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Abstract We assess the effect of the COVID-19 pandemic
on venture capital (VC) investments, documenting a signif-
icant decline in investments using a dataset of 39,527
funding rounds occurring before and during the pandemic
in 130 countries. In line with our theoretical considerations,
we show that this decline is more pronounced for invest-
ments characterized by higher uncertainty, namely invest-
ments in seed-stage ventures, industries affected more heavi-
ly by the COVID-19 crisis, international investments, and
non-syndicated investments. Investor prominence partially
moderates these effects.

Plain English Summary A new study, investigating
130 countries, finds that COVID-19 influenced the global
venture capital landscape in surprising ways. We assess
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the effect of the COVID-19 pandemic on venture capital
(VC) investments, documenting a significant decline in
investments using a dataset of 39,527 funding rounds
occurring before and during the pandemic in 130 coun-
tries. Our study shows that this decline is more pro-
nounced for investments in seed-stage ventures, indus-
tries affected more heavily by the COVID-19 crisis,
international investments, and non-syndicated invest-
ments. However, prominent investors are affected differ-
ently compared to less prominent VC firms.

Keywords COVID-19 - Pandemic - Crisis - Venture
capital - Uncertainty

JEL Classifications F21-G24-G41-1L26-M13

1 Introduction

Venture capital (VC) investments are volatile and cyclic.
They occur in boom and bust cycles and often follow the
economy. They increase in periods of economic growth and
decline in recessions (e.g., Bemstein et al., 2019; Gompers
& Lerner, 2004; Gompers et al., 2008). Studies that assess
the effects of crises like the tech bubble (1999-2001) (e.g.,
Aragon et al., 2019; Hochberg et al., 2018) and the global
financial crisis (GFC) (2007-2009) (e.g., Block & Sandner,
2009; Conti et al., 2019; Cowling et al., 2012) on the VC
financing of entrepreneurial ventures find the availability of
VC reduces after a crisis, and that investors shift their
attention from riskier new opportunities to investments al-
ready in their portfolios.
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We follow this line of inquiry and assess the impact
of the COVID-19 pandemic on the VC landscape. The
pandemic is unique in several respects. First, it is a
global health crisis with vast and potentially long-
lasting economic, social, and political consequences that
eclipse those of prior crises like the tech bubble or the
global financial crisis (e.g., IMF, 2020). Second, it has
led to governmental responses of unprecedented scale,
both economically (e.g., forced business closures, ac-
cess to credit, subventions, investment programs) and
socially (e.g., quarantines, curfews, social distancing,
travel bans) (e.g., Fairlie & Fossen, 2021a; Nicola
et al., 2020; Pedauga et al., 2021; Sebhatu et al.,
2020). These responses affect how VC investors and
entrepreneurs work, preventing in-person meetings,
and making travel more difficult and costly, thus
interfering with due diligence, monitoring, and
other activities. Third, the pandemic spread rapidly
worldwide, creating an almost instantaneous and
global crisis (Baker et al., 2020).

The COVID-19 pandemic increased economic uncer-
tainty for VC investors (e.g., Baker et al., 2020; Kuckertz
et al., 2020). VC investments have declined during previ-
ous periods of increased economic uncertainty (Bartz &
Winkler, 2016; Ramcharan et al., 2016), as it is more
difficult for investors to assess a portfolio venture’s pros-
pects and select high-quality ventures (e.g., Chemmanur
et al.,, 2011; Rosenbusch et al., 2013). Initial research
shows VC investments declined as COVID-19 spread
(e.g., Brown & Rocha, 2020; Brown et al., 2020; Howell
et al., 2020).

However, little is known about the pandemic’s conse-
quences for specific types of VC investments. Hence, we
dissect the overall effect to gain more nuanced insights.
We assume the impact is not uniform; some investors and
investments are affected more severely than others. Our
conceptual arguments focus on four sources of uncertainty
that VC investors try to mitigate in their investments:
portfolio firm uncertainty, industry uncertainty, foreign
country uncertainty, and solo investment uncertainty. We
argue that investors shy away from more uncertain invest-
ments in these areas because they find it challenging to
deal with multiple layers (or sources) of uncertainty simul-
taneously (Conti et al., 2019; Howell et al., 2020;
Rosenbusch et al., 2013). We also argue that these declines
are moderated by investor prominence because prominent
investors, who are highly connected and visible, will be
particularly reluctant to engage in more uncertain invest-
ments to preserve their position.
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Our investigation draws on 39,527 funding rounds
before and during the COVID-19 pandemic in 130
countries. We also add COVID-19 related variables for
each week (i.e., number of cases per country, lockdown
measures, government economic packages). We extend
initial studies of VC investor response in single coun-
tries by showing a global decline in VC activity due to
the increased economic uncertainty and social disrup-
tion of the COVID-19 pandemic. We then show that this
decline is larger for investments with higher portfolio
firm uncertainty (i.e., seed-stage investments), industry
uncertainty (i.e., investments in the travel industry),
foreign country uncertainty (i.e., international invest-
ments), and solo investment uncertainty (i.e., non-
syndicated investments). Finally, we find that prominent
investors reduce their investments in seed-stage and
international investments but make more travel-related
investments.

Our contribution is threefold. First, we contribute to
the literature on the impact of economic crises on VC
(e.g., Bernstein et al., 2019; Block & Sandner, 2009;
Conti et al., 2019), which has begun to assess the effects
of the COVID-19 pandemic on the VC landscape (e.g.,
Brown & Rocha, 2020; Brown et al., 2020; Howell
et al., 2020). We add to this research by providing
a global and more nuanced assessment of how VC
investments respond to the pandemic in terms of
characteristics such as the stage of investment and
syndication behavior.

Second, we contribute to investor prominence re-
search (e.g., Dimov et al., 2007; Gu & Lu, 2014; Hsu,
2004; Nahata, 2008) by showing that investors’ promi-
nence moderates their response to the COVD-19 crisis.
Protecting their prominence within the industry influ-
ences investors’ decisions during crises, which is an
important new finding.

Third, we contribute to research on crises and entre-
preneurship (e.g., Bradley et al.,, 2011; Cowling
et al., 2014), which often attributes decreases in
high-potential start-ups during crises to scarce ex-
ternal funding (e.g., Bartz & Winkler, 2016;
Davidsson & Gordon, 2016; Grilli, 2011). We
show that financial instability instigated by crises
does not affect investments in portfolio firms uni-
formly and is partially driven by changes in VC
investors’ behavior. This finding is connected to
the literature on the pandemic’s consequences
more generally (e.g., Block et al.,, 2021; Fairlie
& Fossen, 2021a; Pedauga et al., 2021).
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Finally, our findings have practical implications for
VC investors, ventures that seek funding during crises or
recessive periods, and policymakers who intend to cushion
the harmful effects of the pandemic or other crises by
stimulating the financing of entrepreneurial ventures.

2 Institutional background and related literature
2.1 VC investments and crises

Prior research shows that VC investments are affected
by economic crises. Analyzing data on VC investments
from 1976 to 2017, Howell et al. (2020) document that
aggregate deal volume, capital invested, and deal size
declined substantially in recessions. This is consistent
with the finding that VC investors are reluctant to close
new deals during economic crises and focus instead on
companies in their portfolios. For example, Bernstein
et al.’s (2019) survey of 319 experienced private equity
(PE) investors showed they became more involved with
their ventures during the GFC (e.g., increased interac-
tions, strategic advice, and monitoring) and were more
likely to commit additional equity to these ventures to
alleviate financial constraints but engaged in fewer new
deals. They attributed this to the features of PE invest-
ments: majority control, private ownership, connections
to banks, and the availability of uninvested funds.

The decline in VC investments is most affected by
increased uncertainty during and after crises. First, many
VC investors invest on behalf of large institutional investors
(e.g., pension funds, insurance companies, and large banks).
These investors are typically adversely affected by crises,
reducing their investments in risky asset classes (Hochberg
et al., 2018; Kahle and Stulz, 2013). Thus, VC investors
experience difficulty raising new funds or calling on addi-
tional funds promised by current investors. Second, the
accompanying economic downturn can negatively affect
VC investors’ portfolios (Block & Sandner, 2009), making
it more difficult for them to generate returns on their invest-
ments. Third, reductions in liquidity caused by an economic
downturn can limit their chances of successfully exiting
investments by IPOs or acquisitions (Conti et al., 2019;
Townsend, 2015).

2.2 VC investments and the COVID-19 pandemic

In April 2020, the International Monetary Fund (IMF,
2020) predicted that the COVID-19 pandemic would

induce the worst worldwide recession since the great
depression and “far worse” than the economic downturn
resulting from the GFC. These expectations were af-
firmed in July 2020, when several countries posted
historic declines in GDP. For example, both the USA
(Treece, 2020) and Germany (German Federal
Statistical Office, 2020) reported the largest quarterly
plunges in GDP ever recorded (for Q2, 2020).

Most governments issued significant investment and
aid programs (e.g., Fairlie & Fossen, 2021b; Howell
et al., 2020; Nicola et al., 2020). Nonetheless, the pan-
demic led to increases in business closures and unem-
ployment, stock market volatility, a tightening of global
financial market conditions, disruptions of supply
chains, shifts in spending behavior, and volatile com-
modity prices (Nicola et al., 2020; IMF, 2020).

These consequences, and the associated increase in
uncertainty (Baker et al., 2020), affected the VC land-
scape. For instance, shifts in demand made it more
difficult for VC investors to evaluate the prospects of
investment opportunities (Griffith, 2020; Shah, 2020a),
leading to more selective investment decisions (Lewin,
2020). Industry insiders reported a reluctance to close
new deals and prolonged decision processes (e.g., Grif-
fith, 2020; Rist, 2020; Shah, 2020a). This more cautious
approach reflects reduced incentives to buy illiquid as-
sets with long time horizons in times of high uncertainty
(Bellavitis et al., 2019; Longstaff, 2009; Shah, 2020b).
VC investors also face liquidity constraints and difficul-
ty raising new funds (Shah, 2020a).

These consequences suggest the COVID-19 pan-
demic reduced VC investment. Initial research supports
this notion. For example, using data for the USA,
Howell et al. (2020) document a sharp decline in
early-stage investments during the pandemic for both
the aggregate number of deals and funding, as well as in
the funding amount raised per deal. Similarly, Brown
and Rocha (2020) used Chinese data, and Brown et al.
(2020) used UK data, finding that in both countries, VC
declined sharply after the outbreak of COVID-19.

3 Conceptual background and hypotheses
3.1 Conceptual background
Entrepreneurial ventures often find it difficult to access

traditional forms of financing (e.g., bank financing) because
they can be highly uncertain and thus be risky for investors.
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This riskiness is one of the main conceptual explanations for
VC investors’ existence and their unique investment ap-
proach involving specialization, selection, monitoring,
adding value, and syndication (e.g., Baum & Silverman,
2004; Gompers and Lerner, 2001).

We assess changes in VC investment behavior due to
the COVID-19 pandemic. Explanations for differences
in how VC investors behave typically refer to how they
deal with uncertainty. There are multiple sources of
uncertainty in VC investments. The first relates to the
characteristics of the portfolio firm (portfolio firm un-
certainty). Investments in early- and late-stage portfolio
firms systematically differ in their associated uncertain-
ty and risk profiles (e.g., Cochrane, 2005; Conti et al.,
2019). The second is the portfolio firms’ industry (in-
dustry uncertainty), which influences its prospects (e.g.,
Gompers et al., 2020; Rosenbusch et al., 2013). The
third refers to the location of the portfolio firm (foreign
country uncertainty). Prior research assesses how inves-
tors mitigate uncertainty when investing in foreign
countries (e.g., Liu & Maula, 2016; Meuleman et al.,
2017). The fourth refers to how investors structure deals
and whether and how they use syndication or instead
invest alone (solo investment uncertainty) (e.g., Dimov
& Milanov, 2010; Wright & Lockett, 2003).

VC investors try to mitigate risk from these sources by
adjusting their behavior. However, the ability to select port-
folio companies with high future payofs is central to VC
investing (i.e., the “selection effect”) (Baum & Silverman,
2004; Chemmanur et al., 2011) and is crucial to their
business model (Gompers et al., 2020). The explanation
for this selection effect typically follows a resource-based
logic: VC investors evaluate and screen investments, for
example, through extensive due diligence (e.g., Chemmanur
et al., 2011; Gompers et al., 2020). However, uncertainty
may make this effort more difficult, especially when multi-
ple layers of uncertainty coincide (Bertoni et al., 2011; Liu
& Maula, 2016; Rosenbusch et al., 2013).

The COVID-19 pandemic induced a substantial in-
crease in economic uncertainty (Baker et al., 2020;
Block et al., 2021). It affects all actors in the VC eco-
system (e.g., VCs, investors in their funds, and portfolio
ventures) and the investment environment (e.g., industry
and country). Given the challenges of dealing with
multiple layers of uncertainty (Conti et al., 2019;
Howell et al., 2020; Rosenbusch et al., 2013), we argue
that the COVID-19-induced increase will lead investors
to shy away from investments with relatively higher
degrees of uncertainty.
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Below, we develop hypotheses on how VC investors
react to the COVID-19 pandemic when considering the
areas of uncertainty described above (i.e., portfolio firm
uncertainty, industry uncertainty, foreign country uncer-
tainty, and solo investment uncertainty).

3.2 Hypotheses

3.2.1 Portfolio firm uncertainty: investments
in seed-stage vs. late-stage portfolio firms

Seed-stage investments are more uncertain than later-
stage investments (Cochrane, 2005) because seed-stage
portfolio firms are early in their life cycle and suffer
from the liability of newness. The scarce data on which
to base investment decisions also make prospects chal-
lenging to evaluate (Conti et al., 2019; Cumming et al.,
2016; Gompers et al., 2020). In contrast, later-stage
deals involve more mature firms with developed busi-
ness models, existing revenues, and proven track re-
cords (Bellavitis et al., 2020b; Brown & Rocha, 2020).

The COVID-19-induced increase in uncertainty will
affect investments in early-stage ventures disproportion-
ately. Increased uncertainty requires higher discount
rates for long-term prospects, making seed investments
harder to justify. Indeed, several studies find that invest-
ments in early-stage ventures are more heavily affected
by crises than are later-stage investments (e.g., Conti
et al., 2019; Rosenbusch et al., 2013; Howell et al.,
2020). Initial evidence suggests that a more pronounced
decline in early-stage investments is also evident in the
COVID-19 crisis. Howell et al. (2020) find that early in
the COVID-19 outbreak in the USA, later-stage invest-
ments declined a little, but early-stage investments de-
clined significantly more. Similarly, Brown and Rocha
(2020) use data on Chinese VCs to show that invest-
ments in early-stage ventures declined more than later-
stage investments. While both studies focus on a single
country, we argue that the increased portfolio firm un-
certainty induced by COVID-19 leads to a more severe
reduction in seed-stage investments compared to later-
stage investments globally. We hypothesize

Hypothesis 1a (H1a): As the number of COVID-
19 cases increases, VC investors are less likely to
invest in seed-stage ventures.

Hypothesis 1b (H1b): As the number of COVID-
19 cases increases, VC investors are more likely to
invest in late-stage ventures
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3.2.2 Industry uncertainty: investments in specific
industries (i.e., biotech industry vs. travel industry)

The sector in which a potential portfolio firm operates is
a critical criterion for VC investors (Gompers et al.,
2020) because its industry shapes the venture’s attrac-
tiveness and prospects. VC investors often seek to invest
in the most promising industries with high growth po-
tential (Baum & Silverman, 2004; Rosenbusch et al.,
2013), partly explaining the bubble behavior and cyclic
nature of VC investments (Howell et al., 2020).

The COVID-19 pandemic does not affect all indus-
tries equally. For instance, most countries restricted
mobility to reduce the spread of COVID-19 while
boosting emergency healthcare investments. These re-
strictions include stay-at-home orders and domestic and
international travel restrictions (Nicola et al., 2020;
Pedauga et al., 2021; Sebhatu et al., 2020). Such restric-
tions are especially detrimental to the travel, tourism,
and hospitality industries (which we refer to as the travel
industry), which have suffered massive job losses and
steep declines in revenue (Becker, 2020; Haydon et al.,
2020). A plethora of anecdotal evidence supports this.
For example, governments undertook considerable ef-
forts to save airlines from bankruptcy: Germany offered
a $10b loan to the struggling Lufthansa (Bender, 2020),
while the USA loaned $25b to the American Airlines
Group (Siderm & Davidson, 2020).

In contrast, companies in the medical and biotech
industries (which we refer to as biotech) should be
affected more positively by the pandemic (Senior,
2020). A race to develop tests, vaccines, and treatments
led to positive public sentiment towards these compa-
nies. Spikes in companies’ stock prices undertaking
COVID-19 research or developing treatments demon-
strate this (De Rojas, 2020). There are also government
incentives to accelerate the development of solutions to
the pandemic (e.g., facilitating the importation of med-
ical equipment and fast-tracking development of vac-
cines) and prepare for future health crises (e.g., in-
creased testing coverage and the supply of medical
equipment) (European Parliament, 2021).

Against this background, our expectation is twofold:
ventures in the travel industry face difficulties generat-
ing revenues and suffer from more significant uncertain-
ty. We thus expect VC investors to reduce their funding
of travel companies. Conversely, some biotech compa-
nies have more certain prospects because of their role in
combating the COVID-19 pandemic. Therefore, we

argue that the travel industry’s greater uncertainty leads
to a more severe reduction in travel-related investments
than biotech investments. We hypothesize:

Hypothesis 2 (H2a): As the number of COVID-19
cases increases, VC investors are less likely to
invest in travel ventures.

Hypothesis 2 (H2b): As the number of COVID-19
cases increases, VC investors are more likely to
invest in biotech ventures.

3.2.3 Foreign country uncertainty: investments
in foreign portfolio ventures

Despite their traditional preference for investing in near-
by firms (i.e., the “home bias” described by Coval &
Moskowitz, 1999) that makes monitoring and provision
of value-added services easier, VC investors in-
creasingly engage in cross-border deals (Cumming
et al.,, 2016; Meuleman et al., 2017). Foreign mar-
kets are less certain than domestic markets are
(Liu & Maula, 2016). However, during times of
economic stability, international investments enable
VC investors to invest outside their core areas to
diversify portfolio risk and allocate capital more
efficiently (e.g., Conti et al., 2019; Stein, 1997).
Yet peripheral investments can lead to fewer econ-
omies of scale and scope since specialization in a
sector or country enables a greater understanding
of markets and people (Gompers et al., 2019).
Economic stability makes experimentation less
costly because VC investors have better access to
funds and can rely on otherwise more predictable
returns (Conti et al., 2019; Nanda & Rhodes-
Kropf, 2017). While this argument has been ap-
plied mainly to investors’ sectoral specialization,
its logic can be extended to international
investments.

Thus, we argue that investors will be more reluctant
to engage in international investments due to the in-
creased uncertainty caused by the COVID-19 pandemic,
leading to a more significant reduction in international
than in national investments. We hypothesize

Hypothesis 3 (H3): As the number of COVID-19

cases increases, VC investors are less (more) likely
to invest in international (national) ventures.
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3.2.4 Solo investment uncertainty: investments
involving syndication

VC investors frequently engage in syndication (i.e., joint
investments by at least two investors) (e.g., Gompers et al.,
2016; Wright & Lockett, 2003). The several explanations
for syndication stem from a financial perspective (e.g.,
Dimov & Milanov, 2010; Manigart et al., 2006), a net-
working perspective (e.g., Bygrave, 1987; Hochberg et al.,
2007), and a resource accumulation/value-added perspec-
tive (e.g., Brander et al., 2002; Hochberg et al., 2007.
These explanations suggest that investors engage in syn-
dication to mitigate uncertainty (Dimov & Milanov, 2010;
Wright & Lockett, 2003). From a financial perspective,
syndication allows investors to pool funds with other
investors, reducing individual investors” financial commit-
ment and potential losses and enabling better portfolio
diversification (Block et al., 2019; Dimov & Milanov,
2010). From a networking perspective, investors invite
other investors to join their investment syndicate because
they expect their invitation to be reciprocated (Block et al.,
2019; Bygrave, 1987). Hence, investors also use syndica-
tion to reduce future deal flow uncertainty. Finally, from a
resource accumulation perspective, investors reduce uncer-
tainty by attracting additional resources that can benefit
their portfolio ventures (Hochberg et al., 2018). For exam-
ple, as syndication partners, other investors can contribute
complementary resources or aid in monitoring and
coaching portfolio ventures.

Since syndication is a common way that VC inves-
tors mitigate uncertainty (Manigart et al., 2006), inves-
tors may use this practice more frequently when there is
increased uncertainty. Indeed, syndication benefits are
particularly salient in uncertain markets (e.g., Dimov &
Milanov, 2010; Meuleman et al., 2017) and when
investing in ventures with uncertain prospects (e.g.,
Bygrave, 1987; Liu & Maula, 2016).

Since syndication is commonly used to address such
uncertainty, we expect a decrease in solo investments,
and a consequent increase in syndicated investments,
during the COVID-19 pandemic. This expectation is
consistent with practitioners’ expectations of a
COVID-19-induced decline in funding rounds with a
corresponding increase in the likelihood of syndication
(e.g., Tucker, 2020). Thus, we hypothesize

Hypothesis 4 (H4): As the number of COVID-19

cases increases, VC investors are less (more) likely to
engage in solo investments (syndicate investments).
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3.2.5 The moderating effect of investor prominence

Prominent investors occupy central network positions,
are visible among their peers, and have built strong
reputations. Prominence is a crucial asset for VC inves-
tors, as it helps secure high-quality deal flows at lower
valuations (Hsu, 2004) and supports venture selection
(Hochberg et al., 2007). Prominent investors can also
add value to their portfolio companies by facilitating
access to coaching, monitoring, expertise, and networks
(Gu & Lu, 2014; Ter Wal et al., 2016) that lead to higher
performance and improved exit performance (Hochberg
etal., 2007; Krishnan et al., 2011). Hence, VC investors
have an incentive to maintain their prominence.

Prior research documents differences in investment
behavior between investors with high and low promi-
nence (e.g., Dimov et al., 2007; Podolny, 2001). Inves-
tor prominence generally results from experience and
performance (Dimov et al., 2007; Hsu, 2004). Less
prominent investors often try to establish a reputation
by grandstanding, where they pursue riskier investment
strategies to develop a track record and signal their
ability (Gompers, 1998; Lee & Wahal, 2004).

In contrast, prominent investors with a good track record
can typically raise funds more quickly and easily (e.g.,
Gompers, 1998; Lee & Wahal, 2004). Hence, their incen-
tives change from establishing a reputation to preserving it
(Dimov et al., 2007). They are more conservative in
selecting portfolio companies, as investing in a low quality
venture could jeopardize their reputation and dissipate the
economic and social rents it offers (e.g., Hsu, 2004; Ozmel
etal., 2013; Stuart et al., 1999). Consequently, they invest in
less uncertain investments because reputational loss carries
opportunity costs (Dimov et al., 2007; Podolny, 2001).
Additionally, as prominent investors attract more investment
opportunities, they can be more selective (Krishnan et al.,
2011; Nahata, 2008).

The uncertainty induced by the COVID-19 pandemic
undermines prominent investors’ ability to select high
quality investments, making them more reluctant to
make investments they view as riskier (Rosenbusch
et al., 2013). In contrast, this same uncertainty might
lead less prominent investors to make riskier invest-
ments. In H1-H4, we posit that the COVID-19-
induced increase in uncertainty leads VC investors to
reduce investments associated with increased uncertain-
ty and engage more often in syndication. We argue that
investors’ prominence will moderate these main effects.
Specifically, we hypothesize:
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Hypothesis 5a (H5a): The reduction in seed-stage
investments due to the COVID-19 pandemic will
be more pronounced for prominent investors.
Hypothesis 5b (H5b): The reduction in invest-
ments in the travel industry due to the COVID-19
pandemic will be more pronounced for prominent
investors.

Hypothesis 5S¢ (H5¢): The reduction in internation-
al investments due to the COVID-19 pandemic will
be more pronounced for prominent investors.
Hypothesis 5d (H5d): The reduction in solo in-
vestments due to the COVID-19 pandemic will be
more pronounced for prominent investors.

4 Data and variables
4.1 Sample

We use a sample of VC funding rounds between Janu-
ary 1, 2019, and July 11, 2020, to test our hypotheses.
This timeframe lets us compare investments pre- and
post-COVID-19 across countries (i.e., investments in
the first months of 2020 with investments in the first
months of 2019)." Information on funding rounds
comes from Crunchbase, regarded as one of the premier
sources of VC data (e.g., Ter Wal et al., 2016; Vismara,
2018). Our sample contains informal (angel) capital and
later-stage investors in addition to traditional VC funds.
We exclude other investment types such as
crowdfunding, initial coin offerings, loans, convertible
notes, or corporate rounds. Our sample comprises
28,380 funding rounds involving portfolio firms in
130 countries. The unit of analysis is the funding round
because our conceptual arguments focus on the invest-
ment’s stage, location, and industry. Crunchbase reports
the funding round public announcement date, which we
use to assign a week-year timestamp to each round. This
allows us to match each funding round with other var-
iables like the number of COVID-19 cases in a particu-
lar week and country.

We complement our funding data with three more
datasets. First, we collected daily numbers of COVID-

! Our main models only include data from 2020. This period includes
7045 funding rounds. We include 2019 data in our robustness tests.
Further, the number of observations may vary in different models due
to missing observations related to certain variables.

19 cases for countries worldwide from the John Hopkins
University database.” Second, we collected government
responses to the outbreak of the COVID-19 pandemic,
which includes mandated lockdowns and travel bans
from the University of Oxford “Coronavirus Govern-
ment Response Tracker” (Sebhatu et al., 2020). Finally,
we collected data on individuals’ mobility from the
“COVID-19 Community Mobility Reports”. This
dataset from Google reports movement trends by loca-
tion and different activities, including workplaces.*

4.2 Variables
4.2.1 Dependent variables

Sources of uncertainty We use different dependent var-
iables to assess our hypotheses. To test Hla and Hl1b,
we create dummy variables that categorize each funding
round into a different stage based on Crunchbase’s
round categorization: seed-stage, early-stage, late-stage,
and PE-stage. According to Crunchbase, seed-stage
funding rounds include angel, seed, and pre-seed; ear-
ly-stage rounds include series A and B; late-stage
rounds include subsequent rounds from series C on-
ward; while the PE-stage only includes rounds catego-
rized as private equity.” A similar classification based on
Crunchbase is used by Block et al. (2019). To test H2a
and H2b, we create a categorical measure that accounts
for the portfolio firm’s primary industry. The variable
takes a value of 1 if the venture is in the biotech indus-
tries, 2 if the venture is in the travel industries, and 0
otherwise.® We use Crunchbase’s industry categoriza-
tion to allocate each funding round to an industry. To
test H3, we create a dummy variable that takes the value
of 1 when the venture’s and lead investor’s location
match (national investment) and 0 otherwise. Finally,

2 For more information, see https://coronavirus.jhu.edu. Last accessed
in September 2020.

3 For more information, see https://www.bsg.ox.ac.
uk/research/research-projects/coronavirus-government-response-
tracker.

4 For more information, see https://www.google.com/covid19
/mobility/.

5 For more details on the classification of each funding round see here:
https://support.crunchbase.com/hc/en-us/articles/115010458467-
Glossary-of-Funding-Types.

6 However, when we use the industry of the venture as control, we
include two separate dummy variables to isolate their respective im-
pact. The first variable takes a value of 1 if the venture is in the biotech
industries, and 0 otherwise. The second variable takes value of 1 if the
venture is in the travel industries, and 0 otherwise.
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to test H4, we create a dummy variable that takes a value
of 0 if the funding round is syndicated and 1 if it is
independent (no syndication).

Investor prominence To test HS, we include a modera-
tion variable that measures the VC investor’s promi-
nence (investor prominence) using the Crunchbase
Rank (CB Rank). As reported by Crunchbase, CB rank
is a dynamic ranking for all entities of their prominence.
While the calculation of CB rank is proprietary,
Crunchbase states that the CB rank accounts for
various indicators, such as “...the number of con-
nections a profile has, the level of community
engagement, funding events, news articles, and
acquisitions. Further events such as product
launches, funding events, leadership changes, and
news affect a company’s Crunchbase Rank.” Since
this rank uses lower values for more prominent
investors, we invert the measure for ease of inter-
pretation. Thus, higher values are associated with
more prominent investors.

4.2.2 Independent variables and control variables

We pool the data at the weekly and country level for our
variables related to the responses to the COVID-19
outbreak. To do this, we create an identification variable
that assigns each funding round to a country (i.e., where
the portfolio company is located) and a week (i.e., the
week when the funding round was announced). We then
use this country-week measure to match the funding
round with the independent and control variables. The
control variables we can include are limited because our
unit of analysis is at the week level. Possible macro-
level controls like GDP cannot be included since they
are mostly reported quarterly.

COVID-19 cases Our independent variable counts the
number of COVID-19 cases per week in each country.
We divide the number of instances by 1000 to help with
the interpretation of the coefficients.

We include several controls to isolate the effect
of COVID-19. First, we include our dependent
variables as controls when they are not used as
dependent variables. Second, we control for gov-
ernment responses in three ways: economic sup-
port, containment, and medical responses. Most of
these measures are indices calculated as follows:
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index=— 1, (1)
k =

All indices are averages of the individual component
indicators. This is described by equation 1, where k& is the
number of component indicators in an index, and /; is the
sub-index score for an individual indicator. For example, if
an index comprises three indicators, each with a maximum
value of four, where the country scores are 1, 2, and 3, the
country score will be [1/3*(1/4) + 1/3*(2/4) +
1/3*#(3/4)]*100 = 50. In robustness tests, we conduct a
principal component analysis (PCA) to identify component
indicators. The results are consistent.

Economic support We include the “Economic support
index” created by the Oxford University tracker. This vari-
able comprises two components. First, a measure of income
support (E17) indicates if the govemnment provides direct
cash payments to people who lose their jobs or cannot work.
The second component is debt/contract relief for households
(E2). This captures whether the government freezes finan-
cial obligations for households (e.g., stopping loan repay-
ments, preventing water from being turned off, or banning
evictions). The economic support index included in our
analyses combine these two indicators using Eq. (1). The
index ranges from 0 to 100, where higher values represent
more economic support.

Containment response This variable uses eight compo-
nents from the Oxford University Tracker related to con-
tainment and closure policies: closing schools (C1), work-
places (C2), canceling public events (C3), restrictions on
gatherings (C4), closing public transports (C5), stay at home
requirements (C6), restrictions on internal movements (C7),
and international travel controls (C8).8 Our containment
index combines the values of these indicators. It ranges from
0 to 100, with higher values representing more robust
containment measures.

Medical response We measure the medical response in
two ways. First, we create a health index that combines
three components of the Oxford University tracker: a
measure of public information campaigns (H1%) that

7 We report the coding used by the Coronavirus Government Response
Tracker (e.g. E1, H1) to facilitate replication studies.

8 For details on each component see: https://github.
com/OxCGRT/covid-policy-tracker/blob/master/documentation/
codebook.md#economic-policies.

* We report the coding used by the Coronavirus Government Response
Tracker (e.g. E1, H1) to facilitate replication studies.
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captures whether the government has launched public
information campaigns, a measure of testing policy (H2)
that records whether a government policy on who has
access to testing is in place, and a measure of contract
tracing (H3) that indicates if a government policy on
contact tracing after a positive diagnosis is in place. The
health index included in our analyses combines these
three indicators. It ranges from 0 to 100, where higher
values represent more health-related measures. Second,
we separately include the logarithm of emergency
healthcare investments (H4). This variable accounts
for short-term extra spending on the healthcare system
(e.g., hospitals, masks) in USD.

Workplace movement Finally, we control for workplace
movement. We collect this variable from the Google
“COVID-19 Community Mobility Reports”. The re-
ports capture how visits and length of stay at different
workplaces change compared to a baseline. Changes for
each day are compared to a baseline value for that day of
the week. The baseline is the median value, for the
corresponding day of the week, during the weeks from
January 3 to February 6, 2020. The datasets show trends
over several months. Negative values indicate a decline
in workplace attendance, while positive values indicate
an increase compared to the baseline period.

4.3 Methods

We report two main regressions to test our hypotheses
that incorporate different methods due to the dependent
variables’ diverse nature (Tables 3 and 4). The depen-
dent variables are categorical for Hla, H1b, H2a, H2b,
H5a, and H5b. Thus, we run a multinomial logistic
regression, also known as polytomous logistic regres-
sion, using the Stata command mlogit to fit maximum-
likelihood multinomial logit models. Further, this model
aligns with our theory better than alternatives such as
ordered logit or difference-in-difference. We would not
see the impact of our explanatory variables on, for
example, seed vs. late-stage investments with the for-
mer. Hence, the interpretation of our coefficients would
be less straightforward. However, we do include this
model in our robustness tests (ologit). Also, a
difference-in-difference model requires an arbitrary cut-
off point. For example, using before and after the begin-
ning of the pandemic would have two shortcomings.
First, we would need to choose a starting date arbitrarily.
Second, as our theory focuses on uncertainty, and the

number of COVID-19 cases is our proxy measure, it
cannot be used appropriately in a difference-in-
difference model. This model would assume that the
uncertainty does not vary once the pandemic unfolds.

We restrict our sample to funding rounds where the
venture and the lead investor are in the same country,
eliminating possible confounding effects related to
country variables. It would not be easy to disentangle
the effect of, for example, COVID-19 cases in the
country of the portfolio company from those in the
country of the lead investor, if different.

For H3, H4, H5c, and H5d, the dependent variables
are dichotomous. Table 4 reports a logistic regression
using the Stata command logit to fit a logit model for a
binary response by maximum likelihood. This approach
models the probability of a positive outcome (e.g., a
national investment) given a set of regressors. We clus-
ter the standard errors around the country where the
portfolio firm is located in all our models. In robustness
tests, we add five dichotomous variables representing
the countries with the most investments (USA, UK,
China, India, Canada).

5 Results
5.1 Descriptive statistics and correlations

Table 1 reports descriptive statistics for our estimation
sample. On average, there were 42,820 COVID-19
cases a week in the location where the portfolio firm is
located. Of the ventures in our sample, 57% are in the
seed stage, 30% in the early stages, 3% in late stages,
4% in private equity, and the remainder do not report a
stage. To better understand our data, we conduct ¢ tests.
Before governments implemented COVID-related poli-
cies, there were almost no cases. In contrast, cases
reached an average of 47,410 after government inter-
ventions (i.e., when the Oxford University tracker gov-
ernment intervention has a value higher than 0).
Funding stages also differ before and after governments
intervened. The average funding stage is 0.51 when
there is no government intervention and 0.60 after gov-
ernments started to intervene (¢ = —8.33; p = 0.000). Our
t test shows that, after governments intervene, the pro-
portion of biotech funding rounds increases from 18 to
20% (t = —5.06; p = 0.000), while travel funding rounds
decline from 2.7 to 2.3% (¢t = 2.50; p = 0.01). The
proportion of solo investments decreases from 55 to
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Table 1 Descriptive statistics

Obs. Mean Mean prior ~ Mean after ¢ test Median ~ S.D. Min. Max.
COVID-19 cases (‘000) 7045  42.82 0.04 47.41 —98.14* 0.394 81.69 0 404.68
Funding stage 7045  0.60 0.51 0.60 —8.33* 0.00 0.81 0 3
Biotech 7045  0.20 0.18 0.20 =5.06* 0.00 0.40 0 1
Travel 7045 0.02 0.03 0.02 2.50% 0.00 0.15 0 1
National investment 7045 034 0.34 0.34 —0.12 0.00 0.47 0 1
No syndication 5777 046 0.55 0.45 13.77* 0.00 0.50 0 1
Economic support 7045  31.98 0.02 35.77 —170.00%  0.00 36.07 0 100
Containment index 7045 4374 0.00 48.78 -230.00*  55.20 38.05 0 100
Health index 7045  54.70 0.00 61.35 -370.00%  68.25 33.16 0 100
Workplace movement 4921 2553 —0.02 —25.61 194.37* —26.14 22.61 -79.42 2528
Healthcare investments (In) 7045  2.44 0.00 2.71 —67.19%* 0.00 6.71 0 24.26
Investor prominence 4014 138879 134621 139113 —11.85* 144736 16002 12797 149337

“Mean prior” includes observation prior to COVID-related government interventions, while “mean after” includes observation after
government interventions. 7 test compares the mean of “prior” and “after”. *p < 0.05

45% (¢t = 13.77; p = 0.000). Additionally, national
investments represent 34.2% of investment prior to
COVID government interventions and 34.3% after (t =
—0.12; p = 0.45).

Table 2 reports pairwise correlations. We find posi-
tive correlations between the number of COVID-19
cases and government responses.

Figure 1 illustrates how the development of the
COVID-19 pandemic affects the VC landscape.
We show the global number of new COVID-19
cases and the 4-week moving average of funding
rounds. Figure 1 shows that, although the number

Table 2 Pearson correlations

of funding rounds was declining slightly in 2019,
the pandemic significantly accelerated the decline.
On average, between January and July 2019, 603
weekly funding rounds were finalized. This com-
pares with an average of 350 weekly funding
rounds between January and July 2020, a decline
of 42%. This decline is less pronounced than, for
example, the 60% decline in funding rounds in
China between Q1 2019 and Q1 2020 (Brown &
Rocha, 2020). We also find a correlation of —0.76
between the number of new COVID-19 cases and
funding rounds in 2020.

1 2 3 4 5 6 7 8 9 10
1 COVID-19 cases (‘000)
2 Funding stage 0.07*
3 Industry 0.02* 0.03*
4 National investment 0.14* 0.19% 0.03*
5 No syndication -0.07*  —-0.08*% —0.03* —0.04*
6 Economic support 0.43% 0.01 —-0.01 0.04* —0.04*
7 Containment index 0.56* 0.06* -0.0 0.08* —0.03*  0.76*
8 Health index 0.43* 0.05% —0.03*  0.05% —0.02 0.61%* 0.81*
9 Workplace movement 0.12% —-0.02 -0.03*  —0.02 -0.03*  0.19* 0.14*%  0.43*
10 Healthcare investments (In)  —0.00 —-0.02 0.01 —-0.01 0.04* -0.12*  0.15%  0.14* —0.13*
11 Investor prominence 0.11%* 0.09* —0.03*  0.15* —0.18*  0.07* 0.09*%  0.06%  0.03* —0.01
*p <0.05
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Fig. 1 The relationship between new monthly COVID-19 cases and funding rounds

5.2 Main analyses

Table 3 reports our main results for H1, H2, H5a, and
HS5b. In models 1 to 8, the base outcome is early stage,
which facilitates comparison between seed-stage and
late-stage investments. In models 1, 3, 5, and 7, the
dependent variable is whether the venture involved in
the funding round is a seed-stage company or not. In
models 2, 4, 6, and 8, it is whether the venture is
a late-stage company. We start by including only
our independent variable (models 1-2), followed
by all controls (models 3—4), and the moderators
(models 7-8). Models 1 and 2 assess the indepen-
dent variable’s impact on funding rounds without
incurring the risk of multicollinearity. Consistent
with Hla and H1b, we find that the number of
COVID-19 cases reduces the chance of a funding
round being seed stage, compared to early or late-
stage deals. In model 4, we also find that the
number of COVID-19 cases significantly increases
the chances of a late-stage company receiving
funding. The odds ratios (Table 3, models 3 and
4) indicate that a one standard deviation increase
in COVID-19 cases decreases the chances of a
deal being in the seed stage by 16% and increases
the chances of a deal being in the late stage by
24%. Hence, we find support for Hla and Hlb.

Models 7 and 8 show investor prominence negatively
moderates the impact of COVID-19 cases on the likeli-
hood that seed-stage ventures receive funding but does
not significantly affect the likelihood of a late-stage
venture obtaining financing. Figure 2a and b illustrate
this relationship. Regardless of prominence, investors
increase late-stage investments while reducing their
seed-stage investments. However, as the number of
COVID-19 cases increases, prominent investors reduce
their seed-stage investments more drastically than their
less prominent peers do but increase late-stage investing
at a similar pace. This result supports H5a.

We test H2a and H2b in Table 3, models 9—12. Here,
the base outcome is the portfolio company being in an
industry other than biotech or travel, where biotech and
travel investments are compared with those in other
industries. In line with our hypotheses, we find that as
the number of COVID-19 cases rise, the likelihood of a
venture in the travel industry receiving funding declines.
At the same time, it increases for firms in the biotech
sector. In model 11, the coefficient for COVID-19 loses
statistical significance, seemingly due to the inclusion of
the variable accounting for emergency investments in
healthcare. The odds ratios (Table 3, models 11 and 12)
indicate a one standard deviation increase in COVID-19
cases increases the chances of a deal being in the biotech
industry by 8% (not statistically significant) and
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16
Travel

15
Biotech

14
Travel

10 11 12 13
Biotech Travel Biotech

Travel

9
Biotech

Table 3 (continued)
Model

Dependent variable
Hypothesis
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H5

H2

0.000*

0.000

Investor prominence*COVID-19 cases

[0.000]
~0.800

[2.429]

[0.000]
0392

~2.093
[2.655]

0.333

—4.1575%%
[0.924]

~2.190%%%
[0.209]
1704

—3.288%**

[0.259]

—1.261%%

Constant

[0.729]
1704

[0.596]
1704

[0.140]
2992

Observations

—1041.651 —1036.072 —1034.621

—1915.640

Log likelihood

1270.04%%*

998,74

18,627+

Wald Chi square

All models fit a multinomial logit regression. This accounts for the categorical nature of the dependent variables. The sample is restricted to investments where the venture and the lead

investor are located in the same country. This ensures that there is no confusion related to measures associated with a particular country (e.g., COVID-19 cases). We also restrict the sample to

investments closed in 2020. Standard errors, clustered around the country of the venture, in parenthesis. ***p < 0.001, **p < 0.01, *p < 0.05, and Tp < 0.10 (two-tailed tests)

decreases the chances of a deal being in the travel
industry by 41%. Hence, we find support for H2a, but
not for H2b.

In models 13-16, we add our prominence moderator to
test H5b. Models 15 and 16 show that investor prominence
positively moderates the impact of COVID-19 cases on the
likelihood of a travel venture receiving funding but does
not significantly moderate the likelihood of a biotech
venture receiving funding. Figure 2¢ and d illustrate this
relationship. The likelihood that an investment is in biotech
increases for all investors. However, contrary to our hy-
pothesis, we find that investors with low prominence
reduce their investments in the travel industry at a higher
rate than their more prominent peers. Hence, we do not
find support for H5b.

Table 4 reports our main results from logit regres-
sions related to H3, H4, H5¢, and H5d. In models 1-8,
the dependent variable is whether the funding round is
national, meaning the venture and the lead investor are
in the same country. In models 14, the variables relate
to the venture’s location (e.g., the number of COVID-19
cases in the country where the venture is located). In
models 5-8, the variables are measured in the country
where the lead investor is located. If the venture and the
lead investor are co-located, there is no difference. In
models 9-12, the dependent variable measures whether
the deal is syndicated or not (non-syndicated).

We start by including only our independent variable
(models 1, 5, and 9), followed by all controls (models 2,
6, and 10), and then the moderation (models 34, 7-8,
and 11-12). Consistent with H3, we find that the num-
ber of COVID-19 cases increases the chance of a na-
tional funding round. The odds ratios (Table 4, model 2)
indicate that a one standard deviation increase in
COVID-19 cases increases the chances of the venture
and the lead investor being in the same country by 43%.
We find that only the variables related to the country
where the venture is located, not where the lead investor
is, affect the chances of a national investment.

Models 4 and 8 show that investor prominence pos-
itively moderates the impact of COVID-19 cases on the
likelihood of a venture receiving a national funding
round, but this applies only to the number of cases in
the venture’s home country. Figure 3a illustrates this
relationship. Regardless of prominence, investors in-
crease their national investments. However, as the num-
ber of COVID-19 cases rises, prominent investors in-
crease their national investments more drastically than
their less prominent peers. This supports H5c.
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Fig.2 The moderating effect of investor prominence on the relationship between COVID-19 cases and funding rounds (stage: Hla and H1b

and industry: H2a and H2b)

In models 9-10, we test H4 using data for funding
rounds where the venture and the lead investor are in the
same country. We find that as the number of COVID-19
cases rise, the likelihood of receiving funding from a
single investor (rather than from a syndicate) declines.
The odds ratios (Table 4, model 10) indicate that a one
standard deviation increase in COVID-19 cases de-
creases the chance the investment is non-syndicated by
27%. This result supports H4. In models 11-12, we test
H5d. Model 12 shows that investor prominence does not
significantly moderate the impact of COVID-19 cases
on the likelihood of a funding round being non-syndi-
cated. Figure 3b illustrates this relationship. All levels of
prominence decrease their non-syndicated investments
at a similar pace. Hence, we do not find support for H5d.

5.3 Robustness tests

We run several robustness checks to assess the sensitiv-
ity of our findings. First, our main models only consider
funding rounds finalized in 2020, which reduces the
number of observations with no COVID-19 cases. We
re-run our models with the inclusion of 2019
rounds, dramatically increasing the number of ob-
servations and allowing us to compare rounds
across years. Our results do not change.

Second, in all models except those related to H3
(Table 4, models 1 to 8), we restrict our sample to
rounds where the venture and the lead investor are co-
located. This strategy lets us allocate the country vari-
ables (e.g., COVID-19 cases) since the two are in the
same country. Our robustness tests relax this restriction
by including all investments, regardless of co-location,
but add a control variable that accounts for the venture
and lead investor being co-located. This also increases
the number of observations. In these analyses, we use
the venture’s location to center our variables (e.g.,
COVID-19 cases). Again, the results do not change.

Third, our main analyses include investment rounds
conducted by business angels, venture capitalists, and
private equity investors. However, it could be argued
that business angels are non-professional investors and
could have different motives, investment strategies, and
behavior compared to institutional investors. Hence, as a
robustness test, we remove all funding rounds catego-
rized as angel rounds. The results are identical to those
reported.

Fourth, our analyses related to H1 and H5 use an
mlogit model, which is the most appropriate for aligning
our theory and empirics. Because it can be argued that
an ordinal logit (ologit) model is empirically appropri-
ate, we re-run models 1-9 in Table 3 using this specifi-
cation. We find that an increase in COVID-19 cases
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Table 4 (continued)

11 12

No syndication

10

Model

National investments

Dependent variable

National investments

Lead investor

Venture

Focus

H5 H3 H5 H4 H5

H3

Hypothesis

3.739%x
[1.374]

3,820
[0.970]
1704

0.127
[0.264]
1704

0.114
[0.168]

3144

2.091%
[1.000]

2546

1.814%
[0.906]

2546

0.779%
[0.384]

2546

0.209%
[0.092]
5225

—1.884*
[0.772]
2754

—2.825%
[1.032]
2754

~0.7927%
[0.193]

3916

~0.809*
[0.110]

7045

Constant

1704
—925.484

Observations

—925.497

—938.240
4323.27#%*

—2132.472
25.75%%*

~1524.461
80.56*

~1526.153 —1524.786
72250 774050

—3419.549

—1642.951 —1636.110
3558.29

—2527.807

—5802.184
50.17%%*

Log likelihood

5268.40%** 9952 72ks#%

1.18

1167.78%**

1047.89%**

Wald Chi square

All models fit a logit regression. This accounts for the dichotomous nature of the dependent variable. We restrict the sample to investments closed in 2020. In models 14, variables are

associated with the country of the venture (e.g., COVID-19 cases). In models 58, variables are associated with the country of the lead investor (if different from the venture’s country). In
models 9-12, the sample is restricted to investments where the venture and the lead investor are located in the same country. Standard errors, clustered around the country of the venture, in

parenthesis. ***p < 0.001, **p < 0.01, *p < 0.05, and Fp < 0.10 (two-tailed tests)

significantly increases investments in later stages (p =
0.000). The same is true for investors’ prominence (p =
0.000). We also find a significant interaction between
Covid-19 cases and investor prominence (p = 0.007).
These results show that, as COVID-19 cases increase,
investors increase their exposure to later-stage invest-
ments, which is more significant for prominent inves-
tors. These results are in line with the main analyses.

Fifth, our main analyses do not include country fixed
effects because including fixed effects for 130 countries,
when some of our models have 1704 observations, leads
to over-specification. Instead, we include five dichoto-
mous variables representing the countries with the
highest number of investments. In spite of these con-
cerns, we also re-run our analyses using country fixed
effects (rather than standard errors clustering). The re-
sults are similar in significance and magnitude.

Sixth, we control for the economic, medical, and
containment indexes as reported in the Oxford Univer-
sity tracker database. These indexes might be
oversimplified, but they support replicability. To test
the validity of these indexes, we conduct a PCA analysis
and incorporate the resulting principal components in
our analyses. We confirm support for Hla (b = —0.003;
p =0.000) and H1b (b = 0.003; p = 0.001). The results
for H2 and H3 do not change: H2a (b = —0.005; p =
0.000), H2b (b =0.001; p = 0.184). In relation to H3, we
replicated Table 4 model 3 (b = 0.005; p = 0.000) and
Table 4 model 6 (b = 0.005; p = 0.403), and the results
are identical to the main results. The results for H4 (b =
—0.003; p = 0.000) are also in line with those previously
reported. Finally, all results related to H5 are identical to
those reported.

6 Discussion and conclusion
6.1 Discussion

We began by citing evidence that VC investments are
volatile and cyclical, increasing during economic
growth periods and declining during recessions (e.g.,
Bernstein et al., 2019; Gompers & Lerner, 2004; Gom-
pers et al., 2008). Our analyses demonstrate that VC
investors significantly reduce their investments as the
number of COVID-19 cases increases. Arguably, they
might invest countercyclically, benefiting from lower
valuations during economic downturns, as their relative-
ly long holding periods mean exits will likely occur
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(a) National funding rounds contingent on investor prominence
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Fig. 3 The moderating effect of investor prominence on the relationship between COVID-19 cases and funding rounds (national: H3 and

no-syndication: H4)

during the next economic cycle. However, studies in
multiple contexts show that the VC investment process
is not robust when multiple layers of uncertainty in-
crease simultaneously (e.g., Conti et al., 2019; Howell
et al., 2020; Rosenbusch et al., 2013).

VC investors have evolved strategies, including spe-
cialization, selection, monitoring, value-adding, and
syndication, to deal with uncertainty. During crises,
investments with the highest uncertainty become less
attractive, and investor mitigation strategies are less
effective. Thus, VC investors “flee to quality”
(Bernanke et al., 1996) even in the context of their
riskier investment market, just as investors in traditional
(less risky) credit and stock markets do.

Government responses to limit the spread of the virus
also directly affect how VC investors work (Shah,
2020a). Quarantines, social distancing, business clo-
sures, and travel restrictions make it difficult for inves-
tors to carry out due diligence, close deals, monitor their
investments, or add value through coaching, network-
ing, or professional services. Some of these effects are
temporary but cover a significant period within our data.

Further, crisis-induced uncertainty affects the likeli-
hood that a venture will grow. Thus, the growth pros-
pects of ventures launched during a downturn are, on
average, lower than they would be otherwise. This will
especially be the case if the downturn is severe and
prolonged, as is expected with the COVID-19

@ Springer

pandemic. More investment opportunities fall below
investors’ expected hurdle rate during a downturn and
are riskier, so fewer investments are made.

While the pandemic has affected all countries and
generally increased uncertainty for investments, our re-
search offers a more nuanced view of which type of
investments are most affected. We focus on four sources
of uncertainty: portfolio firm uncertainty, industry uncer-
tainty, foreign country uncertainty, and solo investment
uncertainty. We expect that VC investors avoid those
investments characterized by relatively higher uncertainty
in each of these areas. However, we find that the effect of
COVID-19 cases on biotech is statistically insignificant
when the control variable for emergency investments in
healthcare by governments is introduced into the model.
This suggests that investors respond to signaling by the
government about the importance of these sectors, with the
favorable policy implication that private equity invest-
ments magnify the government investment.

We then turn to the issue of syndication, a strategy
that VC investors use to mitigate risk by sharing it with
other investors, thus diversifying their portfolio,
accessing additional expertise, and helping to ensure
future deal flow through reciprocity. We hypothesize
that as syndication can mitigate uncertainty, the likeli-
hood that a funding round is syndicated increases with
the number of COVID-19 cases. The findings are con-
sistent with this expectation.
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Our final set of hypotheses concerns how an inves-
tor’s prominence may moderate the use of uncertainty-
mitigating strategies in response to increased uncertain-
ty. The overarching hypothesis is that more prominent
investors behave conservatively, reducing their invest-
ments in relatively uncertain investments more than less
prominent investors do. This is captured by four sub-
hypothesis (HSa—H5d) that mirror the sources of in-
creased uncertainty around investments explained in
the rationales for H1-H4.

The findings for this set of hypotheses are mixed.
Prominent investors reduce their investments in seed-
stage and international rounds more than less prominent
investors do, so H5a and H5c¢ are supported. However,
prominence does not moderate investment in the biotech
sector, and it positively moderates investment in the
travel sector, rather than the negative moderation posit-
ed by H5b. That is, less prominent investors reduce their
investments in travel more than prominent investors do.
The biotech result may be explained by the strong
positive signal provided by government emergency in-
vestment in biotech, making this sector attractive for all
investors. The effect of this investment was also evident
in the findings for H2b.

Our data does not allow us to unpack the finding that
prominent investors maintain their travel investments
while less prominent investors do not. Perhaps travel
ventures offer abnormal returns, even when adjusting
for the added uncertainty they face during the pandemic.
Stories like that of AirBnB show that the travel industry
was booming before the pandemic and did not face a
higher level of uncertainty than other industries did.
Hence, prominent investors might be trying to capitalize
on a short-term misallocation of capital fleeing travel
ventures. Future studies could investigate this phenom-
enon. Finally, contrary to H5d, we found that the prom-
inence of the lead investor does not moderate the
likelihood that a funding round is syndicated. All
types of investors increased their use of this mech-
anism at similar rates.

Implications for theory Our findings contribute to the
literature that assesses how economic crises affect VC.
Research in this domain has focused on the effects of the
GFC (e.g., Bernstein et al., 2019; Block & Sandner,
2009; Conti et al., 2019; Cowling et al., 2012) and the
tech bubble (e.g., Aragon et al., 2019; Hochberg et al.,
2018). We extend this research to the COVID-19 crisis.
Like Brown and Rocha (2020), Brown et al. (2020), and

Howell et al. (2020), we document an adverse effect of
COVID-19 on VC, but we then provide a more nuanced
assessment of how VC responds to the COVID-19
crisis. In line with our theoretical considerations, we
find that VC investors react to the COVID-19-induced
spike in uncertainty by adapting their investment behav-
ior. VC investors reduce their investing the most in the
least certain areas (i.e., investments in seed-stage ven-
tures, foreign portfolio firms, industries affected more
heavily by the COVID-19 crisis, and non-syndicated
investments). These findings also suggest similarities
with prior crises that warrant further investigation. Our
analyses add breadth to country-specific studies of the
effect on VC (e.g., Brown & Rocha, 2020; Brown et al.,
2020; Howell et al., 2020).

Our findings extend prior research on investor prom-
inence by showing it can moderate VC investments
during crises. The literature on investor prominence
assesses the role of prominence from the investor’s
(e.g., Gu & Lu, 2014; Nahata, 2008; Ter Wal et al.,
2016) and portfolio firm’s perspectives (e.g., Hochberg
et al., 2007; Hsu, 2004). We contribute to this literature
by showing that more prominent investors are particu-
larly reluctant to engage in seed-stage investments and
foreign investments, mainly attributed to their higher
opportunity costs when making highly uncertain invest-
ments. This finding echoes Dimov et al. (2007), who
suggest that reputational considerations shape VC
investors’ decisions. Our results suggest that future
research on VC investment should account for the
role of prominence.

Finally, we contribute to research on crises and en-
trepreneurship. The evidence on how crises affect entre-
preneurial firms is mixed (e.g., Bradley et al., 2011;
Cowling et al., 2015; Klapper & Love, 2011). Studies
suggest crises coincide with fewer high quality, high
potential start-ups (e.g., Bartz & Winkler, 2016;
Davidsson & Gordon, 2016; Grilli, 2011), perhaps due
to their reduced access to external finance (i.e., a “credit
crunch”) (Cowling et al., 2012; Bartz & Winkler, 2016).
We contribute to this research by documenting that the
COVID-19-induced decline in equity investments cre-
ates a similar situation that may lead to a funding gap for
some entrepreneurial firms, especially those at the seed
stage, in specific industries (i.e., travel), and those seek-
ing international investment. We also add to research on
crises and entrepreneurship by showing that financial
instability does not affect all ventures equally and is
partially driven by VC investors’ behavior changes.
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More broadly, our findings inform the literature on the
consequences of the COVID-19 pandemic on entrepre-
neurship (e.g., Block et al., 2021; Fairlie & Fossen,
2021a; Pedauga et al., 2021).

Implications for practice Our findings have practical
implications for VC investors, ventures that seek
funding, and policymakers that intend to cushion the
negative effects of the COVID-19 pandemic.

Our findings suggest that VC investors are more
likely to engage in syndication during the COVID-19
crisis. This creates opportunities for VC investors seek-
ing to collaborate with new syndication partners, which
may be attractive for new, inexperienced investors, who
may find it challenging to recruit syndication partners
for co-investments (Sorenson & Stuart, 2001). The
COVID-19-induced spike in uncertainty could alleviate
these constraints and lead investors who would other-
wise pursue solo investments or engage in syndication
with experienced investors, to consider syndicates with
such new and inexperienced investors.

We also identify factors that can complicate the
fundraising process during the COVID-19 crisis and to
which ventures’ funding strategy may have to adapt. For
example, seed-stage ventures and ventures in the travel
industry are less likely to receive VC investments during
the COVID-19 crisis than ventures in later stages or
ventures in the biotech sectors. Seed-stage ventures or
ventures in the travel industry might try to postpone
fundraising until the markets stabilize. Our findings thus
enable more informed decisions for such ventures,
which can engage in financial bootstrapping to ease
the period until they raise funds (e.g., Block et al.,
2021; Jonsson & Lindbergh, 2013).

Our findings also inform policymakers interested in
stimulating entrepreneurship about types of ventures that
need more support because their fundraising chances are
decreased during the COVID-19 pandemic. For example,
our findings suggest a wider funding gap for seed-stage
ventures. This gap can prevent or delay innovative, entre-
preneurial ventures from forming, reducing economic
growth, regional competitiveness, and job creation (e.g.,
Block et al., 2017), and diminishing a country’s success in
overcoming the economic consequences of the COVID-19
crisis (e.g., Kuckertz et al., 2020). Other groups of ventures
that policymakers should address include ventures in select-
ed industries that are more heavily affected by a lack of
funding (e.g., travel industry) and ventures that rely on
foreign investment more heavily.

@ Springer

In addition to informing policymakers about poten-
tial funding gaps that require policy attention, our find-
ings have implications for the structure of policy initia-
tives that intend to provide economic relief to ventures.
Seed-stage ventures, especially research-intensive ven-
tures that develop innovative new technologies, have no
proven track record and lack initial revenues (e.g.,
Bellavitis et al., 2020b; Brown & Rocha, 2020).
Policymakers should ensure that this liability of new-
ness does not disqualify or hinder them from accessing
stimulus packages (e.g., Audretsch & Moog, 2020;
Kuckertz et al., 2020). For example, the first stimulus
package issued by the European Union in March 2020,
which focused on assisting small- and medium-sized
enterprises, was barely accessible to firms without rev-
enues (e.g., Yokoi, 2020). The US National Venture
Capital Association voiced similar concerns over the
applicability of the US CARES act for equity-financed
start-ups (NVCA, 2020).

Limitations and avenues for future research The tem-
poral structure of our analyses is a limitation. While we
use a longitudinal dataset that compares VC investments
before and during the COVID-19 pandemic, our
data were collected during the pandemic, and our
timeframe is relatively short. Future research
should analyze whether VC investments recover
when the pandemic concludes.

Other limitations concern our variables. We use the
number of COVID-19 cases to capture the pandemic’s
spread and proxy its effects on VC. However, the num-
ber of cases reported depends on several factors, such as
a country’s testing capacities and reporting accuracy.
The number of actual cases is likely under-reported
(Sebhatu et al., 2020). Therefore, we cannot rule out
noise in our independent variable.

Similarly, we would have liked to include additional
variables to explore differences across investors, portfo-
lio firms, or countries. Such information was often un-
available in a harmonized format or in a reliable
way. Again, this is partly due to the phenome-
non’s recency: future studies should revisit our
analyses with richer datasets.

Our study integrates four sources of uncertainty in
VC investing. We take an exploratory perspective be-
cause our research is among the first to assess the impact
of COVID-19 on the landscape of VC in a nuanced way.
However, there is much research for each source of
uncertainty we considered. Our insights indicate how
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such studies can examine the consequences of the
COVID-19 crisis. For example, future syndication re-
search could investigate whether and how syndicates’
composition is affected by COVID-19 (e.g., Sorenson &
Stuart, 2001; Wright & Lockett, 2003). Crises could
lead to greater interest in syndicating with more experi-
enced investors that have survived prior crises. Alterna-
tively, future research on cross-border syndicates could
investigate whether foreign firms increased their co-
investments with domestic firms during or briefly after
the COVID-19 pandemic (e.g., Liu & Maula, 2016).

Also, we focus on investments by traditional inves-
tors such as venture capitalists. While such investors
account for a large share of the investments in entrepre-
neurial finance, new types continuously emerge (Block
et al., 2018). More recently developed funding types
include crowdfunding (e.g., Ahlers et al., 2015;
Vismara, 2018) and initial coin offerings (ICOs) (e.g.,
Bellavitis et al., 2020a; Fisch, 2019). Crowdfunding and
ICOs reflect a transition towards digital finance, which
refers to financial markets and vehicles that are enabled
by and rely on digital and information communication
technologies like the internet, social media, and
blockchain (e.g., Block et al., 2018; Chen & Bellavitis,
2020; Cumming et al., 2021).

Our focus on traditional investments neglects the
possibility that the COVID-19 pandemic accelerated a
shift towards digital finance. Recent industry reports
suggest the COVID-19 pandemic boosted the demand
for digital goods and services (J.P. Morgan, 2021;
Morgan Stanley, 2020). This is partly due to the dis-
tancing measures and movement restrictions
implemented worldwide, which required digital
solutions and accelerated their adoption.

For VC investors, such markets might become essen-
tial investment vehicles. Traditional investors also par-
ticipate in digital finance markets that were initially
targeted at retail investors. For example, Signori and
Vismara (2018) as well as Cumming et al. (2019) doc-
ument that VCs and angels engage in equity
crowdfunding, while Fisch and Momtaz (2020) show
that VCs participate in ICOs. The development of the
VC market is intertwined with the development of other
financial markets, like the main market for IPOs (e.g.,
Black & Gilson, 1998) and the second tier market for
IPOs (e.g., Vismara et al., 2012). A similar and strength-
ening relationship might exist between the VC and
digital finance markets. For entrepreneurs, the

increasing availability of alternative financing could
lead to less reliance on traditional VC markets.

Such developments could interfere with our results.
For example, our finding that the COVID-19 pandemic
is associated with decreased investments in seed-stage
ventures. Both crowdfunding and ICOs are especially
attractive for seed ventures, in part because of low
transaction costs enabled by digitalization (e.g., Block
et al., 2020; Fisch, 2019). Hence, VCs’ lower invest-
ments could partially reflect seed-stage ventures relying
more heavily on digital finance instruments. Similarly,
we find that VC investments in international ventures
decrease. Again, this finding could be affected by a shift
towards digital finance, allowing ventures to collect
funds from investors worldwide. Thus, ventures located
in remote areas without an active VC scene might opt
for such alternatives, especially during a pandemic. This
argument is related to recent research that explores how
digital finance can democratize entrepreneurial finance.
Initial evidence suggests that both crowdfunding (e.g.,
Cumming et al., 2021) and ICOs (e.g., Fisch et al.,
2020) help democratize entrepreneurial finance and en-
able more remotely located ventures to access funding.

Against this background, assessing the impact of
COVID-19 on the entrepreneurial finance landscape is
a promising avenue for future research. Since
Crunchbase does not have reliable data on digital mar-
kets, we hope future research will explicitly consider
digital finance markets and how they were affected by
COVID-19. New forms of entrepreneurial finance may
catalyze recovery from crises by funding ventures that
would not otherwise be funded.
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