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Abstract 

Considering that technology is developing at a rapid pace, the venture capital landscape changes due 

to R&D and product maturity life cycles shortening dramatically compared to 50 years ago, thus 
impacting the portfolio of a VC and its future investment opportunities. However, this relationship 

between digitalization and venture capital remains underexamined in literature. The research problem 

is thus to explore how venture capital and the industries it backs have been shaped by digitalization 

and thus deep tech within the context of Europe. The literature review as a method is examining 

mechanisms propelled by the digitalization behind the top five VC-backed industries between 2015-

2019 in Europe. In this research, deep tech is a major factor as to why industries have been the most 

heavily invested in due to their predicted potential exploiting the use of digital technologies. Further 

research should explore this relationship deeper through obtaining primary data with a quantitative 
approach to strengthen the implications of the findings. 
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Sammanfattning 

Med tanke på att tekniken utvecklas i snabb takt förändras riskkapitallandskapet på grund av FoU och 

produktmognadets livscykler som förkortas dramatiskt jämfört med för 50 år sedan, vilket påverkar 
portföljen för en VC och dess framtida investeringsmöjligheter. Detta förhållande mellan digitalisering 

och riskkapital förblir emellertid inte undersökt i litteraturen. Forskningsproblemet är alltså att undersöka 

hur riskkapital och de industrier det stöder har formats av digitalisering och därmed djup teknik inom 

Europa. Litteraturöversynen som metod undersöker mekanismer som drivs av digitaliseringen bakom 

de fem främsta VC-stödda industrierna mellan 2015-2019 i Europa. I denna forskning är djup teknik en 

viktig faktor för varför industrier har varit de mest investerade i på grund av deras förutsagda potentiella 

utnyttjande av digital teknik. Ytterligare forskning bör undersöka detta förhållande för djupare förståelse 
genom insamlad primärdata och en kvantitativ metodik för att stärka konsekvenserna av resultaten. 
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1. Introduction 

1.1 Background 

Venture capital (VC) has been a large force behind many startup success stories (CB Insights, 
2019). It is often the fuel that powers a startup to grow and it can be defined as 
“independently managed dedicated pools of capital that focus on equity or equity-linked 
investments in privately held, high growth companies” (Acs and Audretsch, 2003, p.9). These 
high-growth companies are typically regarded as “startups,” which tend to be young (one to 
five years old) and involving a significant degree of new and/or deep technology, often placing 
them in the category of being innovative. Despite research within the topic of venture capital 
occurring over the past few decades, it is still an under-examined subject awaiting a modern 
renewal. There remains much to be explored, focusing on the altering of venture capital firms’ 
investment strategies to adapt to industrial and technological change and the resulting 
effects. The effects of technological change is altering business as we know it, innovating 
processes and strategies within and between firms as well as throughout society as a whole. 
It is reasonable to assume that it also has an impact on venture capital, which was recently 
confirmed by Pradhan et al. (2019) in their research connecting Information and 
Communication Technology (ICT), VC, and economic growth by testing the connection 
between them – which proved to be positive. Digitalization has not often been tied to venture 
capital in previous research. Thus, this connection as identified by Pradhan et al. (2019) would 
benefit from further exploration by providing an overview of the fields of both digitalization 
and venture capital research and the process of them intertwining in order to contribute to 
this body of knowledge within industrial management.  
 
Considering that technology is developing at a rapid pace, this changes the venture capital 
landscape due to R&D and product maturity life cycles shortening dramatically compared to 
50 years ago, thus impacting the portfolio of a VC and its future investment opportunities. An 
example of product lifecycle shortening is the smartphone market, where competitors are in 
a heavily permeated space with short product life cycles and minimal R&D time beforehand. 
Radical innovations are increasing in occurrence alongside incremental innovations. As our 
products and processes improve, so does society. There have been many defining industrial 
and technological changes originating from new technologies and significant world events. 
The rise of Information and Communications Technologies (ICT), including mobile telephones, 
SMS, mobile data and apps, cloud services, and more has incrementally improved over the 
past few decades, paving the way for many more industrial and technological changes. 
Starting in 1995, the Dot-Com Boom rose with the emergence of the internet as it became 
open to the masses to utilize (Goldfarb, Kirsch and Miller, 2007). This was a significant period 
for venture capital, where investments grew massively and gained more attention. Many 
were happy to invest in companies moving or beginning online, as confidence was high. When 
the bubble burst in 2000, confidence fell, and many companies did not make it past 2002. The 
availability of capital shrunk, and investors resumed more cautious positions. At the beginning 
of the new century, the Internet of Things (IoT) started to become more adopted and applied 
to new use cases, connecting the internet with smart devices such as refrigerators and 
watches (Khvoynitskaya, 2019). In 2004, a new way of socializing with friends and connecting 
with new people was growing in the United States. MySpace and Facebook were born in 2003 
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and 2004, bringing social media into the lives of almost everyone (Kozlowski, 2012; Barr, 
2018). GPS was introduced for public use in the 1990s and went mainstream in 2007 (Charles, 
2007). Steve Jobs unveiled the iPhone, unveiling what a smartphone could be, in 2007 (Allison, 
2007). The financial crisis from 2007-2008 hit the global economy hard, including new 
companies and innovative research as funding became limited again due to risk-averse 
investors. The future of currency and finance was changed when Bitcoin was released in 2009 
(Edwards, 2020), as the effects of the financial crisis started to lift yet the European Debt Crisis 
was only beginning and still continues for a handful of countries until the present day. In 2009, 
3D printing for various materials became possible for the mainstream, enabling rapid 
prototyping and further fueling R&D advancements (Dormehl, 2019). This rapid prototyping 
was an excellent complement to the Lean Startup Methodology that arose after the Financial 
Crisis of 2008 when capital became limited. Lean Startup Methodology centers around quickly 
validating ideas, products, and business models through shortened product development 
cycles, rapid prototyping, and validated learning. It took hold in startup communities around 
the world to try to produce revenues as quickly as possible during a period when venture 
capital was even more tough to attain. In the present, thought leaders have claimed for years 
that we are now in the wave of a fourth industrial revolution due to digital transformation, 
meaning that massive industrial and technological change will continue. The global economy 
has taken another big hit due to the COVID-19 pandemic unleashing a massive wave of 
uncertainty and instability. One can wonder, what technological and industrial change will 
come out of this? 
 
The past two decades’ financial crises combined with massive industrial and technological 
change have resulted in a rich startup environment filled with innovative ideas and viable 
potential for creating successful ventures. As a result, the venture capital environment has 
also become richer – both in terms of capital and the number and types of players in the 
sphere. The relationship between the emergence of startups and a blossoming VC scene has 
already been established (Pradhan et al., 2019) as the common economic theory of supply 
and demand correlates the two together, however, the order of which remains to be debated. 
With the increase of VC players in the space, the emergence of new and/or different types of 
players such as corporate VCs, Business Angels, Accelerators, and Crowdfunding are also 
increasing in prevalence. Viewing this alongside industrial and technological change, VCs have 
begun to alter their original structures, value creation/add models and their investment 
strategies to adapt and continue to invest in companies on the cutting edge of technology 
and innovative ideas. Technological and industrial change is further fueling the types of 
companies that are being started out of new ideas and changes, many of which will seek 
investment from venture capital firms. Therefore, relations between successful ventures and 
technologies are particularly interesting to research. Furthermore, exploring the venture 
capital space is attractive due to it being the most regarded source of equity financing, yet 
funding only a small amount of ventures. It is an industry regarded as hidden and non-
transparent due to investment strategies remaining secretive, which has led to many 
controversies around investment strategies and deal flow sourcing due to a lack of diversity 
within the industry and its portfolios. It is not an easy feat to raise capital for a venture, but it 
is becoming less restricted due to a higher amount of capital available and a growing venture 
capital market, especially in Europe (Wehmeier, 2019).  



 3 

1.2 Problematization and Research Question 

Due to technological and industrial change, many points arise. First, new technologies result 
in new ventures and even industries. Second, shortened R&D lifecycles are increasing the rate 
of industrial and technological change as well as altering existing business products, services, 
and processes. Third, the increased number of newly founded ventures is changing the 
market leaders more frequently. Fourth, in order to stay competitive and make good 
investments, venture capital firms must adapt and remain agile to source excellent 
investment opportunities and offer enough value for the ventures they are interested in. On 
top of all of the aforementioned points, there are additional overarching problems such as 
financial crises, pandemics, climate change, and political controversies that impact the 
existing industry, technology development, venture creation, and venture growth.  
 
Academia needs an overview of what these industrial and technological trends look like, 
mainly propelled through digital and deep technologies, and how they are impacting venture 
capital investments as showcased in academic literature. Therefore, this research aims to 
explore technology trends and changes in venture capital investments across Europe since 
2000 to identify interlinkages. To accomplish this objective, a diversified approach is chosen. 
The research topic is first examined in venture capital and digitalization literature. 
Subsequently, the perspective is further reduced to deep-tech (defined int the following 
section) due to the broad content of digitalization, which cannot be precisely separated. 
Consequently, the influences and disruptive potentials of deep-tech and their impact on 
specific industries are examined in more detail. Herewith the five highest invested in 
industries - Enterprise Software, FinTech, Energy, Health and Transportation - will be analyzed 
separately before comparing them on deep tech potential. 
 
To fulfill the aim, the research question is: 
 

How has Deep-Tech influenced the five industries most funded by venture capital in 
Europe? 

 
The method to answer this research question will be elaborated upon further in the next 
section after reviewing delimitations, contribution to knowledge, and the structure of the 
paper.  

1.3 Delimitations 

As mentioned, the perspective of the research question is further reduced to deep-tech due 
to the broad content of digitalization, which cannot be precisely separated when looking into 
digital technologies and their impact. In this paper, deep tech is defined as the technology 
that lies behind end-user facing services and products. This definition will be explored more 
in depth in the literature review.  
 
Furthermore, the authors of this paper focus their research on the geographical constraints 
of Europe. The correlation between technological emergence and successful 
entrepreneurship stories are indicating the need for further research. Within the last 20 years, 
digitalization appears to be a generic driver for innovative newly founded firms. Additionally, 
the equity financing of VC seems to favor highly scalable digital products. Therefore, the paper 
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aims to give a macro overview of the relationship between venture capital and digitalization 
generated from academic literature and secondary data by exploring technology trends and 
changes in venture capital investments across Europe since 2000 to identify interlinkages. 
Europe proves to be a valuable space for both venture capital and digitalization (including 
deep tech) research due to its extensive research capabilities and a continuously growing and 
maturing startup and tech scene, having generated many startup unicorns since the Dotcom 
bubble (Wehmeier, 2019). Thus, Europe proves to be a significant setting for the exploration 
of these topics in more detail.  
 
Finally, sustainability is a key element that arises within this paper, and it is touched upon 
throughout. However, it is not implemented in the main research question due to a focus on 
deep tech’s impact. The authors of this paper define sustainability to encompass social, 
environmental, and economic angles in order to develop a sustainable and positive-impact 
relationship between the environment, industry, and society in the long-term. Deep tech’s 
impact on sustainability will not be explored in-depth in this research. However, the authors 
believe that digitalization (and thus deep tech) is an enabler of accelerating sustainable 
solutions and acknowledge that it both creates and solves issues. This will be touched upon 
again in the discussion towards the end of the paper.  

1.4 Contribution to Knowledge 

As stated previously, the effects of technological change is altering business as we know it, 
innovating processes and strategies within and between firms as well as throughout society 
as a whole. It is reasonable to assume that it also has an impact on venture capital, which was 
recently confirmed by Pradhan et al. (2019) in their research connecting ICT, VC, and 
economic growth and testing the connection between them – which proved to be positive. 
Digitalization, and thus deep tech, has not often been tied to venture capital in previous 
research, although it has been touched on by research from Lahr and Mina (2016), Engel and 
Keilbach (2007), Grilli et al. (2018), and Wehmeier (2017,2018,2019). Thus, this connection as 
identified by Pradhan et al. (2019) would benefit from further exploration by providing an 
overview of the fields of both digitalization (focusing on deep tech) and venture capital 
research and the process of them intertwining in order to contribute to the body of 
knowledge. The contribution to knowledge will be an overview of the literature interlinkage 
between the fields of venture capital and digitalization (including deep tech) with a secondary 
analysis of the detailed observation of disruptive change in specific industries, more 
specifically the five industries most funded by venture capital in Europe between as of 2020 
and how deep tech has influenced them. This knowledge contributes to the fields of industrial 
management, technology management, finance, and entrepreneurship research.  

1.5 Structure 

This paper is structured to start with an introduction and then an explanation of the utilized 
methodology before continuing with the literature review, discussion, and conclusion 
sections. The literature review contains elements of discussing the chosen theoretical 
frameworks, a traditional yet lengthy literature review broken down into sub-topics, followed 
by a deeper analysis of the five industries in focus. This structure was chosen to better fit the 
contents of the paper and will be further elaborated upon in the next section.  
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2. Method 

2.1 Research Approach 

The research objective is achieved by applying the approach of a literature review. Due to the 
extensive body of literature and the investigation in the fields of venture capital, digitalization 
including especially deep-tech, and the additional secondary data accessed, the following 
chapter starts directly with the literature review. This approach seems atypical, but it allows 
for better filtering and focusing on the interrelationships between the research fields. The 
utilized approach of a literature review contributes to the existing body of literature and is, 
therefore, a method of high value for future research (Webster and Watson, 2002). Webster 
and Watson (2002) highlight how a structured literature review is identifying gaps and new 
relations to other research fields and finally giving new implications for practice. The literature 
review as a method is conducting a critical analysis using a deductive approach. A deductive 
approach uses already proven research results and can explore novel logical concepts through 
descriptive analysis (Wacker, 1998). This approach is vital because it gives more weight and 
significance to research (Nallaperumal and Krishnan, 2015, pp. 17–19). It should not be 
overlooked that inductive and deductive methods cannot be separated from each other – in 
contrast they support, enable, and enrich each other (Nallaperumal and Krishnan, 2015, p. 
120). However, this work focuses mainly on deductive insights to show logical conclusions. 
The chosen approach is suitable for the research purpose because it tries to link findings from 
several research fields logically. 
 
This research focuses on the phenomenon of accelerated growth of young firms. Therefore, 
the given phenomena will be discussed in connected research fields to shed light upon logical 
reasoning and important implications for future research. In the given paper, the interrelation 
of venture capital and the young firms invested in are analyzed in the context of digitalization 
and thus deep tech as a technological enabler. The paper at hand is accomplishing this aim by 
providing an examination of the literature fields of venture capital, digitalization, and 
entrepreneurship. Note again that deep tech falls within the category of digitalization more 
broadly.  

2.2 Data Collection and Analysis 

To provide a macro-level literature overview of how digitalization has impacted venture 
capital backed startups in Europe, trends were analyzed within the top five industries with 
the most capital invested since 2015 by venture capital firms. These industries are enterprise 
software, fintech, health, energy, and transportation, and they have been identified using 
Atomico’s yearly reports (Wehmeier, 2017, 2018, 2019) which the authors have explored in 
detail in previous research and will touch on again in this paper further on.  
 
The quality of the analyzed reports by Atomico has been investigated as a credible reference 
for secondary data (Bryman, 2012). Therefore the primary data provider of Atomico's report 
were analyzed, thus how the European Investment Fund (EIF), European Business Angel 
Network (EBAN), Dealroom and Invest Europe (the association of European Venture Capital 
and Private Equity) collects data on the European VC landscape were also critically examined 
by the authors (Kraemer-Eis, Signore and Prencipe, 2016; Crisanti, Krantz and Pavlova, 2019; 
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Losso, Chikhladze and Basso, 2019). The EIF is part of the European Investment Bank Group 
and is the largest Venture Capital fund in Europe. Additionally, EIF validates its data with the 
Orbis database through the Bureau Van Dijk to widen and validate the investigated dataset 
(Pavlova and Signore, 2019). Orbis is the most significant data provider for public and private 
companies globally, and as of February 2020, they list over 300,000,000 companies in over 90 
countries. The main advantage of using the data from Orbis is the harmonization and 
aggregation of over 75 national and international data providers (Kalemli-Ozcan et al., 2015). 
Furthermore, the European Business Angel Network registered an amount of €7.45b invested 
by European Business Angels, a significant part of the invested capital (Losso, Chikhladze and 
Basso, 2019). Atomico is now using its data alongside Dealroom to validate the total collected 
data with each other to provide a sufficient dataset to measure yearly investments. A data 
collection that is as extensive and validated to the highest standards available is consequently 
appropriate for secondary data analysis to academic standards (Bryman, 2012, p. 565).  
 
Methodically the first step is to outline existing theory and literature within the fields of 
venture capital and digitalization and explore how they relate to each other. The second step 
is to more in-depth examine the five identified industries receiving the most capital 
investment between 2015-2019 in Europe – spurring a follow-up analysis within these 
industries on how they have been impacted by digitalization over the past three decades and 
what has generated so many investments towards these industries. Finally, the findings will 
be brought together in the context of existing literature for a discussion and to draw 
conclusions as to how digitalization, and thus deep tech, has influenced the five industries 
most funded by venture capital in Europe.  
 
The analyzed literature consists of both academic and additional relevant publications from 
reputable sources to conduct an analysis using secondary data and academic literature in 
order to provide a sufficient and critical overview of literature between the fields of study and 
how they connect. These steps were operationalized by searching the KTH Royal Institute of 
Technology Library database as well as Google Scholar with the search keywords “venture 
capital” “digitalization” “enterprise software” “fintech” “healthtech” “medtech” “energy” 
“transportation” “innovation” and sometimes in conjunction to narrow the search to be more 
relevant. Limits on publication date were not used so that all publications were shown 
regardless of age. Only articles, working papers, books, and reports were selected if they meet 
a high standard of quality and validity deemed by the authors to meet a scientific and 
academic level. These sources will be elaborated upon in the chapters on theory and literature 
review, where their relevance is motivated. This paper extends the secondary data from 
academic journals and articles with online sources of information such as self-published 
reports by venture capital firms and associations, the websites of the venture capital firms 
explored, fundraising databases, company databases, and reputable news sources. The time 
frame analyzed within this study covers the last four decades, from 1980-2020, with a 
particular focus from 2015-2019 due to the selection of the five industries identified and their 
current standing as receiving the most VC investments.  

2.3 Ethical Principles 

The present work pursues the ethical principles of openly discussing scientific publications 
and their intellectual property and thereby discussing complementary and opposing 
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positions.  Furthermore, no information was included, of which approval is not given. This is 
intended to protect the confidentiality and privacy of individuals and institutions. This paper 
was produced independently and without the use of any aids other than those indicated. All 
passages are taken literally or analogously from published or unpublished writings are 
marked as such.   
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3. Literature Review 

3.1 Innovation and Venture Creation Theory 

The analysis in this paper is based on two underlying technological and economic theories. 
First, it builds on the fundamental principle of creative destruction and value creation logic, 
according to Schumpeter (1934). Schumpeter laid the foundation for innovation research, and 
his theory describes how recombining resources leads to a better product or services and 
subsequently to higher efficiency with better yields. This principle can also be applied to the 
creation of new ventures and their business models from the point of view that new value 
creation is aimed for here. In this context, Schumpeterian logic is fundamental to 
understanding why new companies innovate to create substitutes for established products in 
the marketplace. This is achieved by enabling ventures to identify customers' problems and 
find out which "jobs to be done" need to be solved (Christensen et al., 2016). Ventures can 
do this by using their resources in their business model in such a way that they discover 
opportunities in the marketplace and take advantage of them to gain market share 
(Chesbrough and Rosenbloom, 2002). This adds to the theory of disruptive technologies that 
revolutionize industries and create new opportunities (Christensen and Overdorf, 2000). 
Christensen and Overdorf (2000) introduced this concept as a consequence of how companies 
can respond to technological innovation and change. Technological and industrial change is, 
therefore, frequent and creates advanced products or substitutes for products. This 
disruptive process is often overlooked by established companies and is characterized by the 
fact that the business models differ significantly from established companies (Christensen, 
Raynor and McDonald, 2015). Emerging technologies offer particularly great opportunities for 
ventures to establish new products and business models. Ventures cannot always implement 
these opportunities quickly and competitively without capital-intensive investments. 
Therefore, venture capital funds can help young firms to turn their ideas into reality and 
create value as quickly as possible. The history and concept of venture capital will be explored 
much deeper in the following section. 

3.2 The History and Concept of Venture Capital 

Venture capital emerged in 1947 with the establishment of the first American VC firm, yet it 
was not until the mid-1970s that the VC industry started to grow in the United States due to 
the beginning development of ICT and integrated circuits as well as the creation of NASDAQ 
(Avnimelech and Teubal, 2006). Avnimelech and Teubal consider VC to be an industry in itself, 
one that co-evolves with the high-tech cluster. Yet, most VC literature emphasizes capital 
market structure and regulations, as well as Limited Partner (LP) structure and contracts, 
which are identified as central, enablers of VC development (Avnimelech and Teubal, 2006). 
Furthermore, VC literature has not considered how “added value” abilities were developed 
to contribute to their portfolio companies, according to Avnimelech and Teubal (2006). 
 
According to Drover et al. (2017), the topic of entrepreneurial finance emerged around the 
1950s when new technologies came into the market and began to change the business 
landscape as well as fuel new entrepreneurial ventures. It began to be observed as a subject 
throughout the 1980s as researchers began to study how it differed from traditional capital. 
There are five main activities for venture capitalists: deal origination, deal screening, deal 
evaluation, deal structuring, and post-investment activities (Tyebjee and Bruno, 1984). The 
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criteria venture capitalists use to identify relevant investment opportunities are still not 
concrete as it varies among the firm, investor, stage, and industry – yet a large amount of 
research within venture capital aims to remove the black box from around these criteria and 
identify it (Elango et al., 1995). Distinguishing between a successful and unsuccessful venture 
is never certain, and it requires a mix of qualitative and quantitative skills to predict.  
 
Furthermore, a higher innovation impact generated under the influence of venture capital 
has been demonstrated and has several possible explanations (Dutta and Folta, 2016). VCs do 
not only support ventures utilizing capital financing, but they can also use their industry 
knowledge and screening skills in industries with a high degree of uncertainty (Gompers, 
1995). Venture capitalists focus their investments on early-stage companies and high-
technology sectors. VCs can also offer added value in increasing commercialization, 
accelerating growth, connecting customer and supplier networks, and providing management 
support (Dahlstrand and Cetindamar, 2000). The entrepreneurial and high-tech economic 
growth in the US is attributed to an efficient VC industry. In Sweden, research shows that the 
VC industry was able to invest venture capital in several future growth sectors (such as 
electronic equipment and R&D services) that had been neglected by government seed capital 
financing (Dahlstrand and Cetindamar, 2000), thus proving the VC concept in that it enables 
growth and can help finance industries that are underestimated or not yet acknowledged.  
 
Despite their greater flexibility and thus ability to make fundamental organizational changes, 
young ventures can also face significant challenges if they have to fundamentally change their 
business models (Gerasymenko, De Clercq and Sapienza, 2015). For example, their funders 
may want to strongly hold on to the original business model, or resource constraints may limit 
the extent to which significant changes can be made to the business model. Supportive 
venture capital firms can alleviate these challenges. Furthermore, the performance of 
ventures can be enhanced if VCs have accumulated knowledge related to the change of the 
business model (Gerasymenko, De Clercq and Sapienza, 2015). Furthermore, VC-backed 
ventures tend to have a higher media presence, which sends a strong signal to the market 
and increases the visibility of a company and its brand awareness (Dutta and Folta, 2016).  
 
However, VC involvement also has some risks that are taken, which need to be critically 
weighed. VC firms for their investments expect that they have extraordinary growth of 
between 25-35% per year, therefore VCs tend to invest in high-growth industries rather than 
in smart ideas (Gerasymenko, De Clercq and Sapienza, 2015). This also underscores the fact 
that the VC industry is very selective in investing in technological opportunities (Dahlstrand 
and Cetindamar, 2000). Taken together, there are clear opportunities for entrepreneurs to 
input external sources of financial, infrastructural, management, and advisory services 
through VC. Companies that want to take advantage of this opportunity must be open, even 
if this openness means an inevitable loss of control over their company (Gerasymenko, De 
Clercq and Sapienza, 2015). 
 
In 2017, Drover et al. reviewed the literature surrounding entrepreneurial equity financing 
research, including venture capital, starting from the earliest phases during the 1980s and 
focusing more heavily on research from 2004 forward (Drover et al., 2017). They note that 
the equity funding landscape has changed dramatically since the 1980s due to the 
introduction and popularity of corporate venture capital, angel investing, crowdfunding, and 
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accelerators alongside traditional venture capital. Even though only a small number of 
ventures receive venture capital investments, it is regarded as the most widely recognized 
form of equity financing (Drover et al., 2017). This financing tends to occur at a later stage 
and is increasingly moving to be later as well as bigger with the round amount increasing in 
size as well. 
 
In the past decade, the prevalence of Corporate Venture Capital firms, Accelerators, Angel 
Investors, and Crowdfunding have increased alongside traditional VCs – forming additional 
paths for potential entrepreneurial financing (Wilson, 2012; Dutta and Folta, 2016; Drover et 
al., 2017). These players are not necessarily competitors to VCs, however choosing an angel 
investor or going through an accelerator program or launching your product through a 
crowdfunding platform can be seen as alternatives to traditional VC, especially if the venture 
does not fit the mold of a typical VC investment.  

3.3 European Venture Capital 

The European venture capital industry is younger than its American counterpart, having had 
its first boom in the late 1990s (Bottazzi, Da Rin and Hellmann, 2004). To gather a survey of 
Europe’s venture capital landscape, Bottazzi et al. (2004) conducted the most extensive 
academic study at that time by gathering data from more than 1,300 investment companies, 
more than 400 venture capital investment partners, and more than 150 venture capital funds. 
They aimed to generate facts about the scene to push public debate away from perceptions. 
They found that European VC increasingly emulates US investment practices, however there 
are many unique European characteristics, such as the prominence of banks and corporations 
as investors as well as reduced cross-border investment barriers. They found that 27% of 
venture firms have a secondary office in a foreign country, 25% had a partner from a foreign 
country, and 24% of investments were made in foreign companies. Furthermore, they found 
human capital to be unique in terms of the background of partners. Data suggests that 
European VCs are not as conservative compared to US VCs, and there is a trend towards new 
entrants leaning towards more risky, early-stage investments as well as becoming more 
involved with portfolio companies.  
 
Felix et al. analyzed the determinants of venture capital in Europe by examining evidence 
from 23 European countries between 1998-2003 (Félix, Pires and Gulamhussen, 2013). They 
found that alongside IPOs, M&As also prove to be relevant in explaining venture capital 
investments. Additionally, their results showed that both the unemployment rate and the 
Total Entrepreneurial Activity (TEA) index affect the venture capital market negatively. 
However, they note that it is important to consider that VC investments are oriented towards 
more innovative projects and not entrepreneurial projects in a general sense. This negative 
correlation could be due to more entrepreneurial activity occurring, and more time is spent 
reviewing and selecting projects rather than monitoring and managing existing investments.  
 
Outside of academia, Atomico (a London based VC) releases a yearly report called “The State 
of European Tech” (Wehmeier, 2017, 2018, 2019) which they self-publish in collaboration 
with partners Slush and Orrick. Atomico has published full reports for the last three years, 
from 2017-2019 (Wehmeier, 2017, 2018, 2019). Atomico just raised its fund V on February 
18th with $820 million for Series B and C investments (Atomico, 2020). The report gathers 
data from Dealroom.co, the European Invest Fund (EIF), the European Business Angels 
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Network (EBAN), Invest Europe, Indeed, Stack Overflow, and more to construct their report. 
The extent of how much data is retrieved from each partner is not known, however, for the 
graphs that will be analyzed in this report, the data is sourced from Dealroom.co and 
interpreted by Atomico into graphs they deem relevant. Every year, the report outlines key 
information regarding investments and its trends, covering capital flows into startups, 
industries, and even the VCs themselves. Other than investments, the report has dedicated 
chapters to tech’s impact on the European economy, diversity and inclusion, talent, tech 
hubs, research and development, great companies, challenges, regulation, myth-busting, and 
predictions (Wehmeier, 2017, 2018, 2019).  
 
In the investments chapter of each year’s report, they report on capital invested in Europe 
(split by quarters and year), the number of deals per year, the size of rounds, investment by 
industry (a major focus for this paper), trends in industry investments over the years, % 
change by industry vertical, investments by geography, comparing the valuations of VC-
backed and non-VC-backed companies, and the landscape of exits (Wehmeier, 2017, 2018, 
2019). The 2017 Atomico report (Wehmeier, 2017) reported a stronger than ever year, due 
to Europe building a robust tech ecosystem with deep expertise and expanding diversification 
geographically as more hubs entered the landscape. The amount of talent grew, founders 
looked global from the start of their ventures, and investors became increasingly 
sophisticated (Wehmeier, 2017). When compared to the United States, Europe is growing as 
a breeding ground for successful ventures by producing industry-defining leaders and 
companies valued over $1 billion. This success followed in 2018, as the following annual 
report stated that it had been another record year for investment into the European tech 
ecosystem (Wehmeier, 2018). This success is showcased by the fact that in 2018 Europe was 
producing billion-dollar companies at a level that was 15 times higher a decade prior 
(Wehmeier, 2018). However, the 2018 report also highlighted disparaging issues in the VC 
and startup world regarding diversity and inclusion as well as a stalling European economy. In 
2019, the report stated that over  $110 billion was invested in European Ventures since 2015 
and VCs enjoyed a record year for fundraising, accumulating over $13 billion into their new 
funds (Wehmeier, 2019). This year 99 European VC-backed tech companies reached a 
valuation of over a billion-dollar, spanning across 20 countries with a focus on the United 
Kingdom, Germany, France, Sweden, and the Netherlands (Wehmeier, 2019). Since 2015, 
European VCs cumulatively raised funds from limited partners (LP)s amassing to over  $32 
billion until 2018, as seen in Figure 1 (Wehmeier, 2019) and over $50 billion in 2019, paving 
the way to invest in exciting new technologies and ventures. However, the issue with diversity 
and inclusion is still highlighted as a growing problem in the VC and startup world – one that 
is starting to be addressed in academia as well (Greene et al., 2010; Neill, Metcalf and York, 
2014; Kanze et al., 2018). 
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Figure 1: VC funds raised ($M) per year by LP type, 2014-2018. Source: Wehmeier, 2019. 

 
First, the 2019 Atomico report (p.25) will be examined, looking at investments and focusing 
on investments by industry. In the data visualization (see figure 2), one can see the capital 
invested by industry (in $M) in 2019. The highest amount of capital went towards the fintech 
and enterprise software industries, making up around a third of total investments combined 
between the two industries. This was followed by health, energy, and transportation taking 
another large chunk equaling to around a sixth of the combined capital invested. Food, 
marketing, travel, security, robotics, and media equaled around another sixth of the 
combined capital invested. The final third consisted of real estate, event tech, job 
recruitment, home living, internet of things, gaming, education, fashion legal, telecom, sports, 
semi-conductors, wellness & beauty, hosting, music, kids, and dating.  

 
The data visualization of 2019 was set into comparison with a cumulative data visualization 
showcasing between 2015-2019 (see figure 2) where fintech and enterprise software again 
take the lead in almost a third of combined total investment (Wehmeier, 2019). This was 
followed by transportation, health, marketing, food, and media taking the next big chunk. 
Finally, the remaining third of total capital invested by industry comprised of travel, fashion, 
home living, telecom, internet of things, security, robotics, gaming, jobs recruitment, music, 
education, real estate, semi-conductors, event tech, sports, wellness & beauty, legal, kids, 
heating, and dating. 
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Figure 2: Capital Invested ($M) by Industry, 2019 versus 2015-2019. Source: Wehmeier, 

2019. 

 
As showcased by the figures in this section, it is essential to note that the data visualizations 
did not match. It is recommended to focus on the cumulative data visualization (see figure 2) 
to view the largest industries that have received investments over the past five years. In the 
following paragraph, the data visualization from figure 2 above will be broken down to view 
the trends in more detail from 2015 to 2019 within figures 3-7 (Wehmeier, 2019). 
 
Looking at $2B+ capital investments in 2019 and starting with the fintech industry (see figure 
3), the amount of capital invested in 2019 was more than triple the amount invested in 2015. 
Enterprise software has had a similar journey nearing the triple mark. The health and energy 
industries have seen a steady increase from 2015-2018, with a more significant jump between 
2018-2019 landing the health industry around $3.75B and the energy industry around $3.25B. 
The transportation industry was increasing until 2018 when there was a dip to land it around 
$2.5B in 2019. The food industry has had its ups and downs, fluctuating year over year, but 
staying below the $2.5B mark. The marketing industry has been rather stable fluctuating 
between $1.75B and $2.5B over the past five years with more of an increase in the past two 
years.  
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Figure 3: Capital Invested ($M) by industry, data set $2B+ in 2019. Source: Wehmeier, 2019. 

 
Shifting to the $1B to $2B range (see figure 4), the travel industry has rapidly increased in 
capital invested since 2017 following a stable period from 2015-2017. The security industry 
has had a similar rapid increase, almost quadrupling its 2018 capital investment level between 
2018-2019. Robotics has also seen a massive jump since 2017, almost triple in 2019. The 
media industry had a large dip in 2017 but bounced back in 2018 and then was followed by 
another dip in 2019, although not to the same level as 2017. The real estate industry has had 
a rather stable increase curve, surpassing 1,000 ($M) in 2019.   
 

 
Figure 4: Capital Invested ($M) by industry, data set $1-$2B in 2019. Source: Wehmeier, 

2019. 

 
In the $500M to $1B range (see figure 5), the event tech industry soared from 2018 to 2019 
quadrupling from the amount of capital invested the year before to nearly $1B. The job 
recruitment industry also increased dramatically from 2018 to 2019 nearing the same level as 
the event tech industry. The home living industry saw a peak in 2017 and has decreased since 
then to around $625M;. The internet of things and gaming industries have followed a similar 
path to home living and rest at around the same $625M level. The education industry peaked 
in 2018 and had a small dip in 2019 around the same level as the previous three. The fashion 
industry dramatically grew in investment in 2019, almost doubling its capital invested up to 
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$1B. The legal industry steadily grew between 2015-2018 with a large spike in 2019 placing it 
around $500M. 
 

 
Figure 5: Capital Invested ($M) by industry, data set $500M-$1B in 2019. Source: Wehmeier, 

2019. 

 
Between $250M to $500M (see figure 6), the telecom industry has seen the most dramatic 
decrease, it’s peak around $1.5B in 2015 dropped to just below $500M in 2019. The sports 
and semi-conductors’ industries both peaked in 2018 at $500-750M with a substantial 
decrease in 2019 to around $375M. The wellness and beauty industry have stayed rather 
stable with slight increases in 2016 and 2019 to land it around $300M.  
 

 
Figure 6: Capital Invested ($M) by industry, data set $250-$500M in 2019. Source: 

Wehmeier, 2019. 

 
Finally, in the less than $250M range (see figure 7), the music industry has seen the greatest 
decrease peaking in 2016 around $1M, then dropping to less than $250M in 2019. The kids 
industry has remained under $250M besides its peak in 2018 but witnessed another drop in 
2019 near $25M, similar to the dating industry, which has stayed around a $25M level for the 
past five years. The hosting industry has grown steadily, peaking in 2018 and decreasing a bit 
in 2019 near $250M.  
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Figure 7: Capital Invested ($M) by industry, data set <$250M in 2019. Source: Wehmeier, 

2019. 

 
These data visualizations showcase that the largest growing industries are security, energy, 
food, jobs recruitment, health, fintech, travel, enterprise software, real estate, marketing, 
and robotics. Decreasing growth is facing industries such as gaming, transportation, media, 
education, sports, telecom, internet of things, home living, semi-conductors, fashion, and 
music. These results and the main findings from this analysis will be interpreted and discussed 
in the following chapter. 
 
To analyze these cumulative changes by industry, figure 8 (see below) showcases the 
percentage change in industry year-on-year comparing 2018 and 2019.  

This data visualization (see figure 8) showcases that the largest growing industries are 
security, energy, food, jobs recruitment, health, fintech, travel, enterprise software, real 
estate, marketing, and robotics. Decreasing growth is facing industries such as gaming, 
transportation, media, education, sports, telecom, internet of things, home living, semi-
conductors, fashion, and music. These results and the main findings from this analysis will be 
interpreted and discussed in the following chapter.  

As demonstrated by what has been explored in the literature thus far Atomico, Dealroom.co, 
the European Invest Fund (EIF), the European Business Angels Network (EBAN), and Invest 
Europe are the most credible sources of data for the European venture capital landscape and 
its effect on ventures. However, both venture capital and new ventures are impacted by the 
Fourth Industrial Revolution, propelled by digitalization and globalization, of which 
digitalization will be explored in the following section. 
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Figure 8: Percent change by industry vertical of capital invested, 2018 vs 2019. Source: 

Wehmeier, 2019. 

3.4 Digitalization 

Digitalization has become a hot topic in both media and academia, and Gobble (2018) defines 
it as “the use of digital technology, and probably digitized information, to create and harvest 
value in new ways.” Unlike Digitization, which is the process of converting analog information 
to digital, digitalization drives new business models and disrupts fundamental business 
strategies (Gobble, 2018). Isaksson and Wennberg (2016, p.2) add to this by stating that 
digitalization is “…the use of digital technologies to change a business model and provide new 
revenue and value-producing opportunities.” It allows information to be shared quicker than 
ever before in human history, further facilitating knowledge and innovative development.  
 
McKinsey, a world renowned consulting group, estimates that 50% of jobs will be replaced by 
technology within the next 20 years due to automation (Manyika et al., 2017). This changes 
what the future of work looks like, since technological and industrial change are both creating 
and destroying industries as well as generating and eliminating jobs. For example, automation 
(such as through robotics) and artificial intelligence (known as AI) are improving the 
productivity of society, yet it will cause many to have to switch careers or train for new skills 
to adapt (Manyika et al., 2017). The jobs that are most likely to be impacted by technological 
change are those that are physical and in predictable environments, such as preparing fast 
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food or being a cashier. However, one must note that employment does not necessarily 
change in these sectors, rather tasks may change as most will be impacted by their work being 
automatized in various degrees. Within new technologies, McKinsey estimates that 20-50 
million new jobs could be created globally to work in developing and deploying new 
technologies. Venture capital investments follow the trends of digitalization. Automating and 
improving the productivity of industries is ultimately good for business and generally make 
suitable investments. With workforces shifting, it also creates an opportunity for new 
ventures to generate jobs and fill the void that is being eliminated. These new ventures are 
working on developing and deploying the new technologies that will do so. Opportunities with 
the potential to scale and create jobs on a larger scale will also make better investments and 
hopefully will become booming industries and companies.  
 
What became apparent in the Atomico reports (Wehmeier, 2017; 2018; 2019)(see figure 9) is 
that venture capitalists appear to more frequently use the term deep tech to describe digital 
technologies such as artificial intelligence, big data, the internet of things, robotics, hardware, 
quantum, and more. In this paper, artificial intelligence and the internet of things have been 
classified as digital technologies. How is deep tech defined? This question was recently 
explored by Tech Crunch (Lunden, 2020) through interviewing a well-known venture 
capitalist, and was defined as “…the generic term for technologies not focused on end-user 
services that include artificial intelligence, robotics, blockchain, advanced material science, 
photonics and electronics, biotech and quantum computing — has been an identified 
category for investment as well as the tech industry itself.” To simplify, it is the technology 
that lies behind end-user facing services and products. It is the next wave of digital disruption 
fueling the firepower behind existing digital disruptors.  
 

 
Figure 9: Capital invested ($M) by deep tech sub-category. Source: Wehmeier, 2019. 

 
As investment in deep tech startups also increases significantly, these startups are using 
converging technologies to craft real value in large, global, and complex industries that VCs 
perceive and want a share in profits. 
 
Kraus et al. also touch on the topic of Schumpeterian destruction, stating that it relates to 
digitalization due to whole industries and business models and the subsequent emergence of 
entirely new business models being based on revolutionary innovation (Kraus, Roig-Tierno 
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and Bouncken, 2019). Reis et al. (2020) note that digitalization “…is the most significant on-
going transformation of contemporary society…” in their research, which recently dug deep 
into the literature on the topic and provided cutting edge results. They discovered that 
developments achieved in the service industry are being made in combination with new 
technologies and digital services. However, companies are also exploring how to find 
competitive advantages through applying digitalization to their existing industrial processes 
(Reis et al., 2020). Therefore, digitalization is killing the old, renewing that which can survive, 
and birthing the new. So how does venture capital fuel this process? The next section will 
explore existing literature related to this question more in detail.  

3.5 Venture Capital and Innovation Spurred by Digitalization 

To begin, Lahr and Mina (2016) discuss the ability of venture capitalists to generate value 
beyond financial means and how this affects patenting and, thus innovation. With venture 
capitalists taking more active operational and strategic roles within their portfolio companies, 
the researchers wanted to discover if this spurs more technology innovation since Engel and 
Keilbach (2007) discovered that VC-backed companies apply for ten times more patents than 
non-VC-backed companies. However, Lahr and Mina (2016) found this connection to be weak 
at best. They suggest that VCs help portfolio companies by rationalizing their technology 
searches and moving the focus on opportunities with the highest commercial potential.  Lahr 
and Mina (2016, p.316) concluded that “venture capitalists do not contribute to a firm’s 
growth by augmenting its inventive potential: the firm in which they invest is already good at 
generating new knowledge, which is why they have selected it (based on patent signals).”  
Therefore, VCs affect portfolio firm growth by helping them to re-orient themselves towards 
the exploitation of existing technological knowledge.  
 
Grilli et al. (2018) understand venture capital theory to revolve around venture capital being 
an institution. They believe that despite the trends of globalization and digitalization which 
allow access to remote markets, VC remains to be a local and geographically-bounded market. 
Because of this, VC is a market-based institution and is likely to be influenced by its 
surrounding institutional framework. Formal and informal characteristics are already proven 
to impact entrepreneurship and innovation activities, thus they are also critical when 
researching venture capital.  
 
Most recently, in 2019, Pradhan et al. explored the short-term and long-term dynamics of 
venture capital and economic growth in a digital economy within 25 European countries 
(Pradhan et al., 2019). Their method entailed examining the direction of Granger causality 
between the variables of venture capital investment, ICT infrastructure, and economic growth 
which they found to be cointegrated. For the first time, their research demonstrated that 
both economic growth and ICT infrastructure impact venture capital investments at all stages 
in the long-run, and possibly also the short-run. VC investments were also demonstrated to 
have an impact on internet usage, which also goes on to further impact economic growth with 
VC in the long-run as well – cycling back and revealing strong inter-linkages. This is a significant 
finding as it confirms the relationship between digitalization and venture capital, proving the 
importance of this research by providing an overview of the fields of both digitalization and 
venture capital research and the process of them intertwining.  
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To conclude, the research examined throughout section three will continue to be discussed 
from a more critical perspective while being put into a greater context of how they all of the 
research interlinks to answer the research question during the discussion section following 
the analysis of the five industries in focus.  
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4. Analysis of the Five Significant Industries 

In order to provide a holistic landscape and overview of the relationships between venture 
capital and technological trends, the top five performing VC-backed industries that were 
identified earlier are analyzed hereafter. The focus will be on the relationship between 
digitalization enabled technologies and the development opportunities of ventures in the 
specific industry. The purpose is to identify industry-specific and generic effects of 
digitalization and especially deep tech for the development of fast-growing and particularly 
successful ventures backed by VC.  

4.1 Enterprise Software 

Digitalization is implemented by software in all kinds of companies. Thus, software is the 
actual driver of digitalization propelled by deep tech. Digitalization has become so 
overwhelming that it is called the fourth industrial revolution after the steam turbine, the 
assembly line, and the microelectronic computer. Not only processes but also business 
models are fundamentally changed. Gartner (2015) illustrates this very clearly with his 
definition for digitalization: "Digitalization is the use of digital technologies to change a 
business model and provide new revenue and value-producing opportunities; it is the process 
of moving to a digital business.". That software is the enabler of digitalization is self-
explanatory. Enterprise software (ES), in particular, enables companies to digitally capture, 
analyze, evaluate, and control their processes and value creation. Well-known sub-categories 
of ES are accounting and finance, enterprise resource planning (ERP), supply chain 
management (SCM), customer relationship management (CRM), manufacturing, human 
resource management, project management, and business intelligence (BI). These types of 
software connect and bundle business information in systems and are becoming increasingly 
far-reaching.  
 
Today, in the age of "SMAC technologies" (SMAC = social, mobile, analytics, and cloud 
computing), almost every aspect of life and work is digitalized (Legner et al., 2017). Cloud 
services, in particular, make high-performance infrastructure not only accessible but also 
affordable and cost-efficiently scalable (Siegele, 2014; Legner et al., 2017). These 
circumstances enable young companies, in particular, to build up a business with much lower 
initial investment. Alongside this, there is a strong trend towards users now playing a 
dominant role in the success of products because expectations of usability have risen 
massively (Legner et al., 2017). This phenomenon offers further opportunities for startups to 
gain market share through better usability instead of new features. However, enterprise 
software still enables progress in digitalization today through progressive integration and 
automation, utilizing socio-technical transformation (Legner et al., 2017). CRM systems that 
can cluster their customers into hundreds of categories are already omnipresent. However, 
big data, internet of things, cloud computing, and social media are increasingly evolving in the 
market. These topics increasingly dominate product and service portfolios, as well as business 
models by creating new connections and collaborations between machines, people, things, 
and automation models (Legner et al., 2017) such as CoBots (Collaborating Robots).  
 
In the area of ES, there was always a distinction between the platform and the application 
providers; this dependency already existed with the first operating systems and the software 
that ran on them (Siegele, 2014). This dependency inevitably results in further dependency, 
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so that platforms compete with each other over the possible applications that run on them. 
At the same time, the applications also compete with each other. Ceccagnoli et al. (2012) 
investigated this phenomenon for independent software vendors and how these applications 
perform depending on whether they use platform ecosystems. The result of his research 
supported the benefits of using an ecosystem by increasing sales and the likelihood of an IPO. 
Choosing an ecosystem is a core element and pivot of a company's business model. Teece and 
Linden (2017) have explored this perspective from the strategy of companies operating in an 
age of dynamic competition in a globalized world. He concludes that competition has changed 
fundamentally and that sustainable business models are becoming increasingly challenging 
to create. Digitalization is accelerating markets so much that companies need to exploit 
existing business models while exploring new digital business models with ambidexterity's 
approach (Raisch et al., 2009). These findings from Teece and Linden (2017) underscore the 
importance of Digitalization for companies in today's markets. From this, it can be concluded 
that ES is a crucial factor for cross-industry digitalization. Neubert (2018) further underlines 
this by investigating how lean startups react to internationalization's faster pace. He points 
out that ventures base their decisions on price-performance ratio first, but second is the 
integration into the already used ecosystem. This phenomenon is not surprising, however, 
because startups usually struggle against their cash-burn rate as long as they are not 
profitable. The importance of rapid internationalization is crucial for success in an ever faster-
growing market and, thus, especially digitalization (Neubert, 2018). 
 
In summary, the logical conclusion can be confirmed that ES is a primary driver for 
digitalization and thus deep tech. Thus, new software needs are creating new niches for fast-
growing ventures. However, the success of ventures is strongly linked to their 
internationalization, their integration into platform ecosystems, and their ability to be 
integrated into IT structures and especially business models.  
 
From an investor's perspective, Enterprise Software opens up significant market 
opportunities in areas that address global issues such as efficient energy, sustainable 
consumption, as well as health and social care (Wehmeier, 2019). This vast leverage makes 
investments in such start-ups particularly interesting. The big winners from ever better ES are 
digital health, clean energy, and growth, mobility, and transportation (Wehmeier, 2019). In 
addition, investments in ES ventures can provide a strategic advantage for other portfolios 
that can take advantage of their services. Furthermore, investments in this type of company 
not only have social benefits but also potentially very high commercial returns for both VCs 
and their limited partners (Wehmeier, 2019). The particularly high potential for investments 
in ES has naturally grown in conjunction with low-cost and scalable business models (Legner 
et al., 2017; Neubert, 2018). These have not been as capital intensive as they were ten years 
ago due to cloud-solutions and reasonably scalable infrastructure and computing power. 

4.2 Fintech 

To understand the relationship between digitalization and FinTech, it is first necessary to 
clarify how Fintech is defined. Fintech has its origins in the research fields of Finance, 
Information Technology (IT) and Information Systems (IS), Technology and Innovation, Start-
Ups and Entrepreneurship, and derives in this context as financial innovation (Zavolokina, 
Dolata and Schwabe, 2016; Puschmann, 2017). FinTech is also described as innovation made 
possible by digitalization. In this context, financial services can be offered by young companies 
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through digitalization, which is forgotten or underestimated by the banking and insurance 
industry. Therefore there are undersupplied products and services (Brandl and Hornuf, 2017).  
 
Fintech can be divided into categories according to innovation outlined by Frame and White 
(2014): 1. products and services, 2. organizations, 3. processes. Puschmann (2017) and 
Haddad and Hornuf (2019) extended the categories by adding: 4. systems and 5. business 
models.  A different approach to categorize is Gomber and Koch’s (2017) building on business 
functions along with technology and technology concepts, creating the Digital Finance Cube 
(see figure 10). Furthermore, a distinction is chosen between FinTech companies and 
traditional service providers. In the Digital Finance Cube, the business functions are divided 
into Digital Financing, Investments, Money, Payments, Insurances, and Financial Advice (see 
figure 10). For technologies and technology concepts, a distinction was made between 
blockchains, social networks, NFC (Near Field Communication), P2P (Peer to Peer) technology, 
big data analytics, and further enablers. The description and differentiation of the Digital 
Finance Cube illustrates very well the business areas in the financial industry in which 
technologies FinTech utilizes. Zavolokina, Dolata, and Schwabe (2016) further underline this 
by stating that new information system technologies enable digital innovation in finance. 
They also list drivers for FinTech such as agency issues and information asymmetries, conflicts 
of interest of involved parties, transaction and marketing costs, i.e., cost-saving potentials. In 
addition to technologies, they also cite macro-economic events as drivers for FinTech. In 
particular, negative economic events have a strong influence on the development of the 
FinTech market. These include unstable situations and the loss of trust in financial institutions, 
which were triggered, for example, by the financial crisis in 2007/2008. 

 

 
Figure 10: The Digital Finance Cube. Source: Gomber and Koch, 2017. 

Furthermore, this can also be fueled by the fact that many investment bankers have lost their 
jobs due to the financial crisis (Haddad and Hornuf, 2019) and thus a large number of highly 
skilled employees are looking for new jobs in the financial sector or taking action as 
entrepreneurs themselves utilizing their knowledge. 
 
To illustrate the connection between FinTech and Digitalization, we would like to discuss the 
business model of peer-to-peer platforms and the technology blockchain. This is since 
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extensive new application possibilities are emerging here across business areas. Also, FinTech 
startups can establish an optimal customer relationship through digitalization and reach their 
potential target customers in the best possible way (Larsson, 2018). Both Haddad and Hornuf 
(2019), Puschmann (2017) and Gomber et al. (2017) identify these innovations as dominant 
examples of success and point out that peer-to-peer platforms and blockchain technology 
could make large parts of traditional retail banking obsolete. Lipton, Shrier, and Pentland 
(2016) in particular, show how banks need to digitalize to remain competitive from the 
perspective of investors, customers, and banks. It is clear that regulations well protect the 
banking industry, but that it also faces significant problems in becoming innovative 
(Zavolokina, Dolata and Schwabe, 2016). At the same time, this raises the question of whether 
there will be banking at all, which is not digital, or whether digital networks such as social or 
peer-to-peer platforms will replace banks. Gomber et al. (2017) show in this context how 
peer-to-peer lending, insurance, and payments are replacing many financial services.  
 
Furthermore, Satoshi Nakamoto's (2008) work on Blockchain and Bitcoin is groundbreaking. 
Therefore, it will be explained briefly showing how this technology has the potential to disrupt 
an industry. The idea of a Blockchain is a peer-to-peer system that no longer requires a third 
party as a trust-provider such as a bank. Nakamoto (2008) defines the electronic coin as a 
chain of digital signatures. The hash procedure with blocks of hashes and nodes illustrates 
how transactions can be applied using Bitcoin as an example. The network system thus makes 
the trust service provider superfluous by publishing all transactions. By using the two-key 
principle of a public and private key, each transaction can be made anonymous at the same 
time. Thus, Nakamoto (2008) has demonstrated with the example of Bitcoin how a Blockchain 
can map transactions completely decentralized with minimal transaction costs. Puschmann 
(2017) and, Brandl and Hornuf (2017) show further application possibilities of blockchain as a 
new financial infrastructure that could substitute self-sufficiency in large parts of the banking 
system. The possibilities concern any kind of contract or transaction. Since our current 
financial system is almost exclusively based on transactions and contracts, Blockchain can be 
applied e.g. through smart contracting. This would fundamentally change the global financial 
system and can be compared to the change from mail to e-mail (Brandl and Hornuf, 2017).  
 
Thus, a clear conclusion can be drawn that FinTech is being spurred on by deep tech. However, 
other factors, such as macro-economic events and dwindling confidence in traditional banks 
due to the financial crisis are also driving the Fintech sector. Stricter regulations in the banking 
sector make it almost impossible for Fintech to offer products in certain areas of business, but 
Fintech stands out for its ability to find examples and offer innovative solutions. Nevertheless, 
Fintech's constantly decreasing switching costs mean that Fintech's products reach more and 
more customers. It should also be mentioned that FinTech’s are usually only successful if they 
are located in a hub or financial metropolis such as New York, London, Tokyo, Hong Kong, 
Frankfurt, Singapore, etc. In the final analysis, the question is of course whether digitalization 
will produce complementary or substitute products for the financial sector. 
 
From the investor's perspective, FinTech offers a massive potential in such a mature industry 
through many new technological innovations. The dimensions of the digital finance cube (see 
figure 10) illustrate very well how diverse the business areas are and, thus, also the untapped 
potential. The current execution of blockchain clearly shows how extensive the possibilities 
are only with this technology and that a disruptive process is progressing here. Due to 
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continually decreasing transaction costs, new possibilities open up for B2C as well as for the 
B2B market for SMEs. In this context, Europe as a location is also particularly attractive due 
to its highly qualified personnel in the finance and computer science sectors. 

4.3 Health 

Health is an area which is being dramatically changed by digitalization, changing healthcare 
as we know it which is leading to rapidly improved efficiencies and care to give patients the 
best treatment as quickly as possible. Health is important and critical for every society, 
country, and person. Ironically, as product lifecycles have shortened, the lives of human 
beings have been prolonged thanks to research, innovations in medication and treatment, 
and cutting edge technologies. With each prolonged life, costs increase for society due to 
prolonged healthcare use and possibly also increasingly complex health conditions. In 
addition to this, due to increasing populations there is an even greater demand for quality 
healthcare for more people. As Isaksson and Wennberg (2016, p.10-11) state, “…there is 
significant value about to be created by those who manage to provide scalable and efficient 
solutions.” A scalable and efficient solution will be a digital solution, which will also require 
masses of data and an advanced digital platforms to run on.  
 
Trends within digital healthcare lay upon three pillars: information technology, healthcare 
modernization, and service innovation (Accenture, 2018). Between 2016-2018, there was an 
increase from 30 to 80% of Americans who adopted digital health between that time frame 
(Accenture, 2018). There is a proven increased awareness of new technologies among 
consumers involving artificial intelligence, virtual care, and even robotics. Between 2014-
2018, mobile health adoption tripled in use and the use of wearables quadrupled (Accenture, 
2018). Furthermore, society is seeing new types of collaborations between new entrants, 
traditional players, and government within the healthcare sphere which has led to new 
opportunities.  
 
Research and clinical trials are being entirely disrupted by both new and old players utilizing 
digital health data. Patients can now easily access and generate their own data outside of 
hospitals, and value-based care is putting more power into the hands of the patient (Krishnan, 
2015). Thanks to precision medicine, such as gene sequencing and tracking devices, 
individuals can now be given a much more personalized level of care (Krishnan, 2015). 
Furthermore, there is a lack of interoperability in healthcare, meaning that the ability of data 
to move freely across health systems is inhibited. New standards will hopefully address this 
and allow analysis to be conducted across a broader spectrum of data types. Yet with this 
plethora of data, more players are getting involved due to this type of data being relevant for 
everyone – such as insurance, tech, and pharmaceuticals, which is further fueling a desire for 
collaborations (Krishnan, 2015). Therefore, data privacy becomes an important debate since 
this information is still very personal. Electronic medical records (EMRs) have decreased the 
number of patient safety events, such as medication errors, and increased coordinated care 
(Krishnan, 2015). Yet problems still plague this praised digitalized solution such as data moats, 
lack of incentives for interoperability, less face-time with patients, as well as long and 
expensive rollouts. Here it becomes clear that despite a large amount of investment already 
going into the space, there is room for more capital to fund solutions further addressing these 
issues among others within the healthcare space.  
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The self-diagnostic test market is a big opportunity that many new startups have jumped on, 
including conducting eye exams at-home and sending out home kits to test hormones 
(Krishnan, 2015). Drug adherence is another big problem, especially when it involves chronic 
diseases like blood pressure and diabetes. Some startups are tackling this problem by creating 
apps that send reminders and trigger interventions in the case of non-adherence to keep 
patients healthy. These digital solutions are proven to help, showcased by the study that using 
mobile reminders increases adherence by more than 10% (Krishnan, 2015). New solutions 
arising through health data 2.0 will make sense of the masses of data generated for those 
who use EMRs and so that it can be understood across platforms/divisions/etc. Real-time data 
and predictive analytics can help identify at-risk patients before they reach the hospital so 
interventions can be made or preventions taken, which saves everyone money and hopefully 
improves the patient’s health longevity. Furthermore, clinical trials are extremely costly, 
antiquated, lengthy, and have a low success rate. They rely on a brick-and-mortar style 
monitoring system and recruit patients through hospitals partners. Patient retention and 
adherence is a large issue without monitoring systems, causing extremely long timelines and 
high costs that could be reduced significantly. Companies that use data to speed up the 
recruitment process, cut costs without sacrificing quality, and focus on the patient are 
revolutionizing the clinical trial space and bringing medicine to the market and the people 
who need it sooner.  
 
The role of tech giants is important, as they produce essential technology for healthcare. For 
example, IBM’s supercomputer Watson has many use cases within healthcare. It can analyze 
millions of medical journals, health records, and other data sources to produce useful 
information for doctors, healthcare leaders, and the government to act with. Looking forward, 
according to Krishnan (2015) more people will get their genes sequenced in the near future 
and this will dramatically change healthcare. It will help researchers to understand the 
propensity to develop certain conditions and take precautions, help families understand the 
risk of hereditary disease transfer, and most innovatively – the rise of pharmacogenomics will 
be seen as dosage, efficacy, and side effects of medication will be individualized to each 
patient (Krishnan, 2015) . It is still early on, yet opportunity lies within this new digitally 
enabled field. The future of healthcare is going to look very different, yet still accomplish the 
overarching purpose at a fraction of the cost and time. We can see an investment focus shift 
towards the early stage, and health is no exception.  
 
From 2018-2019, there was a rapid increase in investment into well-being and care-giving 
innovators as well as innovators within health working with artificial intelligence, machine 
learning, and the internet of things to enable solutions (Micca, Shukla and Cruse, 2020). 
Healthcare corporations have created corporate VC spin-offs to stay on top of the ubiquitous 
change coming in order to invest in health tech innovators, which they are doing differently 
from traditional VCs who can be more focused on return on investment. According to Micca 
et al. from Deloitte (2020), a top consulting and auditing group, investors are focused on the 
core issues facing healthcare such as enhancing care quality, reducing costs, and improving 
access to care. Data and platforms will be the foundational infrastructure for the health 
system of the future, upon which everything will be driven from such as decision-making and 
understanding a patient’s health. Additionally, by providing both virtual and physical care – 
more patients can be met with and focused on. Micca et al. (2020) quote a health tech 
investment expert who stated that “technology is an enabler of existing workflows and 
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process that haven’t been able to scale historically.” Health is a prime example of this and the 
effects digitalization has had to propel the sector. They also found that new entrants are 
disrupting health care, not health care organizations (Micca, Shukla and Cruse, 2020). 
However, this sector is unique since working together will be required from all parties in order 
to create a system that works best for patients, and ultimately, society.  

4.4 Energy 

The secret to a well-functioning world is sustainable and secure energy, and as populations 
continue to grow alongside energy use, sustainable and secure energy becomes increasingly 
important for governments to work together with the energy industry, financial institutions, 
and technological innovators in order to obtain and generate. Countries such as Sweden are 
aiming to be 100% powered by renewable energies, meaning power generated from water, 
wind, the sun, or any other naturally replenishing process. By 2012, the country had reached 
its 2020 goal of being 50% renewable, which is interesting considering that the country has 
high energy consumption yet low emissions (Swedish Energy Agency, 2020). By comparison, 
in 2014 the United States released almost four times (16.5 versus 4.5 metric tons per capita) 
as much carbon dioxide per year into the atmosphere, and the European Union released 6.4 
metric tons per capita. Sweden’s low emission rate is due to 80% of electricity coming from 
nuclear and hydroelectric power, a picture that is common across the European Union and is 
also increasingly including energy sources such as wind power and biofuels. 
 
The downsides of non-renewable energy are well known and have been catapulted to the 
forefront of the sustainability movement as a factor contributing to climate change. Increased 
greenhouse gas, such as carbon dioxide (CO2) emissions, lead to high levels of pollution which 
in turn negatively affect our planet, health, and ecosystems by destroying the environment. 
Fossil fuels, including oil, coal, and natural gas, are the most common type of non-renewable 
resources. Currently, they are cheaper than renewable resources – an area for innovation that 
is being tackled and revealing many new spheres of opportunity (such as for investments), 
but they are also depletable and finite. Renewable resources, once competitively priced and 
accessible for all, are an inherently better option in all ways.  
 
Clean energy has had a big push from the United Nations Framework Convention on Climate 
Change’s resulting Paris Agreement, which was signed in 2016 between 189 state parties (as 
of 2020) (United Nations, 2020a). The agreement aims to deal with the mitigation, adaptation, 
and finance of greenhouse gas emissions – thus paving the need for more investments to go 
into the energy sector to deal with the issues aforementioned in order to decrease global 
warming and meet the goal of keeping global temperatures well below 2°C above pre-
industrial levels (United Nations, 2015).  
 
According to the International Energy Agency (Transforming the Energy System, 2019; IEA, 
2020), renewables are experiencing the largest and fastest absolute rate of growth (see figure 
11). Yet the demand for oil, including biofuels, also grew in 2019. Within renewables, solar 
and wind received the most investment from 2010-2018, a big contrast to biomass, liquid 
biofuels, small hydropower, geothermal energy, and marine energy which make up less than 
a fourth of total investments (IRENA, 2020). This is partly due to that solar and wind energy 
are more scalable and accessible compared to other renewable alternatives, making it a 
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better option for geographic regions that do not have water nearby or a platform and logistics 
in place to handle biomass and biofuels. These alternatives require a further amount of 
investment to make them viable and sustainable for regions without bodies of water nearby.  
 

 
Figure 11: Share of total primary energy demand by fuel, 2010-2019. Source: IEA, 2020. 

 
Recent developments within the energy sector have focused on renewable energy by 
addressing its biggest issues: its sources can be unreliable/unpredictable, generating large 
quantities of power can be tough, storing surplus energy is a challenge, and a large amount 
of upfront capital is required to develop the logistics and deployment around renewable 
energy. Over the past decade, the cost of renewables and energy storage has been dropping, 
which has allowed renewables to become more mainstream and widely available (Isaksson 
and Wennberg, 2016).  
 
The International Renewable Energy Agency (IRENA) estimates that in order for the goals of 
the Paris Agreement to be achieved, the share of renewable energy in annual global electricity 
generation needs to increase from 25% in 2020 to 86% by 2050 (Transforming the Energy 
System, 2019). This will require investing $110 trillion by 2050 in the sector compared to $95 
trillion currently planned (Transforming the Energy System, 2019). Innovators such as 
Northvolt, Tesla, General Electric, SaltX, and even Google are paving the way for improved 
energy solutions and in Europe alone already $4B to $8B has been invested into energy over 
the past 5 years as was demonstrated by Wehmeier (2019). Digitalization is impacting the 
energy sector as well by allowing new and old players to better analyze energy data to 
innovate processes, services, and products to create a more sustainable and secure energy 
supply.   
 
Isaksson and Wennberg (2016, p.9) stated that “…energy systems are expected to become an 
increasingly complex mix of small- and large scale producers where distributed systems of 
energy production as well as energy storage become predominant standards. Large groups of 
consumers will be “prosumers”, partly passively through using products where smart energy 
harvesting solutions are an inherent part of the product, but also actively by providing and 
storing renewable energy.” This flips the traditional demand-supply model within the energy 
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sector and digitalization is bringing forward new business models propelled by digitalization 
where consumers contribute and consume for example. 
 
The International Energy Agency created a group with the specific aim of researching 
digitalization and energy to outline its past connections and future potential (Digitalization 
and Energy, 2017). They view the impact of digitalization on energy demand to encompass 
three major areas: transport, buildings, and industry. Digitalization will also have a system-
wide impact by changing energy silos into digitally interconnected systems. They believe that 
digital technologies are bound to make energy systems around the world more connected, 
intelligent, efficient, reliable, and sustainable (Digitalization and Energy, 2017). Even within 
energy, new business models are emerging alongside new markets and security risks. The 
energy industry has always been an early adopter of new technologies, using emerging 
technologies over the past century to help facilitate operation, model explorations, and 
manage production assets. With the large amount of data becoming available and new energy 
architectures being built, the energy sector’s traditional demand and supply boundaries are 
being torn down.  
 
In their report, the International Energy Agency identifies emerging trends between 
digitalization and energy which will be covered (Digitalization and Energy, 2017). First, they 
identified that all energy sectors are feeling the effects of digital technologies such as 
increased overall energy use. The transport sector, which will be explored further in the 
following industry section, is becoming smarter and more connected which is improving both 
safety and efficiency. It is also redefining how we see mobility, due to automation and ride-
sharing becoming more mainstream. However, the long-term effects of this are not known 
and it is possible that energy use could more than double if efficiency improvements are not 
enough to counter increased travel. In buildings, energy use could be cut by about 10% 
through improving efficiency via real-time data (Digitalization and Energy, 2017). Things such 
are smart thermostats and lighting can anticipate use and tailor services to the user’s needs 
– reducing energy usage and waste. Within industry, digital technologies are widely used by 
companies to increase safety and production. Through data analytics, smart sensors, 3D 
printing, machine learning, and connectivity will further increase energy savings.  
 
Secondly, the International Energy Agency (Digitalization and Energy, 2017) identifies that 
energy suppliers will benefit from greater productivity and improved safety. Within the oil 
and gas industry, they could benefit from further decreased production costs between 10-
20% thanks to digital technologies. The coal industry is expected to have the most modest 
impact from digital technologies, due to digital technologies such as tele-remote equipment 
already being widely used. The power sector is estimated to save up to 5% of total annual 
power generation costs due to digital technologies that reduce operation and maintenance 
costs, which improve efficiency and resource lifetime as well as reducing power outages 
(Digitalization and Energy, 2017).  
 
Third, digitally enabled interconnected energy systems will transform electricity markets by 
increasing flexibility and integration (Digitalization and Energy, 2017). The electricity sector is 
leading the way with digitalization through four opportunities: smart demand response, 
integrated variable renewables, smart charging technologies, and distributed energy sources 
which are all interrelated and enable each other further.  
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Fourth, it is important to highlight that the digital technologies that enable all of these 
opportunities also require energy. The International Energy Agency (Digitalization and 
Energy, 2017, p.18) stated: “As billions of new devices become connected over the coming 
years, they will draw electricity at the plug while driving growth in demand for – and energy 
use by – data centres and network services… Data centres worldwide consumed around 194 
terawatt hours (TWh) of electricity in 2014, or about 1% of total demand. Although data 
centre workload is forecast to triple by 2020, related energy demand is expected to grow by 
only 3% thanks to continued efficiency gains.” Therefore, in the long-term there will be a 
battle between increased use of energy and the development of energy efficiency efforts. 
Jobs within the energy sector are also shifting due to digitalization, creating new opportunities 
in some areas while losses in others.  
 
Exploring the negative sides of digitalization’s impact on energy, it also makes energy systems 
more susceptible to cyber-attacks and the proper management of private data becomes 
increasingly important (Digitalization and Energy, 2017). Furthermore, the R&D required to 
develop energy opportunities are extremely capital intensive and require large sums. Once 
an opportunity is developed, there are also high switching costs to switch energy 
systems/platforms over. However, this is inevitable to occur in the long-term due to depleting 
non-renewable resources and their negative impact on the environment. 
 
Looking at investments into energy in particular, Wehmeier (2019) identified a significant 
increase in energy investments between 2017-2019. There was a 186% increase between 
2018-2019 alone, indicating that investors are moving more into the energy sector, bringing 
the heavy capital it has needed in order to develop the wide change required to create a 
sustainable energy sector for everyone’s benefit in the long-term (Wehmeier, 2019). This 
recent increase is perhaps motivated by increasing governmental and international pressure 
stemming from the United Nations to address climate change related issues. Investors who 
have the level of capital needed to invest into energy opportunities will reap massive returns 
in the long-term. Therefore, depending on when a VC is expected to give returns to its 
investors could have impacted this in the past, however there is a noticeable shift towards 
impact investing in the past three years that is starting to be reflected by the investment data 
such as the Wehmeier reports (2017, 2018, 2019) and a focus on longer-term returns can be 
seen, such as the case with energy investments.  

4.5 Transportation 

Transportation has always been a critical point for the advancing globalization. Analyzing 
transportation, it should be distinguished between the transportation of goods or personal 
transportation. Freight traffic is primarily carried by shipping or aviation. The goods are 
subsequently loaded onto trucks or freight trains. However, freight transport is not to be 
considered as a focus here. In the following, passenger transport will be examined because it 
creates significant opportunities for ventures and has remarkable high value as a collective 
good (Isaksson and Wennberg, 2016). On average, 50% of European cities are used by roads 
and parking spaces (Ellen MacArthur and McKinsey, 2015). Adding the fact that a car is only 
utilized 8% of the time clearly demonstrates how vital innovation for urban personal 
transportation is (Schulze, 2016). Furthermore, greenhouse gas emissions of personal 
transportation are among the highest environmental pollution next to the energy sector. 
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Climate change is especially concerned about transportation and mainly the operating 
resources consumed. The influences of and opportunities offered by digitalization in the 
energy sector have already been discussed separately. 
 
In passenger transport, however, there is another major factor besides climate change, 
namely local air pollution in urbanized areas. Smog and the diseases it causes, such as asthma 
and lung cancer, are already above the average present in some cities today. The Covid-19 
pandemic today shows how exceptionally densely populated cities like Beijing, New Delhi, or 
Los Angeles are breathing a sigh of relief due to lock-downs because NO2 and SO2 pollution 
has been reduced to a fraction. This respite is shown by a decrease of smog by up to 40% 
(Bruyninckx, 2020; Watts and Kommenda, 2020).  
 
Progressive global urbanization puts this topic in the center of today’s innovation and 
research. Today, 54% of the world’s population already lives in urbanized areas, and growth 
is expected to reach 66% by 2050, or 22% growth (Li et al., 2016). The United Nations even 
assumes that European cities will live in urban agglomerations, with over 80% of their 
population dwelling in them (United Nations, 2014). This forecast clearly shows the 
importance of passenger transport in urbanized areas. For this reason, the study of the 
opportunities for ventures through digitalization will focus on transportation in urban areas.  
 
Piccinini et al. (2016) have identified the digitalization of urban mobility as an under-
researched area in this context. Specifically, they find the area of urban personal mobility and 
opportunities through digitalization inadequately investigated. Barreto et al. (2018) and Jenni 
et al. (2017) complement this insight by elaborating on how new business models and 
servitization can be used to develop much more effective business models. According to their 
findings, these business models can solve various problems, such as cost savings, increased 
efficiency, more efficient services, relief stressed infrastructure (Jenni et al., 2017; Jittrapirom 
et al., 2017; Barreto, Amaral and Baltazar, 2018). In the long run, each of these measures has 
the goal of making cities more decarbonized, efficient, and comfortable. It is clear that service 
provision and the use of mobile computing power and GPS data through digitalization opens 
up a variety of new possibilities. This concept is usually referred to as Mobility as a Service 
(MaaS) (Piccinini et al., 2016; Jenni et al., 2017; Jittrapirom et al., 2017; Barreto, Amaral and 
Baltazar, 2018). MaaS is a crucial step towards integrating diverse technologies into smart 
mobility within smart cities (Gray and Rumpe, 2015). 
 
MaaS was examined by Jittrapirom et al. (2017, p.14) for its components and properties with 
the recognition that the core elements are “...customer’s need-based, service bundling, 
cooperativity and interconnectivity in transport modes and service providers.” MaaS mostly 
addressed the problems of excessive greenhouse gases, congested transport infrastructure 
with too few parking spaces, and, in particular, the trend towards larger cities and the 
resulting new demand and the problem of solving it sustainably (Barreto, Amaral and Baltazar, 
2018). MaaS must simultaneously make transportation universal, inclusive, affordable, 
personalized, environmentally friendly, and flexible to compete with the speed and 
complexity of today’s transport systems (Barreto, Amaral and Baltazar, 2018). In particular, 
this requires at minimum the networking of car sharing, public transportation, and bicycle 
sharing (Piccinini et al., 2016). Furthermore, it is emphasized as a fundamental prerequisite 
for MaaS that user behavior, as well as the transformation of habits, are critical for changing 
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sustainable mobility patterns (Jittrapirom et al., 2017). Similar to the FinTech sector, peer-to-
peer and multi-sided platforms offer particularly high potential for new business models. 
MaaS in itself can be further differentiated into the intelligent infrastructure of mobility, 
solutions for mobility itself, improved mobility experience, and partially virtualized mobility 
(Piccinini et al., 2016). According to Jenni et al. (2017), MaaS incorporation models can be 
divided into a public transport operator, public-private partnership (PPP), the reseller model, 
and the integrator model. Here the reseller and integrator models are commercial, and the 
others are public or contractual. Incorporation models for MaaS can be divided according to 
Jenni et al. (2017) into public transport operators, public-private partnership (PPP), reseller 
model, and the integrator model. The reseller and integrator models are commercial, and the 
others are public or public-private. The reseller model describes the offer of new mobility 
services, primarily through mobile applications (Jenni et al., 2017). The integrator model, on 
the other hand, aims to link all mobility services and integrate them into a comprehensive 
concept. Each model must be responsive to a fast multidimensional system and offer added 
value, but this does not take into account the local regulatory conditions, which make it even 
more challenging to introduce mobility systems across the entire continent (Jenni et al., 
2017). 
 
The opportunities that digitalization offers in the mobility sector cannot be dismissed. Against 
the background of a growing global population and increasing urbanization, there is also 
enormous pressure to solve the increasing problems of congested infrastructure and air 
pollution. The immense amount of mobile computing capacity, coupled with GPS data, offers 
a variety of new possibilities. This linkage enables intelligent traffic such as the Startup Waze 
provides for collaborative route planning using live data provided by users. Such platforms, 
as well as Sharing Economy models, are essential to optimize the effectiveness of unused cars 
and minimize parking spaces in urban areas. Peer-to-peer and multi-sided platforms, in 
particular, are offering the immense potential to become an innovative startup without 
significant investments. 
 
In summary, it can be concluded that digitalization has created extraordinary opportunities 
for urban personal transportation. It is particularly evident that new services, products, and 
infrastructure are emerging in this field of entrepreneurship. This phenomenon is also the 
case in the FinTech sector through peer-to-peer platforms, but here the same problems are 
still solved in new innovative ways. In the field of transportation, overloaded infrastructure, 
climate change, and air pollution are creating an increasing number of new problems that are 
becoming more serious. The trend of young startups in the transportation sector is also 
reasonable since urban areas are facing several severe and increasing problems. Only the vast 
number of problems and the prospect of a worsening motivates many founders to start up in 
this sector. The complexity of urban transportation has been too complicated until now, but 
digitalization with mobile computing power and GPS data opens up completely new 
possibilities. Digitalization offers the opportunity for flexible services through MaaS. Here, the 
emphasis is on solutions gaining market share through flexibility, sustainability, convenience, 
and accessibility. The models after Jenni et al. (2017) alone point to the fact that urban 
transport has four dimensions independent of new technologies, which headlines that there 
are immense opportunities for new innovation and entrepreneurship.  
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However, investment opportunities are always tied to very different regional regulations. An 
agreement with localities and infrastructure providers must be negotiated individually in 
almost every case. But the approaches for battery-powered flight taxis by Lilium and 
Volocopter alone show how groundbreaking innovations in the urban area are and will be. 
Investments in the transportation sector are risky because the first-mover advantages are 
usually decisive here. But self-evident is, of course, that urbanization is continuously 
increasing the number of customers and thus indirectly the problems that need to be solved. 
The transport sector is, therefore, a high-yield sector to invest in, but its complexity presents 
high regulatory barriers.  
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5. Discussion 

5.1 Reflections on the Literature 

The results and the main findings from the previous analysis will be interpreted and discussed 
in this chapter to answer the research question:  
 

How has Deep-Tech influenced the five industries most funded by venture capital in 
Europe? 

 
Over the last five years, trends in venture capital investment in specific industrial sectors in 
Europe have been identified and subsequently examined to see whether this is related to 
digitalization and thus deep tech. First of all, it should be noted that there has been a 
considerable increase in the amount of money raised for VC funds in general and, accordingly, 
an impressive increase in the volume of investment. This is reflected not only in the absolute 
volume of invested capital but also in the number of investments made. In fact, the energy, 
health, fintech, and enterprise software sectors have grown exceptionally well, and they are 
the most heavily financed industries next to transportation. In general, both financing 
volumes and investments have increased more than ever before in the last five years 
(Wehmeier, 2017, 2018, 2019). The service sectors appear to offer more significant 
development opportunities for ventures than the manufacturing industry.  
 
On closer examination, this mechanism fits in with the literature and theory insofar as 
manufacturing has always been a very capital-intensive industry, both in terms of human and 
non-human resources. This industry has changed a lot due to automation, robotics, and AI, 
but perhaps only by relocation. This relocation is taking place in that the need for human 
resources is decreasing, as Manyika et al. (2017) point out when they wrote that technology 
would replace 50% of jobs in the next 20 years due to automation. However, the capital used 
to pay for human resources (i.e., salaries) is now being used to finance robotics and 
automation processes and equipment. Manufacturing is affected by the fact that it is a 
physical and predictable workplace that puts it in the danger zone for this shift. 
Manufacturing is not going anywhere, but the manufacturing industries will look different and 
require fewer people to perform manufacturing processes.  
 
As explored earlier, digitalization was defined, in short, as the use of digital technologies to 
create value in new ways. It can also create new business models, sources of revenue, and 
value-producing opportunities. On the topic of Schumpeterian destruction, the destruction 
and then emergence of traditional industries turning into modern phoenixes is showcased by 
the financial and health sectors in particular, which have had a highly-regulated and already 
established way of performing their services. However, inefficiencies will be weeded out by 
digitalization and this is rapidly occurring now due to recent heavy investments into health 
and fintech. Using digital technologies, especially deep tech, to create value in new ways is 
highly demonstrated by the sectors explored in this paper for example. New technology 
allows one to meet a doctor quickly through a mobile phone. One can now instantly transfer 
money between friends digitally. It is possible to track your logistics in real-time and predict 
stocking issues thanks to software. Innovative energy sources allow one to consume more 
responsibly. And ride-sharing platforms allow users to both contribute services and use them 
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as a consumer. These are all consumer facing examples, yet they are powered by deep tech 
behind the user interface which allows for these use cases. 
 
What became apparent in the Atomico reports (Wehmeier, 2017; 2018; 2019) is that venture 
capitalists appear to more frequently use the term deep tech, which was identified as 
describing the technology that lies behind end-user facing services and products. It is the next 
wave of digital disruption fueling the firepower behind existing digital disruptors, and venture 
capitalists are fueling this wave with high hopes of value creation and thus profit. This 
suggests that digitalization is shifting into a focus on deep tech moving forward, which the 
trends are reflecting. With further advanced technical abilities behind the scenes, end-user 
facing products and services can add further value while balancing the fine line between data 
privacy and enhanced efficiencies. This also motivated the focus on deep tech within this 
paper’s research question, as digitalization has become so broad and it was believed that 
deep tech better captured the recent changes and trends.  
 
The ability of venture capitalists to create value beyond financial means was also explored 
and it was identified as possibly having an effect on patenting and innovation. Since VC-
backed companies apply for ten times more patents than others (Engel and Keilbach, 2007), 
it may be assumed that VC backed companies are more innovative, yet a debate remains 
around whether these companies were already more innovative before being invested in. 
However, by being more innovative they are thus creating more value for society, and 
therefore creating more returns for the investors. To summarize, companies that are already 
promising are put into a system that nurtures them to make them even more promising. In 
addition to this, it was mentioned that research demonstrated that both economic growth 
and ICT infrastructure impact venture capital investments at all stages in the long-run, and 
possibly also the short-run (Pradhan et al., 2019). VC investments also were demonstrated to 
have an impact on internet usage, which also goes on to further impact economic growth with 
VC in the long-run as well – cycling back and revealing strong inter-linkages. This is a significant 
finding as it confirms the relationship between digitalization and venture capital, proving the 
importance of this research by providing an overview of the fields of both digitalization and 
venture capital research and the process of them intertwining. 
 
Furthermore, it is important to state that this research does not discredit the influence deep 
tech has had on industries with less or zero venture capital investment. Digitalization is an 
enabler of all industries, yet it was showcased that deep tech influences the choice of 
industries for venture capital firms to invest in due to a greater potential in growth and return 
on investment being associated with firms that further enable digitalization and deep tech 
opportunities. Venture capital helps to propel deep tech growth and development further. 
The amount of this influence has not been quantified and is not known by the authors, and 
there remains additional space to research this connection and its further inter-linkages. 
 
It is worth noting that there are still many industries that have not been digitalized thoroughly, 
such as education and health care, which until recently remained traditional. Technology is 
developing faster than the government can adapt to. This time lag has an impact on the level 
of investment in various industries, but especially in education and health care. It can be seen 
that the health and education sectors are growing in terms of investment levels, while 



 36 

transportation has started to reduce investment growth, although there is still much potential 
in this sector.  
 
The results of the analysis as a result of this confirm the previous findings of Crisanti, Krantz, 
and Pavlova in their research from Invest Europe (2019) and clearly show how VC firms favor 
scalable business models. This is a remarkable recognition of the industries that offer the 
most robust growth potential for VC investments. Invest Europe’s work has been confirmed 
by this analysis of unconnected data from Atomico and Dealroom.co (Wehmeier, 2017, 2018, 
2019). These business models are usually service-oriented and take advantage of the 
opportunities offered by digitalization and thus deep tech. This means that these business 
models are almost entirely location independent and do not require capital-intensive 
production. This new scalability of business models is clearly enabled by new technologies 
and leads to disruptive changes in already mature markets through new products and 
business models. 

5.2 The Five Industries in Focus 

Looking at the five industries, in particular, it became apparent that enterprise software is the 
biggest enabler of all of the other sectors, and due to this, it is not a surprise that it is the top 
VC-funded industry. The opportunity that lies within enterprise software spans every industry 
to increase efficiency, improve experiences, cut costs, and more. It can be seen as the first 
and most crucial step to digitalizing all other industries since it is an enabler of digitalization 
for other industries, bringing deep tech into them.  
 
In addition to this, the four following industries of fintech, health, energy, and transportation 
were demonstrated to be facing considerable regulatory requirements in their respective 
sectors and therefore a stable and collaborative relationship with government(s) is(are) 
needed to allow these sectors to fully reach their potential. For example, energy requires 
collaboration between multi-national companies and governments in order to secure a long-
term, reliable, and sustainable energy source. Why are these sectors more confined by 
regulations? The simple answer is because they affect all of society and the government is 
there to ensure the best interest of society over return on profit or negative exploitation. 
Everyone needs healthcare, electricity, transportation, and access to banking. If these services 
were priced out of our reach or unavailable, it would be very hard to participate in daily life.  
 
This transitions into another important topic around capital intensity. Why is it that some 
industries require more investment? It does not necessarily signal that there is more potential 
in these sectors as viewed by the venture capitalists, although it is possible. But it also had to 
do with the amount of capital required to develop and scale ventures, which ventures 
themselves must estimate according to their current cash burn rate, what they want to 
achieve, and what new resources they need to accomplish the work. When interpreting 
Wehmeier’s (2019) graphs, it is clear that fintech and enterprise software have received the 
largest amount of total capital, yet we cannot see a breakdown of the average size of rounds 
within each sector. This would be relevant and interesting to clearly see which industries 
require more capital, and therefore resources, to reach their potential. Due to energy and 
health being so vital to society yet running on antiquated systems, it can be predicted that 
they will require much more capital than enterprise software and fintech to enact widescale 
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change in order to run at its best potential. On top of this, their need to run smoothly is much 
more important, since if there were non-functioning energy grids the process to switch would 
be consuming and costly and if healthcare was overrun, then lives could be lost. 
Transportation requires high capital expenditure into machinery and is dependent on both 
enterprise software and energy in order to reach its digitalization-enabled potential. It is 
interesting to note how inter-connected the energy and transportation sectors are as 
demonstrated in the analysis. Ultimately, energy enables transportation to be further 
propelled by digitalization gains in efficiencies and costs as well as within data as propelled 
by enterprise software.  
 
Finally, it was observed that Europe appears to be at the forefront of fintech and healthtech, 
despite strict regulations within the spheres. The authors hypothesize that the European 
Union has consistent overarching regulation or at least similar regulation between member 
countries. Innovative service solutions such as Kry and Revolut (two heavily VC-backed 
startups within healthcare and banking) have had major success scaling across the European 
Union member countries without much friction. This showcases how government 
cooperation can help to facilitate digitalization and new value-creating ventures to speed up 
to bring more value to the people. 

5.3 Sustainability Considerations 

During the analysis, the prevalence of digitalization’s and thus deep tech’s impact on 
sustainability through meeting the UN’s Sustainable Development Goals became apparent 
(United Nations, 2020b). The Enterprise Software industry is tackling almost every goal 
through enabling them to utilize digitalization, however it could be grouped closest with Goal 
#9: Industry, Innovation, and Infrastructure, and the Fintech sector would also be grouped in 
with this goal. The Health sector is tackling Goal #3: Good Health and Well-being. The Energy 
sector is tied to Goal #7: Affordable and Clean Energy but also Goal #12: Responsible 
Consumption and Production. Finally, the Transportation sector is working towards Goal #9: 
Industry, Innovation, and Infrastructure but also Goal #11: Sustainable Cities and 
Communities. 
 
It is interesting to acknowledge how other goals which are just as important, such as Goal #4 
Quality Education or Goal #6: Clean Water and Sanitation, have not received as much VC 
investment despite education and access to clean water being important for all of society as 
well. This could be due to that VC’s biggest players already reside in “developed” countries 
which no longer have a heavy need for solutions within these sectors. Yet massive opportunity 
lies within sectors such as education and sanitation to ensure the entire global population 
lives a decent life. Sources demonstrate that an increasing amount of investments are going 
into countries such as Kenya and India (Adeshokan, 2019; Sheth, Krishnan and Samyukktha, 
2020) as VCs start to form or set up offices in these countries to build up an innovative 
ecosystem and further create value.  
 
An advantage of VCs investing into sustainability-relevant sectors is that they are likely to also 
get involved with building the companies to reach their potential while further funding the 
development of technologies that can better achieve sustainability goals. Due to the business 
knowledge of VCs and their position of providing advice and expertise to ventures, they can 
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also bring promising solutions to the market faster as well as hopefully more ready to scale 
and make a profit.   
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6. Conclusion, Implications, and Future Research 

6.1 Conclusions 

Within the framework of this mixed-methods data analysis and literature overview, the 
question “How has Deep-Tech influenced the five industries most funded by venture capital 
in Europe?” was answered.  
 
To begin with, the existing theory and literature within the topics of venture capital, 
digitalization, and how they are connected were explored. Hereby it was analyzed how VC is 
investing in disruptive innovations, especially in deep-tech. It seems that VCs build their 
decisions on two underlying technological and economic theories, Schumpeter (1934) and 
Christensen and Overdorf (2000). These theories build on the fundamental principles of 
creative destruction, value creation logic, and innovation. To further understand how VC is 
allocating its investments, secondary data was analyzed and interpreted. An underlying logic 
could be identified that VC is focusing its investments on industries with high digitalization 
potential, thus the industries with the biggest deep tech enablement opportunities.  
 
Therefore, the paper at hand analyzed how digitalization and thus deep tech is an enabler to 
disrupt mature industries like finance, transportation, and health using the method of a 
literature review. The influence of deep tech on the individual industries has had very 
different effects. Nevertheless, commonalities can be established between several industries. 
A distinction between growth and total volume also shows a clear difference in how industries 
are already digitalized to varying degrees. In addition, there are, of course, differences in the 
size of the industries and their regulatory systems.  
 
As a result, digitalization (including deep tech) is an immense driver of innovation fueling 
disruptive waves in numerous areas. VC has identified deep tech as an underlying mechanism 
for high growth investment opportunities. However, digitalization is the emerging next 
industrial revolution, and therefore it is no surprise that enterprise software is the primary 
driver that boosts all industries through that revolution. An interesting finding is that 
especially the highly regulated industries of FinTech, Energy, Health, and Transportation are 
heavily funded. What these industries have in common that they satisfy fundamental human 
needs and are therefore of outstanding size.  
 
Digitalization clearly promotes the UN goals for sustainable development (UNSDGs). The 
Transportation, Enterprise Software, and FinTech industries enable Goal 9 – Industry, 
Innovation, and Infrastructure. The health sector is tackling Goal 3: Good Health and well-
being. The energy sector is accomplishing Goal 7: Affordable and clean energy, but also to 
Objective 12: Responsible consumption and production. The transport sector supports Goal 
11: Sustainable Cities and Towns. 
 
Nevertheless, companies nowadays are focusing more on stakeholder than stockholder, 
because an awareness emerged that only a sustainable business is long-lasting. Therefore, 
producing sustainable by re- or up-cycling, steadily increasing efficiency, and also a 
sustainable brand image is the main objective. Digitalization, in this context, incorporates 
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most of the named attributes and is, therefore, the primary strategy of most companies in 
the researched industries. 

6.2 Limitations and Implications 

Limitations and implications of this research include focusing only on the European VC market 
and using secondary rather than primary data, so it is unknown how the data were 
harmonized. Furthermore, it is important to state again that this research does not discredit 
the influence deep tech has had on industries with less or zero venture capital investment. 
Digitalization is an enabler of all industries, yet it was showcased that deep tech influences 
the choice of industries for venture capital firms to invest in due to a greater potential in 
growth and return on investment being associated with firms that further enable 
digitalization and deep tech opportunities. Venture capital helps to propel deep tech growth 
and development further. The amount of this influence has not been quantified and is not 
known by the authors, and there remains additional space to research this connection and its 
further inter-linkages as the extent of the mechanisms and how they function is undiscovered. 
Finally, it is unknown which startups receive governmental support (or similar), and this could 
alter the interpretations as well. 

6.3 Future Research 

This research complements the research stream and body of knowledge within industrial 
management, technology management, finance, and entrepreneurship. It has examined 
disruptive innovation through technologies, which is enabled by digitalization in specific 
industries venture capital is primarily investing in. It also extends the contributions of venture 
capital to value creation. A promising direction for future research would be to quantify the 
amount of influence deep tech has had on industries invested in and not invested in by 
venture capitalists. This would enable researchers to operationalize a more detailed 
assessment of the underlying influences. Furthermore, another under-researched field is how 
governmental support is differing by country and, therefore, how the total entrepreneurship 
activity is differing in funding size and growth rates. 
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