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Sammanfattning 
Målet med denna studie är att undersöka relationen mellan riskkapital och 
snabbväxande företag. Tidigare studier har undersökt relationen på företagsnivå där 
riskkapitalets positiva effekt på innovation, firmatillväxt och ekonomisk tillväxt har 
påvisats. Dock har forskningsfältet saknat ett tillvägagångssätt på en mer aggregerad 
nivå. Med en fixed effects-modell applicerad på paneldata med en beroende variabel 
bestående av antalet snabbväxande företag och en oberoende variabel bestående av 
mängden riskkapital, undersöks relationen på landnivå med ett urval av 20 länder. 
Studien visar inga signifikanta resultat bortsätt från kontrollvariabeln BNP per capita 
som är positiv och signifikant. Slutsatsen i arbetet är att den data som finns tillgänglig 
idag inte är mogen för studier på en aggregerad landnivå då brus i form av andra 
faktorer som påverkar snabbväxande företag i ett land fångas upp. Företagstillväxt mätt 
i tillväxt i antalet anställda i ett företag kan även vara en föråldrad metod. Dagens 
moderna företag präglade av affärsmodeller som inte kväver arbetskraft för att skala 
upp verksamheten på samma sätt som företag traditionellt gjort historiskt. 
 
Nyckelord Riskkapital, Snabbväxande företag, Företagstillväxt, Ekonomisk tillväxt, 
Innovation, Entreprenörskap   
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Abstract 
The aim of this study is to investigate the relation between venture capital and the 
number of high growth firms. Previous research has covered the relation at the firm-
level where the positive effect of venture capital on innovation, firm growth and 
economic growth has been established. However, the research field have been lacking 
a more aggregated approach. With a fixed effects panel regression with the number of 
high growth firms as the dependent variable and the amount of venture capital as the 
key independent variable, this study is conducted at the country-level with a panel of 20 
countries. The study yield no significant results except the positive effect of GDP per 
capita. The conclusion is that the data available today is not ready for this level of 
aggregation as it captures to much noise with regards to other factors affecting firm 
growth in a country. Growth in employment might also be an outdated proxy to measure 
firm growth as today's modern firms are not as dependent on a large number of 
employees to scale as in the past. 
 
 
Key-words Venture capital, VC, High growth firms, HGF, Firm growth, Economic 
growth, Innovation, Entrepreneurship 
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1 Introduction
For a long time entrepreneurship has been a phenomenon of interest for re-
searchers and policy makers around the world. The arguments for the importance
of entrepreneurship for the economy as well as other societal features make
up a long list with support from a lot of researchers and other commentators
worldwide. The phenomenon has been discussed since long where economists
like Schumpeter emphasized the important function of entrepreneurs in a society.
Entrepreneurship is argued to be an important factor for economic development,
growth and an important contributor to employment. The entrepreneurs in this
way successfully realizes ideas with startups with potentially positive impacts on
the aggregate economy. The startups, often in high-tech, are also considered to
be one of the important driving forces for structural change (Engel, 2002).

What determines the probability of success for these firms is partly the prevail-
ing growth supporting factors. One of the factors supporting firm success is the
innovative ability. Talking about structural change, the innovation of firms plays a
crucial part in the commercialization of cutting edge technology that changes and
disrupts industries as well as the creation of completely new industries (Gilson,
2003). The level of innovation, argued to have a strong connection to the success
and growth of firms, are also seen as an underlying determinant for the economy
as a whole. Going back to the macroeconomic growth models, Romer’s model
of endogenous growth suggests technological innovation to be a determinant for
the growth of the economy as a whole where output requires a combination of
new ideas (R&D) and workers putting together the final goods (Romer, 1990).
Furthermore, innovation is a key factor in the economic ecosystem which is based
on entrepreneurial e�orts to build successful firms.

”In toady’s telematic and molecular era, modern economic growth patterns
depend upon the capacity of a country to innovate” - Coccia (2009) p.276

Getting back to the growth supporting factors, young and innovative firms
must make substantial investments in resources before a desirable market position
can be reached. However, as the nature of young firms dictates equity constraints,
financing is an essential part of the puzzle and one of the most critical obstacles
(Berger & Udell, 1998; Engel & Keilbach, 2007; Moore, 1993). As these firms often
lack the su�cient collateral in form of tangible assets to acquire debt financing,
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they are forced to give up equity in exchange for the capital needed to make
the necessary investments in operations. This was the backstory of the funding
gap that prevailed up until the early 20th century and where a new industry
arose to fill it, namely the venture capital industry. The venture capital industry
was one of the cornerstones for the great success of the United States and a
key characteristic that Europe mimicked. As one of the most important growth
supporting factors for young firms, venture capital will also be the primary focus
point in this thesis.

The venture capitalist invest monetary means into a firm with a capital need
in exchange for equity. Previous research provides support for venture capital to
positively impact the success and growth of the firm as well as economic growth.
What is interesting is that the non-monetary contribution from the venture capi-
talist is often more valuable to the firm than the capital injected. The prevailing
consensus in the research field is that venture capital is management-intensive and
the knowledge, networks and experience of venture capital is what makes the most
di�erence for the firms (Davila et al., 2003). As the natural provider of capital
in combination with these non-monetary means, venture capital constitutes an
essential part of the ecosystem for young and innovative startups.

Previous research have investigated the relation between venture capital and
firm success from di�erent angles. Findings suggest that venture capital has a
positive impact on the level of innovation where e.g. patents have been a variable
of interest (Kortum & Lerner, 2001). Innovation has been argued to enhance the
performance and growth of firms and is thus an important growth supporting
factor. Furthermore it can be seen as a mediator for firm growth. Researchers
have also investigated the impact of venture capital on firm growth directly and
emphasize its importance as an internal factor for the firm (Hellman & Puri, 2000).
The common approach to investigate this relation has been at the firm-level,
while the country-level has basically been neglected in this research field. With
this cognizance, I will try to fill this gap and focus my study on the country-level.
Thus, I hope to contribute to the previous literature in the research field.

The aim of this thesis is to investigate the relation between venture capital
and high growth firms. The method of use will be a quantitative approach as
relevant data is available. Furthermore, the data used will reflect the relation
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between the amount of venture capital invested in firms within a country and the
number of high growth firms.

1.1 Sustainability

Looking at the economic system, the question of how to attain sustainable de-
velopment is important. In this regard, it has been argued that technological
innovation plays an important role and connects to sustainable development
(Frone & Constantinescu, 2013). Although the matter of sustainability is of
secondary importance in this paper, it is worth some contemplation. As firms
compete in markets trying to establish their position and achieve competitive
advantages, the role of innovation is of great importance. With innovation as
a tool to compete, markets and industries become more e�cient as the firms
become more competitive. Furthermore, innovation creates niche markets that
creates more jobs and contributes to both technological and structural change
as incremental processes. When innovation is done the right way with e�ciency
gains, better use of scarce resources and so forth, sustainable economic develop-
ment can be achieved (Coccia, 2009).

Sustainable development in a broader sense is commonly referred to the ”triple
bottom line”. This phrase is focused on the balance between environmental, social
and economic sustainability (Holden & Linnerud, 2014). As economic growth
might be equivalent to improved standard of living that greatly exceed what is
considered ecologically sustainable, the debate on sustainable development is of
great importance. In the context of this thesis however, only some connections
can be made. As mentioned above, innovation is of importance for sustainable
economic development. In a more eco-friendly view however, innovations within
e.g. clean-tech may possibly bring substantial positive e�ects on sustainability.
As for venture capital, there is an increasing number of venture capital and private
equity firms who explicitly express sustainable investment strategies with the goal
of minimizing the environmental footprint. Consequently, they will not invest in
firms who do not have any sustainability awareness. Some firms even have the
unmitigated investment focus in the clean-tech sector.
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1.2 Outline of the thesis

The thesis will follow a sequence of six sections including this one, each sub-
stantiating the next. The following sections in mutual order are; Background
literature review, Theoretical model hypothesis, Methodology, Empirical analysis
and Conclusion. Most sections include subsections to clarify and reinforce the
overall structure.
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2 Background & literature review

2.1 The history of the venture capital industry

In order to identify relevant theory for this thesis, it is important to understand
the function of venture capital in a societal and economical context and what
have caused the emergence of a sole venture capital industry.

2.1.1 The emergence of the industry

If there would be perfect markets with fully informed agents, financing would
always be available for economically viable projects. Although, since reality
is dictated by asymmetric information, agency problems and the presence of
transaction costs, the case of an always viable option for financing is not prevalent
(Fluck et al., 1998; Petersen & Rajan, 1995). This suggests that venture capitalists
as financial intermediaries serve a perfect function as an actor to screen and mon-
itor the private equity market to reduce these ine�ciencies (Berger & Udell, 1998).

Although risky investments in ventures have been around for a long time, the
first clear-cut venture capital firm has a more brief history. It came into existence
back in 1946 when firms were having a hard time providing the su�cient collateral
that banks demanded for loans. Hence, they needed to give up equity to acquire
funding, a source of financing that did not have a conventional establishment.
This was when the American Research and Development Corporation (ARD),
had its inception to fulfill this demand and fill the existing funding gap.

As venture capital markets have gone through great development in the United
States during the last decades of the 20th century, with an explosive growth
during the 80s (Bygrave & Timmons, 1992; Gompers, 1998), Europe have been
lagging behind in this regard. Among economists, researchers, policy-makers and
business leaders a consensus have emerged that the great success of the United
States in large part was made possible due to their venture capital industry,
acting as a cornerstone for the progression of their innovative technology firms
(Bottazzi & Rin, 2002). Thus, the attempts to emulate the venture capital market
of the United States by Europe have been a natural act.

The venture capital industry in Europe underwent rapid growth during the
second half of the 90s. Compared to the first half, when annual funds amounted
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to between 3.4 to 5 billion ECU (exchange unit based on a basket of national
exchanges within the EU), this number rose to 7 billion ECU in 1996 and 20
billion in 1997. At the same time the amount invested increased steady, reaching
approximately 9 billion in 1997 - a gap that represented a healthy liquidity sign
indicating Europe’s readiness for new investment opportunities (Manigart &
Sapienza, 2017).

2.1.2 Defining venture capital

In a broad sense, venture capital have by a number of researchers been defined
as the intermediary between entrepreneurs and suppliers of capital (Manigart &
Sapienza, 2017). However, it is important to distinguish between the di�erent
kinds of venture capital, henceforth VC. VC commonly refers to formal VC
firm composed of funds that private investors invest in. These private investors
could on the other hand make direct investments in companies themselves, which
commonly is done by angel investors. Thus, the di�erence lies in that the former
do not take any personal risk, which is the case for the latter.

According to Metrick & Yasuda (2010), there are five main characteristics of
a VC; first, VC is a financial intermediary, meaning that the VC entity invests
capital, originated from investors, in a company that becomes a part of their
company portfolio. Second, a VC only invests in private equity, which is private
companies. This would imply that the acquired shares cannot be traded on a
public stock exchange and the VC would need to find a buyer on their own to
sell them, if existing shareholders agreements would allow it. Third, the VC is an
active investor, meaning the provision of e.g. knowledge and other non-monetary
value-adding activities apart from the capital itself. Fourth, the primary objective
is to maximize the profits of an investment through exit, which can be done
by either find a buyer through a secondary placing or an initial public o�ering
(IPO). Fifth, the investment is directed to fund the organic growth of the firm,
not acquired growth. Thus, the VC activities can be broken down into three
main groups; investing, monitoring and exiting.
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2.2 Venture capital and economic growth

VC is a factor highlighted by numerous researchers, analysts and policy makers
to be an important underlying determinant for economic growth (Bygrave &
Timmons, 1992; Pottelsberghe & Romain, 2003; Samila & Sorenson, 2011). In
addition, several researchers argue that VC is a relatively scarce resource, and that
scarcity can be linked to slow growth, which have been the case for a multitude
of countries around the world in the past decades (Gilson, 2003; Cumming &
Macintosh, 2007).

Bygrave & Timmons (1986) emphasize the lack of empirical evidence regard-
ing the role of VC in fostering technological innovation. When examining the
investment behavior of 464 VC firms they found that VC is crucial for stimulating
innovative firms. Furthermore they argue for the unique design of VC as a form of
financing that di�erentiates in the way of where investments are made, and how it
is done. The results interestingly indicate that the most important part of VC is
the knowledge, know-how, networks and experience the investors themselves hold
rather than the actual capital itself, which is also supported by other researchers,
e.g. Davila et al. (2003). In the stages of these innovative technology firms, the
role of a VC firm is more management-intensive than expected. The entrepreneurs
themselves have been found to seek out the VC firms with the best reputation
and value-added contributions in a non-monetary perspective, and inversely, these
renowned VC firms could pick and choose the most promising firms with the best
innovative capacity.

Bygrave & Timmons (1986) find that 25 percent of the capital from VC firms
in the study originates from only 5 percent of them. Although, they present
results that VC stimulate innovative firms, but the title of their work indicates
something more. Interestingly, the phrase ”economic growth” is not mentioned
despite being included in their title. What the expression means is of course a
matter of definition, but what it intuitively would imply, given the title, is that
venture capital would have an impact on the economy as a whole. It is ques-
tionable whether the implicit inference of that relationship, with the innovative
firm as a mediator, could be vindicated. This matter of implicit supposition is
addressed by researchers later on.

7



Samila & Sorenson (2011) argues that there have been little empiric research
investigating the validity of the widespread claims of VC as a stimulus for eco-
nomic growth. They argue that the conclusion of a positive relationship between
VC, entrepreneurship and economic growth rests on two potentially inaccurate as-
sumptions; VC-funded firms would not come into existence without VC, and that
the employees of these VC funded firms are creating more value for the economy
in these firms than in firms not funded by VC. As there are evidence of a positive
impact of VC at the firm-level (Davila et al., 2003; Engel & Keilbach, 2007; Jain
& Kini, 1995), these results cannot be used to infer its impact on the whole
economy. Samila & Sorenson (2011) argue that the VC firms allocate their funds
to the seemingly best startups that uses the funds as a substitute for the next best
funding alternative. Thus, if this would imply the formation of new firms and
create more jobs in the economy as a whole or not is open for further investigation.

Furthermore, to investigate on a macro level if VC has an impact on the
economic growth, Samila & Sorenson (2011) utilized both cross-sectional and
longitudinal variations of the supply of VC. Measuring VC activity as the number
of firms funded, number of investments and the aggregate amount invested, the
e�ect of VC was estimated on the number of firms established as well as on
aggregate income and employment. The results of the study showed that VC
activity impacts the startup activity positively, and even so, stimulated more
startups than actually funded. The increase in VC activity also implied an
increase in number of jobs and aggregate income. Thus, they contribute to the
perspective of macroeconomic development.

A common denominator for researchers in the research field is the lack of
empirical evidence regarding the impact of VC on economic growth. Pottelsberghe
& Romain (2004) have addressed this issue. With the use of the theoretical model
of Baumol (2002) on entrepreneurial activity as a factor partly explaining the
”unexplained” economic growth, VC is used as a proxy for entrepreneurial activity,
they assume that VC is similar to R&D, and more specifically the ”D”, which by
the OECD definition represents ”the systematic work from existing knowledge
and practical experiences”. This would correspond to innovation, which is the
most prominent part in younger firms and startups. As these firms represents
the basis of entrepreneurial activity and the destination of VC, they argue that
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VC can be considered a determinant for economic growth.

To investigate the assumption of VC as a determinant for economic growth,
Pottelsberghe & Romain (2004) treats VC as an additional source of knowledge
that is inserted to a knowledge production function. With total factor productiv-
ity (TFP) as the dependent variable they are able to estimate the e�ect of VC
on economic growth through the spill over e�ects from VC. That is excluding the
direct e�ect on private return, which would have been included in GDP, and also
reflected in the calculations of the TFP as they are included in the economy’s
stock of capital and pool of labor. The results confirm their assumption that VC
impact the economic growth positively through knowledge stimulating innovation,
the introduction of new products and processes on the market.

As this literature review suggests innovation to be an inherent determinant
for the success of firms as well as economic growth, Romer’s model of endoge-
nous growth is worth some contemplation. This model suggests technological
innovation to contribute to economic growth. The intuition is that new ideas
determine the rate of economic growth (Romer, 1990). Thus, the model focuses
on the distinction between objects and ideas, stipulating that output requires
knowledge and labor. The production function suggests constant returns to scale
in objects alone, but increasing returns in objects and ideas. The labor input is
divided into workers producing output and workers producing ideas, which di�ers
from the Solow model where ideas are not taken into account. Furthermore, ideas
is in this case a�liated with innovation and increases output and thus, economic
growth. The relation between VC and innovation will be dealt with further in
the following section.

Studies within the research field of VC have addressed and hypothesized about
its impact on the economy and its ecosystem for decades with di�erent approaches
and assumptions. As there seem to be a prevailing consensus about VC being an
important underlying determinant for economic growth, the reasoning behind the
relationship have many views. Some researchers argue for the claim and provide
empirical evidence of VC as a stimulus for entrepreneurial activity and therefore
justify its extended impact on the economy as a whole. Other researchers point
out the lack of empirical evidence and argue that the relationship between VC
and economic growth have been too easily accepted, where entrepreneurship is
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the mediator, and provided evidence that tie together the claims of VC as an
important determinant for economic growth.

Nonetheless, there seem to be a consensus about the positive relationship
between VC and economic growth, regardless of arguments about classical the-
oretical frameworks of the entrepreneur being the extended stimulus or by the
inference of the relationship directly. Furthermore, the common denominator
that seems to be the crucial entity when investigating this relationship is the
entrepreneur, that one way or another, through innovation or growth, is the
intermediary that glues the puzzle together.

Figure 1: VC - Entrepreneurship - Economic growth cycle

Figure 1 simply depicts the relationship between VC and economic growth
with the entrepreneur as the intermediary. However, on the basis of my research
question, I will delimit further emphasis to the relationship between VC and the
entrepreneur as the focal point for this study.

2.3 Venture capital and entrepreneurship

Beyond the views that VC is an underlying factor for macroeconomic growth and
employment, mediated through the firms invested in, these firms are playing an
important roll when it comes to commercializing cutting edge technology. The
impact of science and innovations that have formed and changed the path of
existing industries, as well as forged completely new ones like the internet and the
world wide web, indicates that VC markets constitutes an important link between
financing and innovation. The start-ups and early stage firms are granted access
to capital markets customized for the financing of activities of high risk but also
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high reward (Gilson, 2003).

As previously mentioned, VC firms have shown to add value to the firms in
which they invest in addition to the monetary funds they inject into the firms.
Previous research emphasize the managerial participation of the VC firm, often
becoming a board member, providing a valuable network and knowledge to help
in the recruitment process of key personnel as well as build and develop customer
and supplier relations and operations (Megginson & Weiss, 1991; Sahlman, 1990;
Warne, 1988). This added value implies the VC firm to take a position of what
is commonly referred to as an active investor and previously mentioned in the
definition of VC.

Kortum & Lerner (2001) examine the relationship between VC and patented
inventions across twenty industries in the United States over three decades. They
argue that the purported relation between VC and innovation, similar to Samila &
Sorenson (2011) who claim lacking empiric research on its influence on economic
growth, have not been systematically scrutinized. Controlling for R&D, they find
that VC has a positive impact on the number of patents, but also more valuable
patents in comparison to firms not financed by VC. The positive relation is also
supported by Popov & Roosenboom (2012) with evidence of VC to be positively
related to patented inventions in countries where the VC to R&D ratio is high,
averaged around 3.9%. They also find evidence of VC to enhance innovation
relatively better in countries with low barriers to entrepreneurship.

Further studies have been conducted by Samila & Sorenson (2010) regarding
VC and its impact on innovation. They provide evidence that public funding
of academic research has a positive impact on innovation measured in patents.
Furthermore, they show significant results that the aforementioned relationship
becomes more pronounced as VC increases. Thus, an important interaction
between public research funding and private financing in the creation of an inno-
vative ecosystem. This grants knowledge that could be valuable in future research,
e.g. conducting models where human capital with education as a proxy could be
a relevant variable to take into consideration.

Research revolving around innovation as a characteristic firms may or may
not possess, points out its importance when it comes to firm growth. A number
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of studies within the research field suggest that innovative firms, in many cases
mediated through R&D, grow faster than non-innovative firms (Almus & Ner-
linger, 1999; Del Monte & Papagni, 2003; Segarra & Teruel, 2014) as well as the
importance of innovation for firm survival (Cefis & Marsili, 2006). This implies
that innovation is an important intermediary between VC and firm growth.

2.3.1 Venture capital as a stimulus for firm growth

As to what is a�ecting firm growth has been discussed for a long time and is an
important part of management theory. Both internal forces like capabilities, strat-
egy and culture originating from the resource based view (Boeker, 1997; Canals,
2000; Zahra et al., 2000), as well as forces external to the organization such as
market forces and capacities of the environment (Aldrich, 1990), have been argued
to impact firm growth. Furthermore, VC have been pointed out as an important
internal factor within the field of entrepreneurial studies and have been argued
to be able to explain some of the across-startup di�erences (Hellman & Puri, 2000).

Davila et al. (2003) examine the relationship between the presence of VC and
the growth in employment of startups with data gathered for the US, mostly
from Silicon Valley. More specifically, with an angle grounded in signaling theory,
they want to investigate further in what manner the employee growth behaves
around the time a VC investment round is taking place, hypothesizing that the
mere signal, prior to the event, have a positive impact on employee growth. The
results shows that the number of employees increased more prior to the event
and continued to increase more afterwards compared to time periods without
the event. This would suggest their hypothesis revolving around signaling, with
higher growth in employment prior to a VC funding event, in the month of a VC
funding event and in immediate subsequent months compared to months without
the event, to be the prevailing case.

In addition, with growth in number of employees as a proxy for firm growth,
Davila et al. (2003) examined the existence of a link between this measurement
with an alternative measure of firm growth. The results implied a positive and
significant relation to the equity value of the firm, a finding they argue to be
important as it indicates that employee growth might be a good proxy for changes
in the firm value.
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Engel (2002) evaluate the impact of the VC firm’s involvement in newly
founded firms. Similar to the research of Davila et al. (2003), Engel (2002)
utilize employment growth as a proxy for firm growth as this have turned out
to be a more accessible metric within the sample. Furthermore, a comparison
is made between VC-backed firms and non-VC-backed firms. The result shows
significantly higher annual growth rate in the VC-backed firms compared to the
non-VC-backed firms with an average growth rate in employment of 42 per cent
and 14 per cent respectively when the means are compared.

With the rationale emphasized by Berger & Udell (1998), Engel (2002) argue
that VC-backed firms outperform non-VC-backed firms due to pre-investment
screening, monitoring and value added by the VC firm. However, the mere
comparison of the means of the two groups cannot be used to infer any causal
relationship between VC and firm growth. Engel (2002) argue that is it unclear
whether the stronger growth of the VC-backed firms are due to the characteristics
of the VC firm after an investment or the entrepreneur before an investment.
Therefore a regression is conducted with results showing positive and significant
e�ects of 165 per cent higher growth rate in employment for VC-backed firms.

Jain & Kini (1995) investigates and compares the relationship between VC
monitoring and the value adding e�ect on post operations in IPO firms with
non-VC funded IPO firms. With a sample of 136 VC-backed firms matched with
136 non-VC-backed firms, a comparison of operating performance between the two
groups are made as well as cross-sectional regression analysis. The comparison
show the operating performance metrics of the groups the same year as well as
one, two and three years after the IPO event relative to the fiscal year preceding
the event measured in operating return on assets, operating cash flows to total
assets and sales growth. The results show that the VC-backed firms perform
better than the non-VC-backed firms in all measurements and time periods. The
cross-sectional regression analysis is conducted in three models where the depen-
dent variable is represented by the above mentioned measurements of operating
performance where the independent variable of interest, VC participation, is a
dummy variable. The results, after controlling for other potential determinants,
yielded a positive and significant e�ect of VC participation that implies the
positive impact of VC firms on VC-backed firms operating performance.
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Engel & Keilbach (2007) analyze the impact of VC on growth and innova-
tion of young German early stage firms. The results confirm that VC funded
firms have a higher number of patent applications than that of non-funded firms.
They find that the VC-funded firms have patent applications even before getting
funded, which confirms the findings of Bygrave & Timmons (1986); Hellman &
Puri (2000). It implies that VC firms choose the firms with the most promising
innovative capabilities. Furthermore, after the funding round, the number of
patent applications does not di�er between the two sample groups. However,
the growth of the VC-funded firms is significantly higher than that of the non
funded firms. Similar to the studies of Engel (2002) and Jain & Kini (1995), the
employment growth is used as a proxy for firm growth as well as estimates of
both VC-backed and non-VC-backed firms. The coe�cients of the estimates are
significant and shows higher positive values for the VC-backed firm in all the
segments investigated; manufacturing, technology intensive services and other
business related services.

Although the VC firm focus more on the growth of the firm value, as it
determines the return on the investment, and have little interest in growing the
employment in the firms of which they invest in, the studies above clearly indicate,
and by Davila et al. (2003) explicitly proven, employment growth as a proxy for
firm growth to be suitable.
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Table 1: Empirical studies on the impact of venture capital on firm growth
(1995-2007)

Year Authors Objective Scope Dependent
Variable

Explanatory
Variables

Estimation
Technique Findings

1995 Jain & Kini

Analyse the
e�ects of VC
monitoring
and the value
adding e�ect
on post oper-
ations in IPO
firms

136 VC-
backed
and
matched
136
non-VC-
backed
IPOs

Operating
return on
assets, oper-
ating cash
flow to tot.
assets,

Log of IPO
o�er amount,
Fraction
retained by
entrepreneur
post IPO,
VC partici-
pation, � in
discretionary
expendi-
tures, dummy
for median
of entrep.
ownership

OLS

Trade creation / diver-
sion dummies are sig-
nificant but weakening
through time

2002 Engel

Estimating
the e�ect of
venture capital
on employment
growth in
young firms

339
young
firms

Employee
growth as
a proxy for
firm growth

Dummy
on venture
capital and
dummy on
investment of
external firm
(industrial
investor)

OLS

Positive and significant
results of the impact of
the venture capitalist on
firm growth and higher
coe�cient than an indus-
trial investor

2003 Davila et al.,

Examines
association be-
tween precence
of VC and em-
ployee growth
of startups

494 US
startups,
panel
data
(1994-
1999)

Employment
growth as
a proxy for
firm growth

VC, age, size,
industry dum-
mies

OLS

Significant positive ef-
fect of VC prior and
post VC event, signifi-
cant positive relation be-
tween headcount and eq-
uity value

2007 Engel & Keilbach

Estimating
the e�ect of
venture capital
on employment
growth

Young
German
firms

Employment
growth as
a proxy for
firm growth

VC-backed
firms, non-
VC-backed
firms

OLS

positive significant re-
sults of both VC-backed
and non-VC-backed
firms estimates, al-
though substantially
higher coe�cient on
VC-backed firms

3 Theoretical model & hypotheses
On the basis of the assumptions emphasized by previous research that the VC firm
contribute additional value other than the monetary funds injected into the firms,
this study will follow the claims of Amit et al. (1998), Berger & Udell (1998) and
Gompers & Lerner (1999) that the VC-backed firms outperform non-VC-backed
firms due to pre-investment screening, monitoring and value added and thus imply
VC to stimulate firm growth. The reasoning behind the non-financial impact
is that the entrepreneur provides a project in return for financial resources, of
which the VC firm forms expectations about the net cash flow, R, determined
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by the quality of the project, q, their provided service, s, and the e�orts of the
entrepreneur, e. The return, V, for the VC firm is specified as follows (Amit et
al., 1998):

V = –R(e(–, m), q, s) ≠ I ≠ s ≠ M(m | s) (1)

In addition, – is represented by the venture capitalists share of the firm and
net cash flow, m, is the monitoring cost. Due to the provision of services, s, the
firm becomes more transparent to the venture capitalist, thus the monitoring
cost decreases. Hence, m is substituted with M to allow it to adjust to any given
level of s (M(m | s = 0) = m).

The intuition is that the venture capitalists as a first step makes a pre-
investment screening and choose projects to invest in where the expected return,
E(V), exceeds a minimum level. This is the stage where the quality of the project,
q, and the entrepreneurial e�orts, e, is assessed. Firms that do not meet these
minimum levels are less likely to obtain VC funding and thus expected to have a
lower probability of high growth than the firms that do meet the minimum levels.
The second step consists of the investment of the VC that reduces the financial
constraint, the monitoring activities that stimulates the entrepreneurial e�orts
and reduce the problems of moral hazard and the provided services that add value
and enhances the firm’s ability of management. The second step would suggest
VC to have a positive relation to firm performance and growth as it positively
determines the net cash flow and the return V (Engel, 2002).

Davila et al. (2003) provide a positive relation between the equity value,
i.e. the expected return aside from dividend, and firm growth and argue for its
suitability as a proxy. With this provided relation I modify the model of Amit et
al. (1998) and substitute the expected return, V, with firm growth, G.

G = –R(e(–, m), q, s) ≠ I ≠ s ≠ M(m | s) (2)
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Following the intuition of Engel (2002), this study will address the assumed pos-
itive relation between VC and firm growth for a number of countries. Furthermore,
aggregate firm growth will be expressed as the number of firms experiencing high
growth as a function of aggregate VC together with some other factors assumed
to have an impact. First, government taxation in countries have been argued to
have a negative impact on firm growth (Fisman & Svensson, 2007), discourage
employment growth (Wasylenko & McGuire, 1985) and retards economic growth
(Fisman & Svensson, 2007; Helms, 1985). Second, the trade openness in countries
has been argued to have a positive impact on economic growth (Andersen &
Babula, 2009). Since firms are the mediators for international trade, an inferred
impact on firm growth seems reasonable. Third, the freedom of doing business
in each country has been shown to have a positive impact on firms (Yay et al.,
2018). This factor is represented by the e�ciency of governmental regulation
on businesses. Fourth, Human capital have been argued to impact economic
growth positively (Barro, 2001; Cohen & Soto, 2007) and raise the probability of
firm growth (Kangasharju, 2000) as workers with higher education are seen as
complements to new technologies and important for its di�usion. Furthermore,
the higher human capital of founders of firms, i.e. the competence-based view, has
been shown to have a direct positive e�ect on firm growth as well as attracting
VC. Therefore, human capital is assumed to have both a direct e�ect and an
indirect e�ect through VC (Colombo & Grilli, 2010). Fifth, GDP per capita
growth rate is also assumed to have a positive relation to firm growth (with the
intuition that investment opportunities in an economy are correlated) (Demirguc
& Maksimovic, 1998) and results showing lower probability of firm growth in
recessions (Kangasharju, 2000). Sixth, the level of GDP per capita have been
found to have an impact on firm growth with findings that firms grow slower in
lower economically developed countries (Jahangri, 2017). The variable is also con-
trolled for in previous research as it in part mirrors the institutional development
in a country that might have an e�ect on firms (Demirguc & Maksimovic, 1998).

With the above assumed e�ects, firm growth, G, can be specified as a function
of VC, K, government taxation, T, country openness, O, business freedom, F,
human capital, HC, GDP per capita, Ỹ and GDP per capita growth, Ỹ g.

Gi = f(Ki, Ti, Oi, Di, Fi, HCi, Ỹi, Ỹ gi) (3)
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Where the respective partial derivatives are assumed to have the following
signs:

G1 Ø 0, G2 Æ 0, G3 Ø 0, G4 Ø 0,

G5 Ø 0, G6 Ø 0, G7 Ø 0, G8 Ø 0
(4)

Based on previous research revolving VC and its relation to firm growth with
the assumptions channeled through the function for firm growth, I specify my
main hypothesis.

• H1a: The amount of venture capital invested in firms is positively related
to the number of high growth firms within a country

Furthermore, as the growth of firms have been argued to be pro-cyclical as
well as being influenced by human capital I formulate an additional hypothesis
regarding how they impact firm growth in a country.

• H1b: GDP per capital growth and human capital have a positive impact on
the number of high growth firms within a country

4 Methodology

4.1 Choice of method

The aim of this thesis is to investigate and determine a relationship within a
country, the relationship between VC and high growth firms, to extend previous
research of firm-level studies to a broader scope at the country-level. As data
is available for the variables of interest, objective measurements and statistic
to generalization across countries is possible. Furthermore, with the starting
point of hypothesized turnout, i.e. making predictions of a theory, followed by
deductive examination to reach a logical conclusion, the quantitative approach is
consequently the best suited method.
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4.2 Transparency, Validity & Reliability

Research transparency and credibility is essential to the public value and for the
increasing number of individuals conducting research (Lupia & Alter, 2014). This
study will build on data from data institutions where the access is open to the
public without any pay wall. This creates a good transparency and the possibility
to replicate and reproduce the results presented in section 5.

To what extent the concepts to be measured captures what it claims, the
validity of the study, is dealt with through the acquisition of relevant data.
Suitable data representing the variables of interest as well as for the control
variables have been collected to reflect the hypothesized turnout based on ex-
isting theory and previous research. Di�erent ways of econometric modulation
will be presented in the later section to further account for the validity of the study.

Regarding the reliability of this study, i.e. the consistency of the measurements,
the time period and number of entities (countries) contributes to this. As this
study include data of six years from 20 countries where each is assumed to
have some specific within country e�ects, the pattern for VC and the prevailing
situation of number of high growth firms seem to be similar. This will be reflected
in the resulting aggregate regressions in the later section. The case of involving a
number of countries and years is in itself contributing to stability, i.e. consistency
through repeated testing, as well as equivalence, i.e. consistency among responses
of multiple users of an instrument (the use of VC by multiple countries).

4.3 Data

In this section the acquired data is presented and the variables and compositions
are described.

The data set consists of a balanced panel data set with one dependent variable
and seven independent variables. The data is collected from various sources;
EUROSTAT, OECD and the World Bank open to the public. The collection
has been made of 20 European countries with a span between 2012 and 2017.
The countries have been chosen with regards to some similarity in economic
development with no intuitive extreme outlier. In addition to these premisses,
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the countries have been chosen due to the availability of data.

(i) The dependent variable in the data set is high growth firms. This variable
is composed by using growth in employment as a proxy. This is due to the
accessibility of the metric compared to other measures of firm growth. This is
in line with previous research suggesting employment growth to be a suitable
proxy. The variable is collected from EUROSTAT structural business statistics
database of business demography (EUROSTAT, 2019A) indicating the number of
firms within each country exceeding 10 percent annual employment growth. To
normalize for the size of the countries, the variable is divided by the working-age
population collected from the World Bank, i.e. people aged 15-64 years as defined
by the World Bank (The World Bank, 2018A). The variable high growth firms is
thus the ratio of high growth firms to working age population.

(ii) The first independent variable in the data set is venture capital. The
variable is collected from the OECD Entrepreneurship Financing Database where
venture capital is made up by the sum of early stage, i.e. seed, start-up and other
early stages, and later stage venture capital (OECD, 2019B). Across venture
capital associations and other data providers, there is no harmonized definition
of the di�erent stages. OECD have re-aggregated the original data from each
country to fit the OECD classification of venture capital by stages. As the OECD
report Entrepreneurship at a glance make use of the European Venture Capital
Association (EVCA) definition of venture capital, the di�erent stages are defined
as follows:

Seed is defined as ”Funding provided before the investee company has started
mass production/distribution with the aim to complete research, product definition
design, also including market tests and creating prototypes. This funding will not
be used to start mass production/distribution”. start-up is defined as ”Funding
provided to companies, once the product of service is fully developed, to start mass
production/distribution and to cover initial marketing. Companies may be in the
process of being set up or may have been in business for a shorter time, but have
not sold their product commercially yet. The destination of the capital would be
mostly to cover capital expenditures and initial working capital” and Later stage
venture is defined as ”Financing provided for an operating company, which may
or may not be profitable. Later stage venture tends to be financing into companies
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already backed by VCs. Typically in C or D rounds” (EVCA Invest Europe, 2019).
Furthermore, the variable is expressed in USD with current prices as a percentage
of GDP to normalize for the country size.

(iii) The second independent variable and the first control variable is GDP per
capita. This variable is included to control for the wealth of nations. The variable
consists of the constant 2011 GDP with purchasing power parity (PPP). GDP at
purchaser’s prices is the sum of gross value added by all resident producers in
the economy plus any product taxes and minus any subsidies not included in the
value of the products. It is calculated without making deductions for depreciation
of fabricated assets or for depletion and degradation of natural resources. The
data is collected from the World Bank (The World Bank, 2018C).

(iv) The third independent variable and the second control variable is GDP
per capita growth. This variable is included to control for the impact of a growing
economy and economic boom on the growth of firms, a relation that is assumed
to be pro-cyclical. The metric is composed by the annual percentage growth rate
of GDP per capita based on constant local currency. The data is collected from
the World Bank national accounts data with further derivation partly from the
OECD national accounts data (The World Bank, 2018D).

(v) The fourth independent variable and the third control variable is Education.
The inclusion of this variable is to control for the impact of human capital on firm
growth in a country. The data is collected from EUROSTAT1, presenting the
highest level of education successfully completed by the individuals as a share of
the working age population (age 15 to 64). The data consists of three educational
levels, first; less than primary, primary and lower secondary education, second;
upper secondary and post-secondary non-tertiary education, and third; tertiary
education (EUROSTAT, 2019B). For the purpose of capture human capital, the
third educational level will be utilized in this study, i.e. education on university
level.

(vi) The fifth independent variable and fourth control variable is Tax revenue.
This variable is defined as the revenues collected on income and profits, social
security contributions, tax levied on goods and services, payroll tax, taxes on

1EUROSTAT data base of education and training outcomes (edat ifse 03)
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ownership and transfer of property and other taxes. It is expressed as a parent-
age of GDP, indicating the share of a country’s output that is collected by the
government through tax and can be regarded as one measure of the degree to
which the government controls the resources in an economy. The data is collected
from the OECD database (OECD, 2019A).

(vii) The sixth independent variable and fifth control variable is Openness.
The variable is composed by the sum of imports and exports of goods and services
as a share of GDP. The inclusion is to control for the impact the openness to
trade in a country might have on firm growth. The data is collected from the
World Bank national accounts data, and OECD National Accounts data files
(The World Bank, 2018F).

(viii) The seventh independent variable and sixth control variable is business
freedom. The variable is an overall indicator of the e�ciency of the governmental
regulations of businesses in a country. It is composed out of 10 factors from
the World Bank’s Doing Business project where all are related to time, cost and
procedures when it comes to starting a business, obtaining a license and closing a
business. All the factors are equally weighted and the variable making up a score
between 0 to 100 where a higher score indicates a more free business environment
(The Heritage Foundation, 2018). The variable is included to control for the
regulatory aspects of businesses within a country that might have an impact on
firm growth.

Table 2: List of countries (20 in total)

Austria France Lithuania Portugal
Belgium Germany Luxembourg Spain
Czechia Ireland Netherlands Sweden

Denmark Italy Norway Switzerland
Finland Latvia Poland United Kingdom

Time variable year, 2012 to 2017
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4.4 Descriptive statistics

In this section the data will be presented with descriptive statistics and correlation
matrix to describe the data in further detail. Furthermore, a number of diagrams
will be displayed presenting some key data of VC as well as high growth firms
intensities and economic development of the countries in the sample to depict
their relative states to give a good overview.

In table 3, the summary statistics is presented with mean, standard deviation,
minimum, maximum and observations of the variables included in the data set.
As the table shows, there are no missing values making the data set strongly
balanced. The data set consists of six years, between 2012 and 2017, where the
limiting variable for this span have been high growth firms.

Table 3: Summary Statistics

Variable Mean Std. Dev. Min. Max. N
High growth firms* -7.43 0.383 -8.206 -6.722 120
VC inv. to GDP* -3.912 0.925 -6.917 -2.535 120
GDP per capita* 10.582 0.576 9.467 11.595 120
GDP per capita growth 1.513 2.896 -3.638 24.377 120
Education 29.506 6.56 13.9 40.4 120
Gov. Taxation 36.842 6.419 22.837 48.531 120
Openness 120.211 74.27 55.467 423.986 120
Business Freedom 78.996 13.166 20 98.400 120

*Variable is defined as logarithm

In table 4, the correlation matrix is presented of the seven independent
variables. The matrix shows the highest correlation between education and VC of
0.627. The second highest correlation is between education and GDP per capita
of 0.516. Interestingly, some unexpected negative correlations are present, e.g.
the correlation of -0.057 between GDP per capita growth and VC and -0.147
between openness and VC. However, the correlation is weak.
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Table 4: Correlation Matrix

VC* GDP pc* GDP pc Education Tax Openness Business
growth freedom

VC* 1
GDP pc* 0.437 1
GDP pc -0.057 -0.205 1
growth
Education 0.627 0.516 0.214 1
Tax 0.104 0.346 -0.445 -0.118 1
Openness -0.147 0.293 0.174 0.286 -0.201 1
Bus. free 0.486 0.303 -0.001 0.356 0.273 -0.215 1

*Variable is defined as logarithm

In figure 2, the number of high growth firms as a share of the working age
population is presented. Thus this is an illustration of the dependent variable,
although not transformed by the logarithm. As the aim of this study is to
investigate the relationship between VC and firm growth, the figure serves as a
good base to depict the expectations of VC intensities in the countries in the
sample. The main hypothesis stated in section 3, that VC is positively related to
the number of high growth firms in a country, would imply that countries with a
higher intensity of high growth firms would be expected to have a higher intensity
of VC.

Figure 2: High growth firm intensity by country
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The figure shows a variety of high growth firm intensities in the sample of
the 21 countries. Beginning from the low end of the intensity spectrum one can
observe a cluster of countries close to the same intensity; Belgium, France, Italy,
Poland and Spain ranging between 0.000337 to 0.000421. Moving up the spec-
trum, i.e. the x-axis, one can observe the next mid cluster of countries where the
intensity is about the same spanning between 0.000588 to 0.000713. This cluster
consists of Czechia, Denmark, Finland, Germany, the Netherlands, Portugal,
Switzerland and the United Kingdom. Further up the x-axis on can observe a
number of countries spanning between 0.000806 and 0.000983 that could be seen
as the highest cluster consisting of Ireland, Latvia, Lithuania, Norway and Sweden.
The highest extreme point is represented by Luxembourg with the value of 0.00112.

In figure 3, the amount of VC invested into a portfolio of companies in a
country as a share of GDP is presented. Thus this is an illustration of the key
independent variable of interest.

Figure 3: Venture capital intensity by country

The figure shows a variety of VC intensities in the sample of countries. Begin-
ning from the low end of the intensity range one can observe the Czech republic
at the far end followed by Italy and Poland with fairly similar values between
0.0025 to 0.007. Looking at the first mid range of countries one can observe
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Austria, Latvia, Lithuania, Luxembourg and Portugal with values between 0.015
and 0.019. Moving to the second mid range of countries one can observe Belgium,
Denmark, France, Germany, the Netherlands, Norway, Spain and the United
Kingdom with values between 0.023 and 0.041. The remaining countries in the
highest intensity range are Finland, Sweden and Ireland between 0.05 and 0.056.
Finland has the highest intensity by portfolio companies followed by Sweden and
Ireland.

In figure 4, a scatter plot of the dependent variable on the y-axis, high growth
firms, and the key independent variable of interest on the x-axis, VC as a share
of GDP, is illustrated. A trend line with the fitted values is also included to
depict the expected relation. The slope of the trend line is positive, indicating a
positive relation between VC and high growth firms as to expect, i.e. an increase
in VC would imply an increase in the number of high growth firms in a country.
Whether or not a statistically significant conclusion can be drawn from this
implied positive relation is still a matter to be tested in the later section.

Figure 4: Venture capital & High growth firms

The last figure below, figure 5, presents the GDP per capita in the countries.
This figure is presented to get a indication of the di�erence in their respective
economic wealth to get a better understanding of the spread in the sample.

26



Figure 5: GDP per capita by country

The figure shows a broad variety of GDP per capita in the sample. To the low
end of the x-axis one can observe Poland, Latvia and Lithuania and to the high
end Luxembourg, Norway and Switzerland. A mid range of countries constitutes
of Ireland, Denmark, Sweden, the Netherlands, Finland, Belgium, Germany and
France with similar GDP per capita.

4.5 Empirical model

In this section the econometric model used to investigate my hypotheses will be
presented. In 4.5.1 4.5.1 Econometric testing methodology a motivation of the
econometric specification is presented while 4.5.2 Econometric problems describes
how common econometric problems are dealt with.

The study is a panel study with a long panel, i.e. a fixed number of time
periods. A fixed e�ects model will be utilized to address the main hypothesis:
The amount of venture capital invested in firms is positively related to the number
of high growth firms within a country.
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The dependent variable is High growth firms and the key independent variable
of interest, Venture Capital. Six control variables are applied in the model. These
consist of GDP per capita, GDP per capita growth, Education, Tax revenue,
Openness and Business Freedom. The model is given by:

High growth firmsit = —0 + —1 V enture capital + —2 GDP pc +
—3 GDP pc Growth + —4 Education + —5 Tax

+—6 Openness + —7 Bus.Free + ”i + “t + Áit

(5)

Where ”i represents the country dummies, “t stands for the time fixed e�ects
and Áit is the error term.

To recapitulate, High growth firms is composed by the number of high growth
firms exceeding 10% annual growth with employment as the growth proxy divided
by the working age population. Venture Capital is the amount invested in the
portfolio of companies in each country divided by GDP. GDP per capita is GDP
divided by the population while GDP per capita growth is the corresponding
growth variable. Education is the number of university-completed educations
divided by the working age population. Tax revenue is the tax collected from
income and profits, social security contributions, tax levied on goods and services,
payroll tax, taxes on ownership and transfer of property and other taxes divided
by GDP. Openness is the sum of imports and exports of goods and services
divided by GDP while Business Freedom is an index of 10 equally weighted
factors a�ecting the ease of doing business.

Table 5 simply summarize the independent variables with a definition and the
expected sign.
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Table 5: Expected e�ects on firm growth

Variable Description Expected sign
Venture Capital Venture capital +

as % of GDP
GDP per capita GDP as % of working population +

working population
GDP per capita growth Annual GDP per +

capita growth
Education Completed university educations +

as % of working population
Tax revenue Tax revenue -

as % of GDP
Openness Sum of imports and exports +

as % of GDP
Business freedom Index of 10 factors a�ecting +

ease of doing business

4.5.1 Econometric testing methodology

First of all, there are some considerations when dealing with Panel data. First,
the error term is likely to be correlated. Since the panel consists of a number of
years, there might be correlation over time for a given country, i.e the standard
errors of panel data estimators need to be adjusted because each additional time
period is not independent of the previous one. There may also be correlation
across countries, which is often the case in country panels. This is why some
corrections of the default ordinary least square (OLS) standard errors often is
needed. Second, some regressors may be time invariant with xit = xi for all t,
some may be individual invariant with xit = xt for all i and some vary over both
time and individuals. Third, the regressors may be correlated with the error term,
i.e. endogenous (Cameron and Trivedi, 2009).

In this country panel, the possibility of endogenous regressors is accounted
for, which is most often the case, and fixed e�ects estimations is applied to allow
correlation with the time invariant component of the error. The most common
alternative path is the random e�ects model that assumes all or some of the
parameters to be random variables, although fixed e�ect is the most common
model when dealing with micro- and macro econometrics (Cameron and Trivedi,
2009). The intuition behind the choice of the fixed e�ects model is that I suspect
that there are country specific e�ects on firm growth, not purely by random. A
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benefit of the random e�ect would have been that it yield estimates of all the
coe�cients and thus the marginal e�ects, even for time-invariant regressors. Yet,
the strong assumption of uncorrelated regressors with the error term and no
specific fixed e�ects within a country in a country panel seems unlikely.

However, to establish the fixed e�ects estimation to be the best fit, a Mundlak
test is conducted. As the test yield a P-value of 0.000 < 0.05, i reject the null
hypothesis of homoskedasticity. This suggests that time-invariant unobservables
are related to the regressors and that the fixed-e�ects model is appropriate.

4.5.2 Econometric problems

The dependent variable is expressed as the natural logarithm (due to the limita-
tion in the number of the sample). To not violate the normality assumption, i.e.
that the errors are normally distributed, the dependent variable is the logarithm
as the figure 6 below indicates skewness. Thus, some non-linear transformation
of the variable is in place. The intuition of the sample size on the normality of
the errors is that when N moves towards infinity, the sampling distributions of
the regressions coe�cients converge on the normal.

Figure 6: Estimated model residuals
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To further investigate the error normality a skewness-kurtosis test is con-
ducted. This test is a variation of the Jarque-Bera test, only better suited as
the sample size, N , is small. The test uses a bootstrapping procedure to make
an adjustment to the fact that the Jarque-Bera test is only an appropriate test
with a large data set. The test with a combined P-value of the skewness and
kurtosis, adjusted for the small sample, indicates a P-value > 0.05 and the null
hypothesis of normally distributed errors will not be rejected. Thus, the test
does not indicate any problems with the error normality. Although, since the
test should be interpreted with caution and the natural logarithm of a variable is
easy to interpret, firm growth will be transformed. With the logic of ease of inter-
pretation, VC and GDP per capita will also be expressed as the natural logarithm.

In a panel data set, common problems are autocorrelation, i.e. when the value
of a variable a given year a�ects the next year, and heteroskedasticity, i.e. errors
have non-constant variance. To adjust for these problems (to account for biased
results), the fixed e�ects model will be executed with cluster robust standard
errors that take autocorrelation and heteroskedasticity into account. Furthermore
multicollinearity is an issue as the regressors in the model should represent their
independent e�ects. Looking at the correlation matrix in section 4.4, there are
no variables with extremely high correlation indicating that the regressors are
independent.

5 Empirical analysis

5.1 Results

In this section the results are presented. In the following table 6, I present the
nine di�erent specifications of the econometric model. In accordance with the
previously mentioned arguments in section 4.5.1, a fixed e�ects model is applied
in regression (1) to (9) providing estimates of the di�erent coe�cients impact on
firm growth.
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The first model (1) in the table above includes the explanatory variables log
of VC, GDP per capita growth and education. The model have few independent
variables included as a starting point to add on more variables to observe any
coe�cient changes in the following models. VC, the key variable of interest, shows
a positive sign as expected but is insignificant. GDP per capita growth is as
expected positive and significant at the 5 % level. This would imply that a 1%
increase in GDP per capita growth leads to a 2.09% increase in the dependent
variable, i.e. the high growth firms to working population ratio. Education
also shows a positive sign as expected, significant at the 10% level. The exact
interpretation of the coe�cient is di�cult as education is a non-logarithmic vari-
able. However, the positive sign imply that there is a positive relation between
education and the number of high growth firms.

Moving on to the second model (2), tax revenue as a share of GDP is added
as a control variable. The key variable of interest, log of VC, remains positive
but insignificant. GDP per capita growth remains positive and the coe�cient is
basically unchanged (about 0.02). The significance level drops to the 10% level, i.e
it becomes less significant. The decrease in the coe�cient estimate would suggest
that some of the tax e�ect was captured in GDP per capita growth in the first
model. The sign on the coe�cient for education remains positive but becomes
insignificant. Tax revenue as a share of GDP shows the expected negative sign in
accordance with the theory, although insignificant.

To expand the model further, Openness and business freedom are added as
control variables in the third model (3). VC, education and tax remains insignifi-
cant but with the expected signs. GDP per capita growth remains positive but
becomes insignificant. As for openness and business freedom, the first have the
expected positive sign while the second has the unexpected negative sign. Both
variables are insignificant.

To continue the elaboration of the model, I replace GDP per capita growth
with log of GDP per capita and shrink the fourth model (4) to three independent
variables with the same intuition as in the first model (1). Thus, the three inde-
pendent variables are VC, education and GDP per capita. The key independent
variable VC remains positive and insignificant which is also the case for education.
GDP per capita has the expected positive sign with the value of 1.90 and is
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significant at the 1% level. This result implies that a 1% increase in GDP per
capita corresponds to an average increase of 1.90% in the high growth firms to
working population ratio given all else equal.

The fifth model (5) is expanded with tax revenue as a share of GDP. VC and
education remains positive but insignificant. In this model the tax variable shows
an unexpected positive sign, although insignificant. The only significant variable
is GDP per capita that remains positive and significant at the 1% level.

Model four to six use the same set of additional control variables as in model
1 to 3, also added in the same order. Thus, the sixth model (6) is expanded
with openness and business freedom. VC and education remains positive but
insignificant. As for the tax variable, the unexpected positive sign is persistent
and still insignificant. Openness is positive and business freedom is negative, both
insignificant, while GDP per capita remain positive and significant at the 1% level.

In the last three models (7 to 9), GDP per capita growth and GDP per capita
are both used. In the same way as in model one to three and model four to
six, the additional control variables are added in the same order. Thus, the
seventh model (7) consists of VC, GDP per capita growth, education and GDP
per capita. VC, GDP per capita growth and education are all positive as ex-
pected but insignificant. GDP per capita is positive and significant at the 1% level.

When tax revenue as a share of GDP is added in the eighth model (8), there
are no changes in significance in any variable. VC, GDP per capita growth and
education all have the expected positive sign but are insignificant. As for the tax
variable, the unexpected negative sign remains from the sixth model (6) and is
insignificant. GDP per capita is positive and significant at the 1% level.

Moving on to the ninth and last model in table 6, the complete model is
specified including all variables collected in the data set. VC is positive but
insignificant and has been persistent through all the models. GDP per capita
growth and education show positive signs as expected and have persistently done
so throughout the nine models, still insignificant. Openness and business freedom
still show expected positive and unexpected negative signs respectively, both
being insignificant. Last, GDP per capita show the expected positive sign with
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the value of 1.75, significant at the 1% level. Thus, indicating a 1% increase to
correspond to a 1.75% increase in the high growth firms to working population
ratio. GDP per capita is the only variable that persistently have shown a positive
and significant sign with no major changes in the coe�cient estimate with a
spread between 1.73 and 1.91 throughout the nine models.

5.2 Analysis of results

In this section the results will be analyzed. As the aim of his thesis have been
to examine the relation between VC and the number of high growth firms in
a country, it is of course unfortunate that the key variable of interest, namely
VC, have shown insignificant results throughout the nine models in table 6. The
literature review and the theoretical framework is in essence revolving around
VC. Thus, the relevant connections from the result to these sections of the thesis
will be tenuous given the insignificance of VC.

The issue addressed in this thesis emanent from two hypotheses. The main
hypothesis H1a and a secondary hypothesis H1b are stated below to recapitulate.

• H1a: The amount of venture capital invested in firms is positively related
to the number of high growth firms within a country

• H1b: GDP per capital growth and human capital have a positive impact on
the number of high growth firms within a country

The main hypothesis cannot be answered as the key independent variable
yielded insignificant coe�cient estimates. The possible reasons why the model
does not hold will be discussed below. Regarding the second hypothesis, there
are some indications in the first two models in 6 enforcing it. The first model
shows the positive relation between GDP per capita growth and the number of
high growth firms, significant at the 5% level. This is in accordance with the
previous literature pointing to the lower probability of firm growth in times of
recession and vice versa. Education as a proxy for human capital is also significant
in the first model at the 10% level which supports previous research pointing
to workers with higher education to be complements to new technologies and
a tool in the firms to di�use it. This provides partial support for the second
hypothesis. Still, GDP per capita decreases in significance to the 10% level in the
second model and becomes insignificant in the following models. Education also
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becomes insignificant, clearly indicating the lack of robustness in these results
when adding more control variables. Thus, no further emphasis will be put on
those apparently weak results. Furthermore, GDP per capita is the only variable
that shows consistent positive results, being significant at the 1% level in all
regressions with its inclusion. This would imply that more economically developed
countries could provide better conditions for firms to grow, which may be due to
more refined and developed institutions according to the literature. As I have not
hypothesized about GDP per capita and only make use of it as a control variable,
I will not further emphasize this result.

There may be several reasons why the model fails to answer my main hypoth-
esis. For this matter, some possible problems with the data set will be discussed.
I will first of all address the dependent variable, the number of firms in a country
experiencing more than 10% growth in employees divided by the working age
population. It captures all firms in a country with more than ten employees.
What this essentially means is that firms in all sizes are included in the data set
above a minimum level. As VC is directed to small startups and firms in early
stages, the proportion of big firms not eligible for VC may be large and introduce
noise. There may also be a large proportion of public firms where the method of
capital acquisition is di�erent. Thus, additional criteria in the data set would be
desirable, e.g. a data set of high growth firms with a size cap that would focus the
e�ect of VC to firms that actually are eligible to receive VC investments as well as
restricting the data to private firms. My data set may have a larger proportion of
non-eligible firms than eligible firms that may be causing problems of measuring
the desired e�ect. Unfortunately, the data set is not atomized enough to detect
and remove these potentially non-eligible firms. Furthermore, there may be sector
specific e�ects in the dependent variable. VC investments may be more frequent
in some sectors as well as di�erences in growth potential. Thus, to further restrict
the data set towards more VC intensive sectors might have served the purpose
for this study better.

An important matter in today’s modern world when it comes to firm growth
is how firms grow. As mentioned earlier, there are several ways of measuring
growth. I make use of growth in employment as a proxy for firm growth, but
another intuitive measure would also be revenue growth. Historically, firm growth
has been related to an organizational expansion with an increase in the work force
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in the firm. This is due to the tangible nature of the firm’s output, i.e. physical
products where inputs, required machines and equipment works as complements
with workers. The intuition is that the firm would need to employ more workers
in order for output to increase and revenues to grow. To further incorporate
technological development into the view of firm growth, the world has in recent
years experienced a paradigm shift with regards to the nature of the end product,
a shift from a market dominated by products to a market dominated by services.
In today’s modern tech startups, innovative business models with e.g. software,
cloud based services, software-as-a-service (SaaS), apps and digital platforms cre-
ate di�erent preconditions for firm growth where the possibility to scale is not as
dependent on the number of employees. Good examples of this new era of cutting-
edge technologies and digitization can be made of e.g. Spotify, Skype and Netflix
where the scale-up of a software completely di�ers from that of physical prod-
ucts in terms of manpower and where the increase in users is the essence of growth.

For this reason, the use of employment growth as a proxy for firm growth
might have been more suitable in the past of more tangible products and does
not capture growth of today’s intangible products and services. Revenue growth
might thus have served the purpose of this thesis better, but the limitations of
such data complicates that approach. Connected to cutting-edge technologies, the
matter of R&D activity is also important. Cases of firms with a lot of R&D with
absent substantial revenues are common. To be able to include such firms and
measure growth, the equity value is another possible way to proxy firm growth.
Patents and other activations of research increase the assets in the balance sheet
and increases the value of the firm. As the equity value also captures increases in
revenues and profitability margins, substituting employment growth with growth
in equity value might have been another approach to better measure firm growth.
However, limitations in such data are also the prevailing case.

Looking at the key independent variable of interest, the amount of VC invested
in a country divided by GDP, it also comes with limitations. This is due to the
fact that the calculated amount is the sum of investments made by VC firms
and entities in which investments in these early stage firms is the core business.
The amount of capital invested by private investors and business angels directly
into firms are not captured by the variable. The VC funds does in part consists
of capital from private investors and angels, yet the VC market consists of a
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substantial part not originating from the VC firms. This may be a problem and
an indication that the VC variable would need to be expanded to reflect the
whole VC market better.

Furthermore, analyzing firm growth at this aggregated level of the country
means including a lot of noise in the estimation. As suggested above, there is a
probability of the dependent variable to capture a whole lot more than it should
with regards to the size parameter and also may capture too little with regards
to how growth is measured. But more important at this level of aggregation is
why firms grow. At the country level, one could expect several reasons for why
firms grow in addition to VC. To construct a model that yield fair estimates
at this level of aggregation and actually measure what it intends to measure is
di�cult. VC is often clustered to specific geographical areas in a country, both
with regards to where financial districts are located as well as di�erent kinds of
tech hubs and startup clusters. With the data available today, the reasoning
behind narrowing down the aggregation level to e.g. the regional or municipality
level to better capture the desired e�ects of VC might have been a better play.

6 Conclusion
The aim of this thesis has been to investigating the relation between VC and
high growth firms in a country. Walking through the previous research made
in this field, a number of studies at the firm-level have been conducted with
results implying a positive relationship. Since little has been done at a more
aggregated level, the aim of this thesis was to contribute to this research field
using a country-level approach.

The econometric model for this purpose was a construct of the dependent
variable of the number of high growth firms in a country normalized with the
working age population, whereas the key independent variable consisted of the
amount of VC invested as a share of GDP. Six additional control variables were
also implemented. However, the absence of significant results the hypotheses
could not be answered. The potential problems discussed in the previous section
mainly relates to how firm growth is measured and the level of aggregation in
the data set. First, the dependent variable captures firms in all sizes with a
potentially large portion of non-eligible firms to receive VC. How the variable
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is measured, i.e. the growth in employment, may not reflect a fair measure to
capture the growth of today’s modern firms where the preconditions for scale-up
and growth does not depend on workers as an input. Second, the key independent
variable, VC, does not capture the investments made by private investors and
business angels that potentially may be a substantial part of the VC market in a
country. Third, the aggregated country-level captures a lot of noise with regards
to other potential factors a�ecting firm growth in a country. In addition, VC and
the firms invested in are often clustered in specific regions of a country, which
makes estimations at the country-level di�cult with the available data.

For future research, some lessons can be learned from this thesis. The
measurement of firm growth should be in line with the business models of today’s
modern firms where technological development and digitization is accounted for.
Hence, I suggest revenue growth or the growth in equity value to be best suited
for this purpose. Furthermore, the level of aggregation should be in line with
the data that is available today. As the available data runs the risk of capturing
too much noise at the country-level, I suggest future research to narrow down
the level of aggregation to smaller agglomerated geographical regions within a
country where VC is likely to be present.
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