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Abstract

Title: The impact of COVID-19 on Venture Capital's level of investments
Student: Tiago Sardinha de Almeida

This investigation analyzes the impact of the COVID-19 pandemic on venture capitals'
investment levels, including American and European venture capital firms. By employing
regression analysis, it is found that venture capitals lowered their investment levels by 2.5%
due to the macroeconomic shock and the uncertainty caused by the pandemic. When comparing
regions, the virus's impact is more severe in the European countries, accounting for a 4%
decrease in the raised amount, while American deals did not present a significant change. These
drops, however, can only be seen in the seed funding rounds, being early and later stages not
significantly affected by the pandemic. We argue that the entrepreneurial activity is being
affected by the fear and uncertainty about the future and that venture capitals are focusing more
on existing funds than looking for new investments, leading to a lower seed investment level.
Lastly, it is studied the impact of the pandemic on two industries - Healthcare and Technology.
Results yielded an increase of 6% in the raised amounts relative to healthcare companies, while
technology companies received 5% less funding since the COVID-19 outbreak. As an
explanation, it is argued that healthcare represented a growing need for everyone under

lockdown.
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Sumario

Titalo: The impact of COVID-19 on Venture Capital's level of investments
Aluno: Tiago Sardinha de Almeida

Esta tese analisa o impacto da pandemia COVID-19 nos niveis de investimento das sociedades
de capitais de risco, em empresas americanas € europeias. Através de regressdes lineares,
verifica-se que as sociedades de capitais de risco reduziram os niveis de investimento em 2.5%
devido ao choque macroecondmico e a incerteza causada pela pandemia. Na comparacao das
regides, o impacto do virus ¢ mais acentuado nos paises europeus, correspondendo a uma
reducdo de 4% no valor arrecadado, enquanto que os negdcios americanos nao apresentam
variagdo significativa. Estas quedas, no entanto, s6 podem ser verificadas nas rondas de
financiamento inicial, sendo os estidgios intermédios e posteriores ndo significativamente
afetados pela pandemia. Argumentamos que o empreendedorismo esté a ser afetado pelo medo
e incerteza sobre o futuro, e ainda que as sociedades estdo-se a concentrar mais nos fundos
existentes do que na pesquisa de novos investimentos, levando a um menor nivel de
investimento inicial. Por fim, ¢ estudado o impacto da pandemia em duas industrias - Satude e
Tecnologia. Os resultados apresentam um aumento de 6% nos valores relativos as empresas de
saude, enquanto as empresas de tecnologia receberam 5% a menos de financiamento desde o
aparecimento da COVID-19. Como explicacdo, argumenta-se que a saide representava uma

necessidade crescente para todos os que estavam sujeitos Ao confinamento.

Palavras-Chave: sociedade de capital de risco; COVID-19; coronavirus; crise; niveis de
investimento; ronda de financiamento inicial; ronda de financiamento intermédia; ronda de

financiamento posterior
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1. Introduction

Venture Capital is a business model that acts as an alternative form of financing for new high
growth companies that carry high levels of risk along with them. This type of business was first
documented in the 1920s through several forms of what it has become today (Felizardo, 2016).
With this business concept's evolution, the first official venture capital firm came to be
established in America in 1946 — American Research & Development Corporation (Bygrave &
Timmons, 1992). In the following decades, numerous venture capitals were established, and
the number of investments experienced a significant increase. Until 1978, pension funds had to
invest following the "prudent person rule", as provided by the Employee Retirement Income
Security Act (ERISA). With the industry prospering, the increasing demand for capital also
required an increase in the capital supply. By this time, many managers would not invest in
venture capitals as this could be seen as "imprudent". In 1979, the U.S Department of Labor
announced that pension fund managers were allowed to invest in high risk assets, including
venture capitals. The statement was made as a clarification of the ERISA rule, to explain that
investing in venture capital funds was not "imprudent". This event had a meaningful impact on
the industry, reflected in the fact that 8 years after the announcement venture capitals had more
than $4 billion invested, and more than half of these investments came from pension funds'
contributions (Gompers & Lerner, The Venture Capital Revolution, 2001). Over these decades,
the venture capital industry was subject to some shifts on the contribution to the companies in
which they invested. Venture capital was not a simple monetary form of financing companies,
but it could also be a means of providing intellectual and technical expertise. In the late 1990s,
venture capitals experienced another boom, with investments topping up at $89.8 billion in
2000 (Sohl & Rosenberg, 2003). Despite its ups and downs, venture capitals have been
expanding their presence in the world's economy to the point that in 2018 they held roughly
$803 billion of assets under management (McKinsey & Company, 2019).

A favourable startup environment is normally rewarded with positive impacts on economic
growth. The development of new businesses leads to a wealthier economy and improves
society's situation (Szarek & Piecuch, 2018). Despite their importance, startups struggle with
receiving capital to develop their innovative ideas and new technologies (Zider, 1998). The
relationship between investors and startups is characterized by high risk, uncertainty and
asymmetric information. By the time a firm invests in a startup, the risk is shared between

enterprises, creating other agency problems like moral hazard and adverse selection (Tykvova,
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2000). The factors pointed out above are the main reason for the lack of an adequate capital
supply. Nevertheless, there are still business angels and venture capitals that are willing to take
riskier investments. Other financial entities like banks are less frequent in these types of
businesses because of their high risk and the poor amount of tangible assets that can be used as
collateral (Bottazzi & Da Rin, 2002). Filling this gap is what makes venture capitalism such an
essential activity for a country's economic growth and for stimulating innovation (Gompers &

Lerner, The Venture Capital Revolution, 2001).

This relationship between the economy and venture capital's activity also works the other way
around. One can guess that the state of the economy should also have a great impact on the
supply side of venture capitals. Through periods of crisis, financial institutions are harmed in
numerous ways, and that consequently affects ventures. The global financial crisis of 2008
proved that pension funds, insurance companies and banks are the entities that can take a huge
loss in crisis periods (Impavido & Tower, 2009). Considering that the investors in venture
capital funds are mostly pension funds, financial firms and insurance companies (Zider, 1998),
once the economy enters into depression, it is expected that the injections of capital for the
venture capital's investments fail to keep its normal pace, leading to a breakdown in the

industry.

The unforeseen crisis caused by the COVID-19 pandemic is taking a huge hit on the world's
economy, and this paper deals with the effects of this event on the venture capital's activity. It
all started in late 2019 in Wuhan, when an unknown virus quickly began to contaminate the
entire population. The main issue of this new disease was that many carriers did not have
obvious symptoms, consequently allowing the virus to spread even faster. By the end of
February 2020, a total of 79,300 cases were confirmed, and 2,835 fatalities in China (Thomala,
2020). As we live in a highly globalized world, it didn't take long until the problem started to
hit every country. By early March 2020, Italy and Spain's cases spiked to the point that not even
China had ever reached before. At the end of this month, one-third of humanity was under
lockdown (Neilson & Woodward, 2020). Studies on the impacts of a lockdown explain the
tremendous economic damage of such an event. The costs include more than 400 million jobs
and an estimated $11 billion loss for a one-month lockdown. With human's health under threat,
the uncertainty in our lives rose to a level not seen in a long time. Unsurprisingly, the Volatility
Index (VIX) has reflected the induced uncertainty of the financial volatility peak that was

recorded in March 2020, and is the highest in recent history, including the global financial crisis
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(Caggiano, Castelnuovo, & Kima, 2020). Huge implications could derive from these effects, as
the stock market is directly linked to one of the biggest exit markets for venture capital's
investments, the [PO market (Rajan & Servaes, 2002). Another major repercussion from the
lockdowns is the GDP growth, which is expected to decrease by 9% in 2020 in the worlds'
biggest economy, the United States (Baker, Bloom, & Terry, 2020). In Europe, the damage is
expected to be uneven as some countries were more affected by the crisis than others.
Nevertheless, Clark (2020) estimates a contraction of 7.4 percent in the European Union's GDP
growth.

The venture capital industry is already characterized by a huge amount of uncertainty and risk.
Adding to that, the economic environment imposed by the number of deaths going up every
day even aggravates, and now it is important to explore how these firms are reacting to this
drama. Companies must adapt their procedures to meet social distancing requirements, which
in many cases means working remotely. As Chandna (2020) pointed out, this crisis does not
have the same impact on every industry. While some industries are struggling to survive or face
tremendous structural transformations, others have thrived or even accelerated through this
crisis. The ability to work on a remote basis does not apply to all sectors, and with the
lockdowns, many businesses had to close for a while. This is where the motivation for this
paper comes from. Given that venture capitals invest in innovative technologies and some
industries are not being affected by the crisis, venture capitals might have been keeping its
investments levels in the successful industries to offset the other industries where they might

have been losing some money.

With the economy almost coming to a halt, the effect on venture capital deals and the reaction
in response to the new COVID-19 reality are questions that are still unanswered. This paper
aims to answer these questions by building several research models. First, the aim is to
understand how the environment of fear and uncertainty caused by the COVID-19 pandemic
affects the venture capital investment levels. According to what has been said, the
macroeconomic shock is also inherent to this environment under study. Results show that this
environment negatively impacts venture capital investments. Second, we explore the impact of
this pandemic on a regional level. Two regions are used for this purpose — Europe and the
United States of America. Not only the reaction to the COVID-19 outbreak was very different
in these two regions, but both strongly diverge in terms of economic and social patterns of

society and economy. For the data collected in this paper, evidence suggests that European
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firms downgraded their investment levels more than American firms. Third, a microanalysis is
carried out, and the deals are separated into the different stages of investments. Here, the seed
stage level of investments is negatively affected by the pandemic, on a significant level. Even
though not significant, the early stage of investments also reports a negative impact, but later
stages have increased their investments during the coronavirus period. Fourth, an industry study
is carried out. In line with the previous analysis, data is grouped into different categories, but
this time by industry. With all the recent events, venture capitals may have had to adjust the
allocation of the investment funds even by resorting more to industries that were thriving at the
time of this pandemic. This latter study aims to track any shifts that ventures might have
suffered to adjust to the new reality. Results indicate that investments in the healthcare industry
increased during the pandemic. Contrariwise, the technology industry saw a decrease in the

volume of investment received from venture capitals.

The remainder of this paper is organized as follows: Section 2 presents the literature review
that is relevant for the resolution of this study, Section 3 explains the hypothesis formulated to
complete the research, Section 4 describes the data set, Section 5 presents the empirical methods
and results which are then discussed in Section 6. Finally, Section 7 concludes the study and
section 8 delivers an outlook for future research along with the limitations for the execution of

this paper.

2. Literature Review

Private equities have been increasing their impact on the global economy for the last three
decades. Along with its importance, the literature related to this industry has been expanding.
To begin with, this paper requires knowledge of the determinants that impact such businesses.
Venture capital investments are influenced by numerous factors, which can either be
endogenous or exogenous. Also, literature that relates past crisis periods with venture capitals

should provide useful insight into possible outcomes from this study.

2.1 Macroeconomic determinants

Gompers and Lerner (1999) issued a working paper where they examine the determinants of
venture capital fundraising in the U.S., from 1972 to 1994. The analysis covers macroeconomic,

regulatory and performance factors. Results show that shifts in demand for venture capitals play
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a critical role in their activity — higher GDP growth and R&D expenses have a positive impact
on venture capital's level of investments. The authors also reach the conclusion that with lower
tax rates on capital gains there is a greater quantity of venture capital raised. Reputation and
fund performance are also highlighted as determinants that positively affect the fundraising.
Results for regulation factors show that ERISA clarifications also had a meaningful positive

impact on the industry.

Jeng and Wells (2000) used a sample of 21 countries, from all around the world, to study the
impact of some macroeconomic indicators on the venture capital activity. Data for this research
covers the years 1986-1995. The studied determinants included initial public offerings (IPO),
GDP, market capitalization growth, labour market rigidities, accounting standards, private
pension funds and government programs. Results indicate that [POs are the strongest driver of
the industry. While GDP and market capitalization growth were not found to be significant,
private pension fund levels were a significant determinant over time. Government policies can

also have a great strong impact on the venture capital activity.

Following the same analysis, Schertler (2003) published a paper that identifies the forces of
venture capital activity in Western Europe countries from 1988 to 1998. The author separately
examines early and later stages of investments. Evidence from this research shows that liquidity
of stock markets, human capital endowment and labour market rigidities do not affect later
stages of investments. On the other hand, early stage of investments is found to be positively

affected by liquidity of stock markets, human capital endowment and labour market rigidities.

One year later, Romain and La Potterie (2004) studied the economic impact of venture capital.
The data collected is composed of 16 OECD countries from 1990 to 2001, and it is used to
study both the demand and supply of venture activity. The authors concluded that venture
capital activity contributes significantly to growth, mainly through two channels. First, they are
responsible for the introduction of new products and processes on the market. Second, these
firms develop an improved absorptive capacity of the knowledge created by private and public
research institutions. Empirical results also show that investment levels are positively affected
by interest rates, R&D expenditures, GDP growth and the level of entrepreneurial activity.
Labour market rigidities are found to be negatively correlated with venture capital investments
— contradicting Schertler's (2003) results. As different countries and time series were used in

both papers, this might have been the reason why these studies yielded different results.
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Moreover, Kelly (2012) studied the drivers of private equity activity in 17 European countries.
The author selected the period from 2003 to 2008, and separated the research into two different
types of investors — venture capital and buyout investors. Furthermore, the determinants were
grouped into two classes as well — structural and cyclical factors. On a combined level, both
venture capitals and buyout investors are affected by market capitalization (positive relation),
unemployment (negative relation), summary innovation index (positive relation) and tax and
legal environment (negative relation). When the two types of funds are separated, the only
significant venture capital determinants were unemployment and summary innovation index.
Also, it is argued that market capitalization is not significant for venture capital activity because
firms might not use IPO as a means of exit or, if they do, they follow the U.S. market. To

conclude, both cyclical and structural factors affect venture capital activity.

More recently, Félix, Pires and Gulamhussen (2013) analyzed the determinants of the European
venture capital market, expanding on the model by Jeng and Wells (2000). This time, the
authors built a data set of 23 European countries for the period from 1992 to 2003. In addition
to the determinants tested by Jeng and Wells (2000), the following were added: unemployment
rate, trade sale divestment, and the price/book ratio. Empirical results confirm that two of the
new determinants were significant in the European venture capital market — unemployment rate
(negative relation) and trade sale divestments (positive relation). When explaining the trade sale
divestment relation, it is suggested that this is the best exit option for European venture capital
investments. As regards the macroeconomic determinants, evidence from this paper shows that
GDP growth, R&D expenditures, IPO and interest rates have a positive impact on venture

capital activity.

From the literature covered, there are several factors that can be related to venture capital
activity as drivers that positively affect the activity — GDP growth, R&D expenditures, private
pension funds, IPO, interest rates, and stock market capitalization. On the other hand, there are
also drivers that are negatively correlated with the venture capital activity — unemployment, tax

rates and labour market rigidities.

Given that the object of this study is a crisis period, macroeconomic indicators are highly
influenced by measures taken by governments to mitigate the impacts of the COVID-19
outbreak. As a result of this relationship, the crisis variable would also analyze the effects of

this macroeconomic shock on the venture capital investment amounts. Thus it would not make
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sense to control for macroeconomic factors while analyzing a macroeconomic shock. The
macroeconomic shock will be absorbed by the pandemic measures introduced in the models,

which are furtherly explained.

2.2 Micro determinants

Micro determinants are made of firm, industry, and venture capital specific characteristics. As
an example, Block and Sandner (2009) constructed the following control variables: first vs
second or later round, investment consortium (more than one venture capital investing on the
same round), strategic investor in investment consortium, business angel in investment
consortium, firm age and industry dummies. Following the same approach, Breukers (2013)
controls for venture capital experience, venture capital age, startup company age, round

number, round amount, and seed/early/later stages of investment.

The Cumming et al. (2008) research supports the assumption that venture capitals adjust their
investment decisions according to liquidity conditions of an [PO exit market. When comparing
Europe to the United States, Giot and Schwienbacher (2007) indicate a difference in the exit
market between regions. They argue that in Europe, the IPO market is less liquid than in the
United States, leading to a better venture capital investment environment for the US-based
firms. As Levine (2002) mentioned, the United States is a more market-based economy, while
Europe countries are more bank-based, with the exception of the United Kingdom. Lavender,
Moore and Smith (2020) reported that European venture capital firms were investing with a
tremendous amount of caution by the end of the second quarter of 2020. Instead of being
focused on investing more, the authors argue that European venture capitals are taking more
time to conduct due diligence and commit to existing funds, lowering the level of investments.
Rovenich (2020) published an article comparing venture capital activity among regions.
Evidence shows that in early 2020 the United States was responsible for 41% of the ventures'
investments against 27% accounted for in Europe. Having considered this, a variable
concerning regions will be used to control for the discrepancies between Europe and the United

States.

Other variables chosen for this study will be presented further, including a more detailed

explanation of how they have been constructed.


https://www.ey.com/en_fi/people/kai-roevenich

2.3 Impact of the global financial crisis in venture capital's activity

The COVID-19 pandemic generated a major crisis in the world economy as it spread all over
the world locking down countries and businesses. The last crisis with an impact of this scale on
the economy was the 2008-2009 global financial crisis. While both crises have completely
different causes, it is still important to understand similarities regarding financial and economic
deterioration. Gunay (2020) studied the differences between both crises in foreign exchange
markets and found that the turmoil generated by COVID-19 in April was not as bad as the
global financial crisis period. Nevertheless, this pandemic is still ongoing, and updated data
could produce different results. Roland Berger (2020) for example, provides an overview of
both crises at an industry level, concluding that the pandemic is generating a more radical and

abrupt effect, hitting many industries harder than the 2008 financial crisis.

Following this reasoning, for the sake of this research, it is important to highlight the existing
literature on the impacts of the global financial crisis of 2008-2009 on private equities and
venture capital activity. Block and Sandner (2009) measured the impact of the global financial
crisis on the venture capital market through a dataset that comprises venture capital investments
in U.S. Internet firms. Results indicate a 20% decrease in the average amount of funds raised
per funding round. However, this decline is found to be significant only for later stages of
investments. Block and Sandner (2009) argue that this reduction affects funding rounds at a
later stage because firms in this stage could not avoid the reduction in the capital they needed
to survive, whilst earlier stage firms could postpone their initial funding and expansion.
Felizardo (2016), who did the same research for 20 European countries, also found that later
stage investments were the most affected. While later stage funding rounds yielded a significant
and negative reaction to the crisis, seed and early stage of investments did not show any

significance for the period under analysis.

Bernstein et al. (2017) show how private equities envision crisis periods as an opportunity for
growth. During the 2008/2009 crisis, private equity backed companies increased investments
compared to their peers, along with equity and debt inflows. Consequently, after matching
private equity backed companies with a control group of non-private equity backed companies,
the authors show that private equity backed companies experienced higher asset growth and
increased market share during the crisis. This research considers every private equity firm based

in the United Kingdom, and the time period ranges from 2004 to 2011.
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2.4 COVID-19's relevant measures and implications on venture capitals

Taking this literature into account, if the COVID-19 crisis proves to be in some way similar to
the financial crisis of 2008, only later stages of investments are expected to show a negative
impact. Nevertheless, as mentioned before, the crisis that we are experiencing is more abrupt
from an industry perspective. Back in 2008, the major problem of fast-growing companies was
that banks and other financial institutions could not raise capital, whilst venture capitals, with
more resources, were apt to feed their investments (Bernstein et al., 2017). Today the U.S.
government rapidly responded with a massive corporate credit market intervention raising a
huge amount of debt, authorizing $3.8 trillion in bailouts (Elenev et al., 2020). Moreover, the
ECB announced the pandemic emergency purchase programme (PEPP). This plan consists of
a €750 billion purchase programme, ensuring that this supportive financing would reach every
sector of the economy (ECB, 2020) - companies without private equity support might have
been able to accompany private equity backed firms. With this, it will be interesting to see how
the attractiveness of investing during crisis changed for venture capitals. Mason (2020) argues
that the coronavirus crisis will result in an immediate reduction in venture capital investments.
The author highlighted China's situation, where venture capital deals dropped 50-57 percentage
points in the first two months of 2020 compared to the rest of the world. His expectations for
the rest of the world rely on a very similar picture of China's huge decrease in venture capital
activity. Moreover, Gompers et al. (2020) surveyed over 1,000 venture capital firms to see how
the COVID-19 pandemic impacted their decisions and investments. Results show that venture
capitals have slowed their investment pace by 29% and reported a 1.6% decrease in the internal
rate of return. The paper concludes that the venture capital industry has been more resilient to
the pandemic than other sectors of the economy, and has had a smaller reduction in its activity

than in previous crises.

Within all the consequences of the arrival of the virus, we must not forget to mention
uncertainty and fear factors. Barrios and van der Wielen (2020) created a model that estimates
the economic anxiety within the European Union (E.U.) countries based on the intensity of
Google searches on remote working, recession unemployment, and unemployment benefit.
Results show that the intensity of online searches spiked with the announcement of the first
positive case. Even though people reacted to the first positive case, the peak of searches was
witnessed 6 weeks after. In most cases, the peak is linked with the beginning of confinement,

which made people worry about their jobs. Lyocsa et al. (2020) constructed a very similar
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model for the United States. This time, the American society only began to intensify the
COVID-19 related searches in March, accompanied by the peak that was reported on market
uncertainty (VIX) and the crash of the S&P 500 (Lyocsa et al. 2020). Despite the late reaction,
Americans relate to Europeans as the peak emerges with the lockdowns (see appendix A and

B).

For the purpose of this paper, investments will be studied on an industry level as well. The
COVID-19 crisis affects industries in different ways, with some thriving or even accelerating,
while others faced damaging hits. Chandna (2020) explains that some industries — e-commerce,
media and gaming, video conferencing, public cloud, cybersecurity and health tech — are
enjoying growth revenues, against others — live events, restaurants, physical retail, travel and

hospitality, real estate, I.T. services.

3. Hypotheses

Considering the literature presented above, several hypotheses are formulated. This research is
based on a database that provides data for all country deals. We will study the coronavirus
pandemic's impact on both European countries and the United States, which is by itself the most

influential country in the venture capital industry. That being said, the first hypothesis is drawn:

Hypothesis 1: The COVID-19 pandemic negatively affects Venture Capital's Activity.

The main goal of the 1% hypothesis is to test, for all European countries and the USA, if the
investment level of venture capitals has a negative relationship with the economic environment

emerging from the coronavirus pandemic.

European countries and the United States had a very different reaction to the onset of the
COVID-19 pandemic. Moreover, evidence from the literature covered shows that the United
States has a stronger venture capital market, which could also prevent firms from suffering from
the crisis. This leads us to believe that the impact of the coronavirus is potentially different

between regions. Thus the 2" hypothesis is formulated:

Hypothesis 2: The COVID-19 pandemic affects the venture capital's activity more in Europe
than in the United States

10



With this hypothesis, the goal is to test if the assumption — Europe's venture capital market is
weaker than the United States — holds for the venture capital's activity. Expectations for this
test are built on this assumption. American firms are expected to have more resources, shielding

them from lowering their investments as much as European firms.

After studying the impact of the coronavirus crisis on a broader scale, a more investment-
specific question arises. Is the impact of the COVID-19 pandemic equally strong for different
stages of investments? Previous research, mentioned in the literature review, covered this
proposition and earlier results showed that each stage of investment reacts differently to an
economic crisis. Therefore, we formulate the 3™ hypothesis, in an attempt to track any different

effects among each type of investment stages i.e. seed, early and later.

Hypothesis 3: The COVID-19 pandemic affects the venture capital's activity more in the later

stage than in the early and seed stage of investments.

Given the researched literature, we can predict that later stages of investments would be more
affected by the coronavirus crisis than the seed and early stages. Nevertheless, this crisis has a
different nature and there might be some different outcomes from the previous research. The
expectations for this hypothesis are that the later stage of investment is affected in a higher

magnitude than the others, and it can also be the case where even the signal differs.

The economic environment brought about by the coronavirus pandemic is affecting industries
in a very exogenous way. While some industries are enjoying huge growth in revenues, others
are suffering because they are not even allowed to keep working. In short, the recent events
changed the whole perspective of some industries. As venture capitals invest in emerging
businesses, it is important to see to what extent these firms are reacting to this new reality. In

an attempt to answer some of these open questions, the 4™ hypothesis is formulated:

Hypothesis 4: The COVID-19 pandemic increases venture capital's investment levels on the

healthcare industry and decreases in the technology industry.

With all the work that has been done remotely, the hurdles that emerged are countless and many
startups were created to tackle those problems (More, 2020). The main goal of building this

fourth and last hypothesis is to capture any of these possible shifts of interest from venture
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capital investors to adjust to the new trends. Expectations for this study are in line with the
articles presented before and, for the sake of effectiveness, the main industries of interest have

been chosen conditional on investment amounts.

4. Data

4.1. Data Description

As mentioned before, the focus of this research is to study the impact of the coronavirus
pandemic environment on the venture capital industry. To test the hypotheses, we require a
wide range of data on deals and firm characteristics. In this section, all the data for the execution

of this paper will be described.

Regarding the hypotheses described in the last section, the dependent variable for the models
further constructed will reflect the volume of venture capital's activity. In line with previous
literature, the dependent variable used for the regressions is the equity invested by Firm, at
time;, retrieved from Thomson Reuters Eikon — Deal Screener. The unit of analysis for the
models applied is the deal established by each venture capital firm — Firm, ;. It is possible that
different firms invest in the same company during the same funding round (investment
consortium). The data was extracted in October 2020 and it comprises every venture capital
deal from January 2019 to September of 2020, with the dolar as the currency for every deal.
The deals from firms based on the following 36 countries were matched: Austria, Belgium,
Bulgaria, Channel Islands, Cyprus, Czech Republic, Denmark, Estonia, Finland, France,
Germany, Gibraltar, Greece, Hungary, Iceland, Italy, Latvia, Liechtenstein, Lithuania,
Luxembourg, Malta, Monaco, Netherlands, Norway, Poland, Portugal, Republic of Ireland,
Romania, Russian Federation, Slovak Republic, Spain, Sweden, Switzerland, Turkey, United
Kingdom and United States of America. For the purpose of this study, all European countries
are treated as the same region (Europe), and the United States as a different region. The entire
dataset amounts to 13,912 deals, relating to 10,625 funding rounds. From the entire list of deals,
8,573 concern venture capital firms based in the United States and 5,339 relate to venture
capitals from the European countries listed above. Finally, the Kurtosis of the variable Equity
invested by Firm,; would be 701, which indicates a strong non-normal distribution. Also, the

sample presented critical outliers that could negatively bias the results. To prevent these
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distortions, the variable used in the entire research is the logarithm of base 10 from the amount
of equity invested by Firm,; ;. The logarithm function has the effect of making larger values
from the sample less extreme (Principals of Econometrics, 2011, p. 152). Thus, not only do the

outliers become less significant, but it also turns the variable closer to a normal distribution.

Furthermore, to test the third hypothesis, the dependent variable is filtered to the required
segments. As the different stages of investment are included within the scope of study, the
dependent variable for each regression will be as follows:
- Seed: Equity invested by Firm, ; in companies at the first funding round
- Early: Equity invested by Firm, ; in companies at the second or third funding round
- Later: Equity invested by Firm,; in companies at fourth funding round or later
The same method was applied to the fourth hypothesis, but this time subject to the industries to

which the investment companies belong.

Secondly, an explanatory variable had to be created. The main goal of this study is to understand
how the economic environment resulting from the virus is affecting venture capital's
investments. The pandemic forced many countries to lockdown, freezing the economy for a
while. With the confinement, there was a drop of consumption and labour supply, increasing
unemployment. Consequently, production intensity slows down and the growth of the economy
is negatively affected. All these factors together generate a macroeconomic shock, which is
strongly correlated with the time of the lockdowns'. When accounting for the fear and
uncertainty, the peak is also registered at the start of the lockdown period. Accordingly, the
criteria for the construction of the explanatory variable will be the beginning of confinement in
each country®. The sample is split into two groups, and the COVID-19 variable signals if the
deal took place before or after the beginning of the confinement:

- The COVID-19 variable is a dummy, which takes the value of 1 for every deal that took

place after the first lockdown of its respective region, and 0 otherwise.

Finally, this leads us to independent variables other than the COVID-19 crisis, added to control
for influences on the dependent variable. The control variables are: region, round number, first
round dummy, number of firms investing in funding round, age of company receiving venture

capital funding, age of venture capital firm, and industry dummies (Table 1).

! Appendix C and D show the GDP and unemployment shock, recorded on the 2" quarter of 2020
2 Appendix E displays the considered dates for each country
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Table 1: Variable description

Variables Description

Dependent

Variables:

Equity invested The Logl0 of the total Equity amount invested by Firm,;

Independent

Variables:

COVID-19 Dummy variable indicating whether the investment takes place before
the COVID-19 pandemic environment (0) or after (1)

COVID- Interaction variable, multiplication between COVID-19 and region

19*Region dummy variables

Control

Variables:

Region Dummy  Dummy variable indicating whether the venture capital is from Europe

(0) or from the United States (1)

Round Number The number of times the company has received venture capital funds,
at funding date
First Round Dummy variable indicating whether the deal is relative to a first

funding round

Number Firms Number of firms participating in the same funding round, for the same

company

Company Age The log10 of the age from the company receiving venture capital
funding

VC Age The log10 of the age from the venture capital firm involved in the deal

Industry Dummy  Dummy variable indicating to which of the 10 industry categories the

company belongs

'Region' is a dummy variable that takes the value 1 for investments when the venture capital
firm is American and 0 for European venture capital firms. 'Round number' is the number of
the funding round, and ranges from 1 to 35. A dummy was created to control for the first funding
round, given the significance of this specific round. It takes the value of 1 for deals made on
the first funding round, and 0 otherwise. As mentioned before, several firms can participate in
the same funding round, taking the name of the respective investment consortium. To control
for this effect that knowingly influences the amount invested by firms, a variable is added with
the number of firms participating in the same investment round of the same company. The
variables 'Age of company receiving venture capital' and 'Age of venture capital firm' were
normalized. For both variables reporting ages, the logarithm of their respective value is applied.
The industry dummies control for the industry of the company invested by the venture capital
firm. There are 10 industry dummies that are determined by the Thomson Reuter Business

Classification (TRBC) — Business Sector®. Table 1 summarizes the variables described above.

3 The following link describes the 10 business sectors of TRBC -
https://en.wikipedia.org/wiki/The Refinitiv_Business Classification
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4.2. Descriptive Statistics

A first look at the statistics in Table 2 — Panel A shows us that the mean investment level for
deals before the beginning of confinement is slightly higher than the deals managed thereafter.
Given the fact that we are looking at the logarithm of the equity invested, even a small
difference could be proven significant. When looking at regions alone (Panel B and C), Europe
also shows a decrease in the average investment amount, while the deals from the United States
do not present any changes throughout the period of analysis. In line with the literature
presented, the average amount invested in a deal managed by American firms is higher than the
deals from European firms. Moreover, American deals have a higher standard deviation,

meaning that the investment amounts are more dispersed than in Europe.

The first conclusion that we can reach from the control variables is that both regions present
comparable firm characteristics, meaning that firms are similar among regions. Nevertheless, it
is still worth mentioning that in Europe the mean of round number is lower than in America.
The difference is not explained by the intensity of seed stage investments, as both regions have
around 40% of the investments related to the first funding rounds. The explanation might be
found in the fact that American venture capital firms go further in the investment stages than
European firms. As for the number of firms, Europe firms show a higher syndication level than
the American ones. Besides this, European firms decreased the investments related to first
funding rounds by 6pp after the pandemic. Manigart et al. (2002) argue that the syndicate size
among the European venture capital industry is driven by financial motives, contrasting with
the American industry, which implies risk reduction or other strategic reasons. The time period
captures a crisis, so it is possible that European firms resorted more to syndication than the

American ones, resulting in a higher average number of firms participating in a deal.
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Table 2: Descriptive statistics — 'Mean Before' stands for the mean of every deal that took place before the 'COVID-19'
variable turns 1 and 'Mean After' stands for every deal that took place after the variable turns 1. Every statistic reported as a
percentage is relative to the total number of deals.

Panel A - All

Mean Mean
Variables Obs Mean  StDev Before After
Dependent Variables:
Equity invested (log10) 13912 6.68 0.70 6.69 6.67
Control Variables:
Region Dummy (in %) 13912 61.62  49.00 63.21 58.08
Round Number 13912 2.76 2.50 2.75 2.78
First Round (in %) 13912 39.23  48.83 39.84 37.86
Number Firms 13912 3.38 2.47 3.30 3.58
Company Age 13912 1.77 0.20 1.77 1.77
VC Age 13912 3.63 0.57 3.63 3.62
Industries:
Basic Materials (in %) 13912 1.00 10.00 1.03 1.11
Consumer Cyclicals (in %) 13912 5.00 22.00 5.48 4.02
Consumer Non-Cyclicals (in %) 13912 7.00 25.00 6.56 6.75
Energy (in %) 13912 0.50 6.00 0.46 0.28
Financials (in %) 13912 5.00 22.00 5.33 4.81
Healthcare (in %) 13912 17.00  37.00 16.25 17.83
Industrials (in %) 13912 9.00 29.00 9.15 9.17
Technology (in %) 13912 55.00  50.00 54.80 54.90
Telecommunications Services (in %) 13912 0.40 7.00 0.46 0.44
Utilities (in %) 13912 0.20 5.00 0.31 0.16

Panel B - Europe

Mean Mean
Variables Obs Mean  StDev Before After
Dependent Variables:
Equity invested (log10) 5339 6.54 0.60 6.55 6.52
Control Variables:
Round Number 5339 2.56 2.14 2.52 2.64
First Round (in %) 5339  40.00 49.00 41.32 35.83
Number Firms 5339 3.83 2.56 3.74 4.00
Company Age 5339 1.76 0.29 1.76 1.76
VC Age 5339 3.60 0.53 3.62 3.59

Panel C - United States of America

Mean Mean
Variables Obs Mean  StDev Before After
Dependent Variables:
Equity invested (log10) 8573 6.77 0.74 6.77 6.77
Control Variables:
Round Number 8573 2.88 2.69 2.89 2.87
First Round (in %) 8573 39.00  49.00 38.97 39.33
Number Firms 8573 3.11 2.37 3.04 3.27
Company Age 8573 1.77 0.12 1.78 1.77
VC Age 8573 3.64 0.59 3.64 3.64
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Supporting this idea, we can see that both regions increased the average number of firms
involved in a deal after the beginning of the lockdowns. Finally, data on industries is consistent
with the expectations, with technology (55%) and healthcare (17%) being the ones in which
venture capitals invest more. If we look at the values within periods, there were more
investments in the healthcare industry after the coronavirus event than before, as both regions
present a 2pp increase. The technology industry also received more investments by European
firms, but American firms invested less in technology companies after the COVID-19. A

complete version of panel B and C from table 2 is presented in the appendixes®.

Finally, Table 3 presents a summary of the correlation matrix from the variables included in the
models. The complete version of this table is on the appendix. From the first column we can
see that the COVID-19 variable negatively correlates with the dependent variable (-0.02). The
rest of the variables, excluding the first round, have a positive correlation with the equity
invested by firm. Judging by these values, it is fair to say that first investment rounds tend to
involve less equity invested, and that this amount is expected to increase as the round increases.
Concerning the correlations between control variables, there are some variables that show high
correlation. To prevent multicollinearity, variance inflation factors (VIF) are calculated for all
variables. Results for VIF are displayed in table 3. James et al. (2017) argue that the maximum
value of a VIF should not be higher than “5”, being “1” the lowest. The low values of VIF

suggest that multicollinearity should not be an issue in this investigation.

Table 3: Correlations and VIF's — This table presents the correlations between each variable and the dependent variable in
the second column. The third column regards the variable's correlations with the explanatory variable. The last column
displays the variance inflation factors (VIF) for each independent variable.

Equity invested (logl0)) COVID-19 VIF
Equity invested (log10) 1
COVID-19 -0.02 1 1
Region Dummy 0.16 -0.14 1.03
Round Number 0.23 0.01 1.51
First Round -0.28 -0.03 1.52
Number Firms 0.24 0.06 1.09
Company Age 0.14 0.02 1.07
VC Age 0.15 -0.01 1.06

4 Industry’s statistics relative to European and American firms are described in appendix F and G (respectively)
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5. Empirical Methods and Results

To test the validity of the hypotheses presented before, several models are tested. In this section,
the models applied will be explained along with the results for each hypothesis. All models
presented below are reported as robust standard errors to prevent a possible presence of
heteroskedasticity (Principles of Econometrics, 2011, p. 318). Concerning multicollinearity,

VIF tests were run through all models to make sure results are robust.

First Hypothesis: The COVID-19 pandemic negatively affects the venture capital's activity.

The following base regression is built with the dependent variable being the amount invested

by the venture capital firm and the variable of interest being COVID-19, described above.

Equity.Inv;y = a+ [1,COVID_19+ &

The dependent variable was modified to the log10 of its original value to be treated as normally
distributed and to diminish the outliers' significance. After building this base regression, control
variables are added on the model to see if the results are robust. 'Region Dummy' is only
introduced on a second model to make sure this variable was not absorbing other country

specific factors and creating a bias on the results.

Equity.Inv;y = a + p,,COVID_19+ B, RoundNumber+ B3 FirstRound +

PacNumberFirms+ Bs .CompanyAge+ B¢ :VC.Age + B, IndustryDummies + &
Equity.Inv;; = a + 1,COVID_19+ [, RegionDummy+ B3 RoundNumber+

Py FirstRound + fs NumberFirms+ B¢ .CompanyAge + (;,.VC.Age +

Ps¢IndustryDummies + £
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Table 4: COVID-19 and the total level of investments in venture capitals — For all models presented in this table, standard
errors are robust and clustered by firms. The dependent variable for Model I and 1l is the log10 of the Equity invested. The p-
values are presented in parenthesis: *p<0.10; ** p<0.05; *** p<0.01; two-sided tests employed.

Model I Model I1
(OLS) (OLS)

Log10(Equity invested) Log10(Equity invested)
Variables B (p-value) B (p-value)
COVID-19 -0.0241 (0.038) ** -0.0248 (0.029) **
Region dummy 0.2633 (0.000)  ***
Round number 0.0223 (0.000) *** 0.0177 (0.000)
First round -0.2470 (0.000) **x* -0.2541 (0.000) **x*
Number firms 0.0512 (0.000) *** 0.0594 (0.000)
Company age 0.2924 (0.000) *#** 0.2865 (0.000)  ***
VC age 0.0804 (0.000) *** 0.0697 (0.000) ***
Industry dummies YES YES
Constant 5.7001 (0.000) *** 5.573 (0.000) ***
Observations 13912 13912
F-test p<0.001 p<0.001
R? 0.1413 0.173
Skewness (Kurtosis) -0.32 (3.91) -0.32 (3.91)

Judging by the models I and II, the variable COVID-19 has a negative effect on the venture
capital activity (at a 5% significance level). Looking only at coefficients, we can say that, on
average, the venture capital investment level experienced a decrease of around 2.5 percent due
to the macroeconomic shock plus the fear and uncertainty generated by the coronavirus

pandemic. Results are consistent with or without the region fixed effects.

For the control variables, results show a powerful relationship with the dependent variable.
'Region dummy' is controlling for country fixed effects. To make sure results were robust, this
variable was not introduced in the first model. When introduced in model I1, it shows a positive
relationship at a 1% significance level, which is consistent with the summary statistics, where
we can see that deals involving American venture capital firms are, on average, of a larger
amount than in Europe. The coefficient of this variable is huge, and the interpretation that we
can take from it is that, on average, the investment amount of an American firm deal is 26.33%
higher than a European one. Furthermore, the variables ' Round number' and 'First round' show
that investments tend to be of a higher amount as the funding round increases. The "Number of
firms' show a positive relationship in the dependent variable as well, meaning that as the number
of firms involved in a deal increases, the amount invested by each firm is also expected to be

higher. A possible explanation for this might be the share of risk, which reduces individual risk

19



and might allow firms to invest a higher amount. Interpreting the coefficient, as the number of
firms in a deal increases by 1, the amount invested by each firm would increase by 5.94%
(Model IT), at the 1% significance level. Lastly, both variables addressing the ages of the entities
participating on a deal are proven to positively affect the dependent variable, at the 1%
significance level. Therefore, the control variables are all significant and with the expected

signs.

In short, the COVID-19 variable shows a negative relationship with the amount invested by
venture capitals, and coefficients are significant at a 5% level — the coronavirus crisis seems to
have a significant negative impact at the level of venture capital investments. We can therefore

accept the first hypothesis.

Second Hypothesis: The COVID-19 pandemic affects the venture capital's activity more in

Europe than in the United States

Now we want to test the relationship between the COVID-19 variable and the investment
amount of venture capital deals within regions. To test this hypothesis, three models are
constructed. The sample is split into European deals and American deals. This will lead us to
the first and the second model, where an OLS regression is run for each region. Lastly, the third
model is constructed with the entire data from the European and American deals, but the
variable COVID-19*Region is introduced. In the third model, §; will be the term we are
interested in. It will determine how much the treatment group (American deals) changes
compared to how much the control group (European deals) changes after the treatment event

(COVID-19). The equations for the regressions of the three models are presented below.

Equity.Inv;, (only Europe) = a + ,,COVID_19+f3 . RoundNumber+ f, FirstRound

+ Bs ¢ NumberFirms+ B¢ CompanyAge + [, VCAge + BgIndustryDummies + &

Equity. Inv; ;(only America) = a + p;,COVID_19+ B, \RoundNumber+
P3FirstRound + B, NumberFirms+ fs,CompanyAge + B¢ VC.Age +

B7 ¢IndustryDummies + &
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Equity. Inv;, (All) = a + B1,COVID_19+ B, RegionDummy+ B3 Region * COVID_19
+ B4 RoundNumber+ Bs FirstRound + B¢ NumberFirms+ (5, .CompanyAge +

PstVC.Age + B IndustryDummies + &

Table 5: COVID-19 and the level of investments in Europe and America separately - For all models presented in this table
standard errors are robust and clustered by firms. The dependent variable in Model 1 is the logl0 of the equity invested by
European firms, in Model Il is the logl0 of the equity invested by American firms, and in Model 111 is the logl10 of the equity
invested by both European and American firms . The p-values are presented in parenthesis: *p<0.10; ** p<0.05; ***
p=0.01; two-sided tests employed.

Model I Model 11 Model I1I
(OLS) (OLS) (OLS)
ample I: European ample II:
Samp eDeallsl o An?ericlz)l: Deals Sample I1: All deals
Log10(Equity Log10(Equity Log10(Equity
invested) invested) invested)

Variables B (p-value) B (p-value) B (p-value)
COVID-19 -0.0370 (0.022)** -0.0170 (0.269) -0.0514 (0.002)***
Region Dummy 0.2489 (0.000)***
Region*COVID-19 0.0431 (0.055)*
Round Number 0.0390 (0.000)***  0.0138 (0.000)***  0.0177 (0.000)***
First Round -0.2460 (0.000)***  -0.2581 (0.000)***  -0.2548 (0.000)***
Number Firms -0.0019 (0.559) 0.1005 (0.000)***  0.0594 (0.000)***
Company Age 0.2231 (0.000)***  0.3706 (0.000)***  0.2859 (0.000)***
VC Age 0.0754 (0.000)***  0.0719 (0.000)***  0.0695 (0.000)***
gﬁaﬁiyes YES YES YES
Constant 5.8748 (0.000)*** 55613 (0.000)***  5.5881 (0.000)***
Observations 5339 8573 13912
F-test p<0.001 p<0.001 p<0.001
R2 0.154 0.195 0.174
Skewness
(Kurtosis) -0.27 (5.01) -0.46 (3.67) -0.32 (3.91)

Starting the analysis by looking at model I, the COVID-19 variable seems to affect European
firms' level of investments. The amount invested in deals made throughout the coronavirus
period is expected to be 3.70% lower than before the virus, on average, at a 5% significance
level. The control variables show a strong relationship with the dependent variable and the

expected signs, except for the 'Number of firms'. Interestingly, this variable does not seem to
significantly impact the amount invested by European venture capitals. The reason might be

that European firms do not take the number of firms investing in the same funding round as

21



criteria for the amount being invested (e.g. European firms might have a set value independently

of the number of firms investing).

When looking at Model II, the explanatory variable is also negative but loses significance.
American venture capitals did not reduce the amount invested due to the macroeconomic shock
and the uncertainty induced by the pandemic, at a significant level. Nevertheless, it is important
to mention that the variable addressing the number of firms is significant this time. On average,
as the number of firms participating in a funding round increases by 1, the amount invested by

an American firm would increase by 10.05%, at the 1% significance level.

Finally, Model III presents a Difference-in-Difference (DiD) approach, implemented through
OLS regression. Results for this model show what was suggested by Models I and II. The
impact of the pandemic on the investment levels is higher in Europe than in America. The DiD
estimator shows that European firm deals are more negatively affected by the pandemic than

American firm deals. The impact is 4.31% stronger in Europe, at the 10% significance level.
To wrap up, the influence of the factors absorbed by the COVID-19 pandemic on the investment
amounts seems to be higher in European firms than in American firms. With the results in line

with what was expected, the second hypothesis is accepted.

Third Hypothesis: The COVID-19 pandemic affects the venture capital's activity more in the

later stage than early stage of investments.

The third hypothesis is intended to study the impact of the variable COVID-19 crisis at the
different stage levels. To make this possible, three separate equations are constructed where the
dependent variables are: Equity Invested by Firm on a Seeding round (1% round); Equity
Invested by Firm on an Early round (2" or 3™ round); and Equity Invested by Firm in a later
round (later than 3™ round). The following equations present the base regressions constructed

for this hypothesis.

Equity.Inv.Early;; = a + p,,COVID_19+ &

Equity.Inv.Seed;; = a + ,,COVID_19+ &

22



Equity.Inv. Later;; = a + p,,COVID_19+ &
The dependent variables of the three regressions are normalized by the logl0 function, as
explained before. The first hypothesis approach is applied here, except for the control variables
addressing the funding rounds — Number Round and First Round. The final equations for the

third hypothesis are presented below.

Equity.Inv.Seed;; = a + p;,COVID_19+ B, RegionDummy + B3 NumberFirms+
ParCompanyAge + Bs VC.Age + g IndustryDummies + £

Equity.Inv.Early;, = a + p1,COVID_19+ [, ;RegionDummy + 3 NumberFirms+
ParCompanyAge + Bs VC.Age + g IndustryDummies + £

Equity.Inv.Later,; = a + f1,COVID_19+ B, RegionDummy + B3 NumberFirms+

ParCompanyAge + Bs VC.Age + g IndustryDummies + &

Table 6: COVID-19 and the level of investments on different stages of funding rounds - For all models presented in this table
standard errors are robust and clustered by firms. The dependent variable in Model 1 is the log10 of the equity invested in
seed funding rounds, in Model 11 is the log10 of the equity invested in early funding rounds, and in Model Il is the logl0 of
the equity invested in later funding rounds. The p-values are presented in parenthesis: *p<0.10; ** p<0.05; *** p<0.01; two-

sided tests employed.

Model I Model 1T Model I1I
(OLS) (OLS) (OLS)
Sample I: Seed Sample II: Early Sample III: later
Rounds Rounds Rounds
Log10(Equity Logl10(Equity Logl10(Equity
invested) invested) invested)
Variables B (p-value) B (p-value) B (p-value)
COVID-19 -0.0523 (0.003)***  -0.0108 (0.548) 0.0028 (0.911)
Region Dummy 0.2084 (0.000)*** 0.2678 (0.000)***  0.3459 (0.000)***
Number Firms 0.0353 (0.000)*** 0.0595 (0.000)***  0.0783 (0.000)***
Company Age 0.2634 (0.000)*** 0.3573  (0.000)***  0.1962 (0.011)**
VC Age 0.0668 (0.000)*** 0.1063 (0.000)***  0.0416 (0.144)
g‘i‘fgg{es YES YES YES
Constant 5.4693 (0.000)*** 5.6667 (0.000)*** 53376 (0.000)***
Observations 5457 4959 3496
F-test p<0.001 p<0.001 p<0.001
R? 0.100 0.105 0.130
Skewness
(Kurtosis) -0.19 (4.31) -0.50 (4.57) -0.75 (4.50)
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Starting the analysis on the seed stage of investments (Model I), the results show that the impact
of the COVID-19 variable is significant at the 1% confidence level. This variable's impact is
negative, meaning that the amount invested in the first rounds decreased by 5.23% due to the
environment brought by the pandemic. When looking at Models II and III, the pandemic period
does not seem to impact the investment levels at the early and later stages of investments, at a
significant level. The coefficient is positive for later stages of investments (Model III), but
nothing can be implied based on these results because they are statistically insignificant.

'Region dummy' shows a strong relationship with the dependent variable again, and the
coefficient does not differ a lot from the results provided in table 4, even though when analyzing
later stages of investments (Model III) we can see that the coefficient for 'Region dummy' is
higher than in any other model. The interpretation is that, when looking only at later funding
rounds, the investment amount of an American firm deal is 34.59 % higher than a European
one. This result is consistent with what has been discussed in the summary statistics, where it
is stated that American venture capital firms go further in the investment stages than European
firms. If we look at the three models simultaneously (I, II, and III), the variable "Number of
firms' also provides some interesting results. The sign is again positive, as expected, and it is
significant at the 1% significance level. Also, a trend can be seen regarding this variable, as it
increases with funding stages. From the results provided, we could say that for later stages of
investment, the influence from the number of firms on the investment amount is expected to be
higher (increasing coefficient). Furthermore, results on the variable addressing the age of
venture capitals show that this factor's importance is not significant for later stages of
investments. When investing in a later funding round, venture capital age does not appear to
impact the firm's amount invested. Still, both coefficients addressing ages are higher at the early
stages of investment, meaning that the age factor is more determinant on deals relating to 2™

or 3" funding rounds.

To conclude, the testing of the third hypothesis yielded different results for each stage of
investment. The seed stage is negatively affected by the COVID-19 crisis (at a 1% level), while
early and later stages are not. Therefore, we reject the hypothesis that the impact of COVID-19

is higher on later stages of investment.
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Fourth hypothesis: The COVID-19 pandemic increases venture capital investment levels in the

healthcare industry and decreases in the technology industry.

To develop the fourth and last hypothesis of this paper, the first step is to isolate the deals by
industry category. After obtaining the data for each industry under study, the log10 function is
applied to the investment amounts, just as before. For the sake of brevity, the only industries
that are going to be presented in this section are technology and healthcare. The selection
criterion was the impact on the venture capital industry, and these are the industries where
venture capital firms allocate the majority of the investment funds (72% overall). The base
regressions for this hypothesis require two separate models, being the dependent variable the
amount invested by a firm in a company from the technology industry (model I) and the

healthcare industry (model II).

Equity.Inv.Technology; = a + ,,COVID_19+ &
Equity.Inv. Healthcare;; = a + ,,COVID_19+ &

The control variables are added further on to control for the factors that are known to influence

the dependent variable, leading to the final equations:

Equity.Inv.Technology; = a + p1,COVID_19 + 5, . RegionDummy +
p3Round. Number + f,First. Round + fs NumberFirms+ f¢.CompanyAge +
,37'tVC.Age + &£

Equity.Inv. Healthcare;; = a + p,,COVID_19 + 5, RegionDummy +
p3Round. Number + B, First. Round + fs NumberFirms+ f¢.CompanyAge +
p7:VC.Age + &
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Table 7: COVID-19 and the total level of investments by industries - For all models presented in this table standard errors
are robust and clustered by firms. The dependent variable in Model I is the logl10 of the equity invested in the technology
industry, and in Model 1l is the log10 of the equity invested in the healthcare industry. The p-values are presented in
parenthesis: *p<0.10; ** p<0.05; *** p<0.01; two-sided tests employed.

Model I Model 11
(OLS) (OLS)
Sample I: Technology Sample II: Healthcare

Log10(Equity invested) Log10(Equity invested)
Variables B (p-value) B (p-value)
COVID-19 -0.0477  (0.001)  ** 0.0564 (0.034) **
Region dummy 0.2731 (0.000)  *** 0.3111 (0.000)  ***
Round number 0.0315 (0.000) ***  -0.0083 (0.120)
First round -0.2664 (0.000)  *x** -0.0742 (0.023)  **
Number firms 0.0608 (0.000)  *** 0.0851 (0.000)  ***
Company age 0.4175 (0.000)  **x* -0.0174 (0.777)
VC age 0.0913 (0.000)  *x** 0.0491 (0.050)  **
Constant 5.2342 (0.000)  *x*x* 6.1563 (0.000)  ***
Observations 7625 2329
F-test p<0.001 p<0.001
R2 0.208 0.166
Skewness (Kurtosis) -0.28 (3.79) -0.68 (3.97)

Table 7 shows us that the variable COVID-19 has a negative relationship with the amount
invested in technology companies (Model I). The coefficient is significant at a 1% level, and
the interpretation is that, when investing in technology companies, venture capitals reduced the
amount invested by 4.77%, on average. Results are consistent with the literature presented. Just
as for the last hypotheses, control variables show a very strong impact on the dependent variable
for the 1% model applied in table 7. The signs of these variables are as expected and consistent

with previous results. All coefficients are significant at a 1% level.

Lastly, model II indicates that the variable COVID-19 has a positive impact on the amount
invested by venture capital firms in the healthcare industry. Looking at the explanatory variable,
the coefficient is significant at a 5% level, explaining a 5.64% increase in the amount invested
in the healthcare industry during the pandemic period. The variables' Region dummy', 'First
round', 'Number firms' and 'VC age' show the expected signs and are almost all significant at a
1% level. As for the variable 'Round number', results contradict what was seen in previous
results. This time, the coefficient is negative, meaning that a lower amount of investment is
expected at later stages of investment. The reason behind this change is possibly due to

industry-specific effects; nevertheless, it is statistically insignificant. The same applies to
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'Company age', where the coefficient is the opposite as for other hypotheses, though it is also

insignificant.

To sum up, the effect of the COVID-19 variable is successfully tested on the dependent
variable, at an industry level. The main takeaway from this hypothesis is that the variable of
interest can impact the venture capital industry in different ways and magnitudes when selecting
different industries. As such, the fourth hypothesis is accepted — the COVID-19 pandemic
increases the healthcare industry's investment amounts and decreases in the technology

industry.

6. Discussion of results

Starting with the explanatory variable, results show that COVID-19 variable has a negative
impact on the overall venture capital level of investments. Considering early literature on the
global financial crisis, venture capitals should not significantly decrease the raised amounts.
Still, just as Chandna (2020) pointed out, this crisis has a more abrupt impact on some
industries, which could be the reason for these results. Concerning the control variables, the
first hypothesis's results show that its relationship with the dependent variable is strong and
significant. The sign of the coefficients is also in line with what was expected — American firms
invest higher amounts; as the round number increases, so does the amount invested; as the
number of firms participating in a deal increases, so does the amount invested; and that the

older the companies involved, the higher the amount invested.

While the negative impact holds significant for European countries, American firms do not
present a significant negative impact on the amounts raised throughout the pandemic.
Supporting this outcome, the DiD model also suggests that European firms decreased their
investments at a higher level than American firms, and results were significant. Concerning this
hypothesis, results are in line with our expectations, which were built on the assumption that
the American venture capital market is stronger than the European one. This business model
was crafted in the United States and, since then, it has been the region with the most influence
on the industry. A more developed market might have helped American ventures to hold more
resources and keep the investment levels, even throughout the pandemic. All the determinants
affecting investments held significant except for the 'Number of firms' in the European market.

In Europe, syndication among venture capitals is driven by financial motives (Manigart et al.,

27



2002). Therefore, it is fair to expect that the amount invested by European firms would not
increase with an investment consortium. Also, it is still worth mentioning that financial

constraints are even more significant, given the fact that we are analyzing a crisis period.

When looking at different stages of investments, results contradict the literature on the global
financial crisis. This time, the seed stage of investments was the most affected. This
hypothesis's expectations were formulated based on previous works, but this analisys' outcomes
can have a possible justification. First, if we consider the supply of venture capital, firms are
investing with greater precaution than ever, and this might have pushed them away from
investing huge amounts in new businesses, which should be riskier (Lavender et al., 2020).
Secondly, when looking at the demand for venture capital, some interesting conclusions might
come up. Bendell et al. (2020) argue that the entrepreneur's mood highly influences
entrepreneurship activity. The times we live in suggest that the fear of failure is very likely to
occur. Considering this, individuals might have been frightened by the pandemic and stepped
back from creating a company. Regarding the characteristics of the firms and deals, results

present the expected outcomes, which align with the first hypothesis.

Finally, the fourth hypothesis also presents fascinating results. The root of the crisis we are
living lies in is a disease, and many health issues came up with the onset of this new virus. With
people under lockdown, healthcare technology represented a growing need for everyone. With
this new reality, many companies devoted their time to tackle these needs that surged
throughout the pandemic. Therefore, results are in line with the expectations, and the COVID-
19 variable shows a positive impact on the amount invested by venture capitals in the healthcare
industry. Regarding the technology industry, results yielded a negative impact on investment
levels. Delloitte (2020) issued a paper that explains why the technology industry is having a
hard time because of the pandemic. The supply of raw materials, the disruption to the
electronics value chain and the inflationary risk on products are the leading causes pointed out.
Looking at the control variables' results in this last hypothesis, technology industry investment
levels are strongly influenced by all the determinants used. Nevertheless, the healthcare

industry amounts do not seem to be driven by the round number and by the company age.
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7. Conclusion

The research conducted in this paper aimed to understand the impact of the coronavirus
pandemic on the level of investments handled by venture capitals. The study developed allows
us to make conclusions at four different levels: venture capital industry as a whole, venture
capital in Europe and America, venture capital per stage of investments, and venture capital's

industries of preference.

Using data from both European and American firms, our study proved that indeed COVID-19
affected the amounts raised. The level of investments suffered a 2.5% drop due to the
macroeconomic shock and uncertainty recorded since the beginning of the lockdowns. When
we separated the data into regions, we concluded that the pandemic affected more European
venture capital firms than American ones. While Europe deals suffered a decrease of almost
4% on the average level of investments, American deals did not prove to have a significant
drop. This leads us to identify the following implications for startups that are seeking capital:
— There was a decrease in the overall level of investments, meaning that firms willing to
raise capital should weight the tradeoff between asking now or postponing their funding.
With the reduction of capital supply, competitiveness amongst startups increases and it
can be more challenging to be the chosen one;
— If there is a huge need to raise capital or a brilliant idea to be implemented as soon as
possible, it should probably be best to seek American venture capital firms. They did not

lower their level of investments as much as European firms;

When comparing the different stages of investment, seed stage proved to be the most affected
by the pandemic. Considering European and American ventures, there was a 5% drop on the
amounts raised concerning the first rounds of investments. As regards the early and later stages
of investments, it was not found a significant decrease. Startups that did not receive initial
funding yet should include a discount of around 5% in their business planning due to the
pandemic. If the company is looking for a second or later funding round, it should be more
concerned about the increased competitiveness among potential investment recipients, as the

amounts raised did not suffer from the pandemic.
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Taking the fourth hypotheses into account, there are some interesting conclusions that we can
take from it. The technology industry has always been the main focus of venture capital's
funding. Even though the crisis we are living raised some different needs for the moment. In
this paper, we conclude that while the technology industry's investment levels decreased, the
healthcare industry experienced an increase in the raised amounts. Relating these results with
the stages of investments, we have to consider that only 37% of the healthcare industry deals
are relative to a first funding round. Besides the fear of investing in new-born businesses, it can
also be the case where the seed stage of investments has been hurt by this shift of industry focus,

given that the healthcare industry performs poorly on this stage of investments.

8. Limitations and Further Research

During this research, several factors have been identified with the potential to limit the analysis.
To start with, the time period can be considered too short to detect any relevant changes. Many
deals that have been recorded through the pandemic were already closed before the virus came
to life. This paper only studies the effects of coronavirus until September of 2020, and the
pandemic is still ongoing by the end of this year. Nevertheless, the literature on this late topic
is still scarce, so this paper should constitute a valuable tool on venture capital's reaction to the

recent events.

When matching the deals by regions, the European countries did not present an even amount
of deals. European deals came mainly from the United Kingdom, Germany, and France. This
discrepancy can also create some "bias" on the results. To make this analysis more complete,
we should account for the economic environment within European countries. Also, the
COVID-19 pandemic affected all countries included in this research, but not in the same way.
Some countries got more impacted by the virus than others (i.e. the impact of COVID-19 in
Spain and Italy against Germany and France). The models used in this research do not consider

these factors.

To the best of our knowledge, this is the first study to empirically document and analyze the
effects of the COVID-19 pandemic on the venture capital raised amounts, comparing Europe
and America. Nevertheless, some improvements can be made to this research. First, it would
be interesting to see if the results reached in this analysis hold by expanding the time period

until when the virus is gone, which should be soon. Also, a post-COVID-19 analysis could be
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done - will there be permanent damages or shifts in the industry? Second, once the
macroeconomic determinants of the year 2020 are available, it will be possible to scale the
raised amounts to the country's size. This way, we can control for the different economic
environment across the European countries. As such, there are many questions left unanswered:
- Does the impact of COVID-19 on startups differ when a venture capital does not back
the company?
- Is there any different selection effect than before, when choosing the companies? If so,
which are the key factors that will allow a startup to get funding?
- Over a more extended period, did the importance of venture capital funding for startups

increase or decrease due to the pandemic?
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Appendix A: Recession and Unemployment search volume intensity. Source: (Barrios and
van der Wielen, 2020).

This figure's upper panel plots the DiD estimates in the search’s intensity for recession in the European countries. The time
‘0’ is accounted for as the announcement of the first positive coronavirus case. The peak is recorder 6 weeks after the

announcement of the first positive case (March). The lower panel applies the same model but for unemployment related
searches. Here, the peak is registered 3 weeks after the announcement of the first positive case.
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Appendix B: Market uncertainty and search volume intensity. Source: (Lydcsa et al. 2020).

This figure's upper panel shows the value and the realized variance of the S&P 500 index over the period from December
2019 to April 2020. The lower panel plots the search intensity and the abnormal searching volume activity relative to the
COVID-19. The search’s intensity's peak is accompanied by the crash of the index’s value, which happens in March 2020.
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Appendix C: GDP growth rates in Europe and America. Source: (Eurostat, 2020).

This figure's upper panel shows the GDP growth rates over the previous quarter for both European countries and America,
and the lower panel shows the GDP growth rates over the same quarter of the previous year. The shock of the GDP growth
occurred in the second quarter of 2020.
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Growth of employment rates in Europe. Source: (Eurostat, 2021).

.
.

Appendix D

This figure's upper panel shows the employment growth rates over the previous quarter for European countries and the lower

panel shows the employment growth rates over the same quarter of the previous year. The shock of the employment growth

occurred in the second quarter of 2020.
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Appendix E: Dates of country’s lockdowns.

This table displays the dates considered for the construction of the COVID-19 variable. As not all countries adopted the
lockdown as a precautious measure for the stop of the contagion, a summary of the governments' measures on the dates
listed below is described in the ‘Type of Measure’ column.

Country Date Type of Measure

Austria 16/03/2020 National lockdown

Belgium 18/03/2020 National lockdown

Bulgaria 01/03/2020 National lockdown

Channel Islands 25/03/2020 National lockdown

Cyprus 15/03/2020 Closed all borders and recommended social confinement

Czech Republic 16/03/2020 National lockdown

Denmark 12/03/2020 National lockdown

Estonia 17/03/2020 Closed all borders and recommended social confinement

Finland 16/03/2020 Closed all borders, schools, and recommended social
confinement

France 17/03/2020 National lockdown

Germany 23/03/2020 National lockdown

Gibraltar 24/03/2020 Closed all borders and recommended social confinement

Greece 23/03/2020 National lockdown

Hungary 28/03/2020 National lockdown

Iceland 16/03/2020 Closed all borders, schools, and recommended social
confinement

Italy 09/03/2020 National lockdown

Latvia 29/03/2020 National lockdown

Liechtenstein 17/03/2020 Closed all borders and recommended social confinement

Lithuania 16/03/2020 National lockdown

Luxembourg 19/03/2020 National lockdown

Malta 07/04/2020 National lockdown

Monaco 17/03/2020 National lockdown

Netherlands 12/03/2020 National lockdown

Norway 12/03/2020 National lockdown

Poland 13/03/2020 National lockdown

Portugal 19/03/2020 National lockdown

Republic of Ireland 12/03/2020 National lockdown

Romania 24/03/2020 National lockdown

Russian Federation 28/03/2020 National lockdown

Slovak Republic 12/03/2020 Closed all borders and recommended social confinement

Spain 14/03/2020 National lockdown

Sweden 18/03/2020 Banned gatherings and travel restrictions - Government
against lockdown

Switzerland 17/03/2020 National lockdown

Turkey 23/03/2020 National lockdown

United Kingdom 23/03/2020 National lockdown

United States of 19/03/2020 13t USA State's lockdown - California

America
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Appendix F: Complete version of ‘table 2° Panel B (Europe) including the industries’

statistics

'"Mean Before' stands for the mean of every deal that took place before the 'COVID-19' variable turns 1 and 'Mean After' stands
for every deal that took place after the variable turns 1. Every statistic reported as a percentage is relative to the total number
of deals.

Panel B - Europe

Mean Mean

Obs Mean StDev Before  After

Variables

Dependent Variables:

Equity invested (log10) 5339 6.54 0.6 6.55 6.52
Control Variables:

Round Number 5339 2.56 2.14 2.52 2.64
First Round (in %) 5339  40.00 49.00 4132 3583
Number Firms 5339 3.83 2.56 3.74 4.00
Company Age 5339 1.76 0.29 1.76 1.76
VC Age 5339 3.60 0.53 3.62 3.59
Industries:

Basic Materials (in %) 5339 1.00 11.00 1.13 1.16
Consumer Cyclicals (in %) 5339 5.00  22.00 5.86 3.99
Consumer Non-Cyclicals (in %) 5339  7.00  25.00 6.85 6.31
Energy (in %) 5339 1.00 8.00 0.76 0.39
Financials (in %) 5339 6.00  23.00 6.45 4.60
Healthcare (in %) 5339  16.00 37.00 15.60 17.33
Industrials (in %) 5339  10.00  30.00 10.10 10.30
Technology (in %) 5339  53.00 50.00 @ 52.17 54.54
Telecommunications Services (in %) 5339 1.00 7.00 0.54 0.61
Utilities (in %) 5339 0.00 5.00 0.42 0.06
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Appendix G: Complete version of ‘table 2° Panel C (United States of America) including

the industries’ statistics

'"Mean Before' stands for the mean of every deal that took place before the 'COVID-19' variable turns 1 and 'Mean After' stands
for every deal that took place after the variable turns 1. Every statistic reported as a percentage is relative to the total number
of deals.

Panel C - United States of America

Mean  Mean
Variables Obs Mean StDev Before  After
Dependent Variables:
Equity invested by Firm (log10) 8573 6.77 0.74 6.77 6.77
Control Variables:
Round Number 8573  2.88 2.69 2.89 2.87
First Round (in %) 8573  39.00 49.00 38.97 39.33
Number Firms 8573  3.11 2.37 3.04 3.27
Company Age 8573 1.77 0.12 1.78 1.77
VC Age 8573  3.64 0.59 3.64 3.64
Industries:
Basic Materials (in %) 8573 1.00 10.00 0.97 1.08
Consumer Cyclicals (in %) 8573  5.00 22.00 5.25 4.04
Consumer Non-Cyclicals (in %) 8573 7.00 25.00 6.39 7.07
Energy (in %) 8573 0.00 5.00 0.28 0.20
Financials (in %) 8573  5.00 21.00 4.68 4.96
Healthcare (in %) 8573  17.00  38.00 16.64 18.19
Industrials (in %) 8573  9.00 28.00 8.60 8.35
Technology (in %) 8573  56.00  50.00 56.27 55.20
Telecommunications Services (in %) 8573  0.00 6.00 0.41 0.32
Utilities (in %) 8573 0.00 5.00 0.25 0.24
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Appendix H: Complete version of ‘table 3’ - Correlations and VIF's

This table presents a correlations matrix for all the variables used in this research. The correlations between each variable
and the dependent variable are displayed in the second column. The following columns present the correlations among every
variable used in the models applied. The last column displays the variance inflation factors (VIF) for each independent

variable.
infe(i?;(tly by COVID-  Region  Round First Number Company VC VIF
Firm 19 Dummy Number Round Firms Age Age

Equity invested 1
(log 10)
COVID-19 -0,02 1 1
Region Dummy 0,16 -0,14 1 1,03
Round Number 0,23 0,01 0,06 1 151
First Round -0,28 -0,03 0,00 -0,57 1 1,52
Number Firms 0,24 0,06 -0,14 0,12 -0,19 1 1,09
Company Age 0,14 0,02 0,03 0,24 -0,19 0,00 1 1,07
VC Age 0,15 -0,01 0,03 0,15 -0,16 0,18 0,05 1 1,06
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