later-stage deep-tech investors by 
active investor engagement and investor management. 

• Generate tacit knowledge related to subsidy support to complement the investment vehicle and fully 
match the funding need of each venture until the Valley of Death is crossed. 

• Reduce information asymmetries during investor management by including marketing relationship 
strategies to activate the investor network in becoming advocates. 

• Reduce the costs of operations by implementing the venture maturity assessment tool as a means to 
collect data and report towards stakeholders. 

• Improve the value capture on portfolio companies by improving the valuation process and proactively 
steer on exits. 

• Improve the financial focus during the venture building program to increase the skills of the co-
founders related to financial modelling, financial intelligence, and the translation towards the 
business plan and investor pitch. 
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