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Venture capital as innovative source of financing

equity capital after the financial crisis in Spain

Fauna Atta Frimpong?, Ellis Kofi Akwaa-Sekyi®*, Frank Gyimah Sackey® and
Ramon Saladrigues Solé*

Abstract: The global financial crisis affected the supply of funds to finance equity
capital, thus calling for innovative risk capital financing methods. The paper
explores the sources of venture capital (VC henceforth) fundraising and determines
the relationship between VC fundraising, stock market returns, and market capita-
lization in Spain. The study uses time-series data of VC fundraising and stock market
variables from 1989 to 2020 in a vector error correction model analysis after
performing cointegration. The paper reports short-run and long-run causal relations
between VC fundraising, stock market returns, and market capitalization when VC
fundraising and stock market returns are used as dependent variables. However,
such relations do not exist when the model is dependent on market capitalization.
Our results show that the VC market raises funds from diversified (geographical and
institutional) sources. Our findings support the risk diversification theory of VC
financing. The paper provides implications for using alternative innovative ways of
financing equity risk capital to spur economic growth.

Subjects: Banking & Finance; Social Sciences; Economics, Finance, Business Industry;
Business, Management and Accounting; Entrepreneurship and Small Business
Management; Entrepreneurship; Entrepreneurial Finance; Economics; Finance
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1. Introduction

The debate on the relation between private and public equity markets continues to produce
interesting outcomes in various study settings. Black and Gilson (1998) provide evidence of
a relationship between the US stock market and the VC market. Their study reveals such relation-
ship in the Anglo-Saxon stock-based market of the USA and the bank-centered capital markets of
Japan and Germany. Lin (2017) provides similar evidence on the relation between the stock market
and VC market in China. However, it is not enough to understand the relation between the stock
market and the VC market by relying only on data from the USA and Asia without considering data
from Europe, a continent that is making huge strides in VC activities. We fill this gap by using data
from Spain, which is the fifth largest economy in Europe but was severely affected by the 2007
financial crisis thereby constraining liquidity of its capital market (Banco De Espaiia, 2017). In the
event of financial crisis, capital markets face liquidity problems but VC activities provide innovative
liquidity options and significantly contribute to the creation, sustenance and survival of start-ups,
high-tech industries and other risky investments (Frimpong et al., 2022; World Bank Group: Trade
and Competitiveness, 2014).

Even though there is some research on VC activities in Europe, the concentration is on VC
investment and exit activities (Frimpong et al., 2022; Harrisn et al., 2018; Proksch et al., 2017).
There is little research to show on VC fundraising as a means of providing liquidity for the equity
market. Whilst some authors believe that the success of VC fundraising is not traceable to the
financial system, others maintain that vibrant stock markets propels the VC industry or vice versa.
The objectives of this paper is to address these lacunas by exploring the sources of fundraising of
the VC industry in Spain within the pre-crisis, crisis, and post-crisis periods. The study also
determines the relationship between VC fundraising and the stock market. Specifically, the paper
tests the following hypotheses: Venture capital uses diversified funding sources to finance equity
risk capital; VCs rely on internal sources to finance businesses in Spain; there is a long-run causality
between VC fundraising (private equity financing) and the stock market (public equity financing).
The study is relevant because it shows alternative ways of raising equity capital to fund liquidity
gaps. This paper provides evidence that the VC market complements the stock market in raising
equity capital. Therefore, policy formulation and regulation of the capital market should be guided
by this long-run relation. The paper informs the Spanish government, VC firms, investors, investee
firms, regulators and potential investors on the sources of VC funds for entrepreneurial
development.

The work of Burdekin and Siklos (2012) on financial market integration motivates this study.
They report short and long-run relationship between stock markets in the USA and Asia-Pacific. Our
paper differs from their cross-sectional study of various stock markets across countries and focus
on private and public equity finance markets within an economy. Casey and O’Toole (2014) study
SMEs bank-lending constraints and alternative financing during the financial crisis and conclude
that the crisis constrained SMEs financing and that using alternative financing reduces the possi-
bility of fixed investment. Our study aligns with the argument to seek alternative financing during
financial crisis. We extend the argument to propose VC as alternative innovative equity finance
mechanism to revive and sustain economic growth. Another motivation for this paper is the work
by Lin (2017). He confirms that VC market flourishes when they exit successfully through IPOs. This
suggests that understanding the exact relationship between the VC and stock market will expand
knowledge in capital market research. Our study however, differs from that of Lin (2017) by
examining whether there is a causal relation between the VC and the stock market.

The paper examines the sources of VC fundraising and determines the relationship between VC
fundraising and stock markets. The paper employs Johansen cointegration and vector error
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correction models (VECM) to analyze time series data on VC and stock market activities in periods
before, during and after the global financial crisis. We find that, VC fundraising has diversified
sources which absorb perceived risks. The sources of funds come from institutions, governments,
and internal and external sources. The study also reports significant short and long-run causality
between VC fundraising, stock market returns, and market capitalization. However, such relation
does not exist when the study uses market capitalization as outcome variable.

The paper makes the following contributions. First, most research on the relationship between
VC markets and stock markets have used data from the USA and Asia to the neglect of Europe.
We provide evidence from Europe using a country that was severely hit by the 2007 global
financial crisis. The evidence shows from our study that the crisis-led financing gap in Spain was
somehow cushioned by VC fundraising which helped in financing risk capital to address
a market failure resulting from financial crisis. Therefore, VC fundraising provides alternative
equity risk financing. Second, in a bank-centred capital economy, there is a long-run relation
between the VC and stock markets. This relation implies that the markets complement each
other to support financial intermediation. Third, we provide evidence that the VC market in
Spain uses diversified sources of fundraising. We confirm that during the crisis, the VC market
relied on domestic or internal sources of funds. Finally, we provide a framework for under-
standing the sources of VC fundraising. Institutional sources comprise government institutions
and private institutions whilst geographical sources emanate from domestic and foreign mar-
kets. To the best of our knowledge, this is the first study to cointegration and VECM approach to
study the equity capital market funding in Spain. The next sections of the paper cover the
literature review, methodology, analysis of results, discussion, and conclusions.

2. Literature review and hypothesis development

2.1. The venture capital industry in Spain

The VC industry in Spain dates back in the early 1980s (Oehler et al., 2007), but it is still young and
at the development stage (Jenkinson, 2008) as compared to the counterparts in continental
Europe such as France, Germany, and UK. Spain is the fifth largest economy in Europe (Eurostat,
2017) and very key in the development of continental Europe. The Spanish VC industry has
undergone tremendous growth for over 30 years of its existence. There have been increasing
levels of activities with respect to fundraising, investing and exiting after the financial crisis and
this has been possible as a result sustained investment growth and increasing number of success-
ful exits that have characterized the industry after the crisis (ASCRI, 2018). It is not for nothing that
Madrid and Barcelona are among the top European cities in terms of VC investments. Government
institutions are also playing an important role in the VC process through the fund of funds,
FONDICO! Global and through other grants and debt financing instruments such as ENISA.2
Nevertheless, the levels of growth are still below those in France, Germany, and UK. The VC
investments account for only 0.22% of Spanish GDP whereas those in France, Germany, and UK
account for 0.68%, 0.29%, and 1.28%, respectively (Eurostat, 2017). VC is an important form of
equity financing for firms that have growth potential in the Spanish Economy (OECD, 2015).

The development of the sector could be an important driver of innovation and long-term success
as well as sustained growth for Spain in her efforts to completely come out of the crisis (Gompers &
Lerner, 2001; Samila & Sorenson, 2010). The revival of the Spanish economy from the financial
crisis largely depend on the country’s ability to support and grow businesses (Lee et al., 2015).
Hence, the need to encourage fundraising activities in the VC industry to make funds available to
grow and develop businesses. However, research on how VC fundraising activities complement the
capital market remain insufficient. It is therefore important to understand the theoretical explana-
tions to VC fund raising activities.
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3. Theory of diversification

The study employs modern portfolio theory of diversification proffered by Markowitz in 1959 as
theorotical underpinning. Modern portfolio theory of diversification traditionally explains the
investment decisions but our study approaches it from a financing perspective. The theory
encourages the spread of risk by distributing expectation so that the associated risks cancels out
by their unique characteristics. A diversified investment portfolio is superior to any individual
investment in terms of risk-return ratio no matter how well the individual investment may be
selected (Ilmanen & Kizer, 2012). Our study examines VC fundraising from different institutional
and geographical sources to advance the argument for reliable funds to finance equity risk capital.
There is little to report from VC fundraising research that have relied on the theory of diversifica-
tion for theoretical support. In a study, which focuses on investor activities, Bonnet and Wirtz
(2012) employ the agency theory to explain agency costs external financiers might incur in the
intermediation process. Our study adopts a different theory because we do not investigate the
detailed activities of the supplier and provider of funds.

3.1. Sources of venture capital fundraising

The difficulty in raising public equity funds makes VCs an important source of equity finance for firms
(Wong et al., 2009) because VCs not only provide funding, monitoring, and useful connections but
also add value to their portfolio firms (Metrick & Yasuda, 2011). VCs have not been able to meet firms’
demand for funds especially after the financial crisis (Vermeulen & Nunes, 2012). Research under-
score the effect of the 2007 global financial crisis on the supply of equity capital for businesses
(Burdekin & Siklos, 2012; Orduna & Pasquier, 2013). Banks are the main source of firms funding in
Europe including Spain (European Commission, 2013). However, bank finance to firms in Spain has
reduced after the 2007 financial crisis (Brown & Lee, 2016; OECD, 2014). Albeit, there is limited
research to show how bank-based economies such as Spain addressed this crisis-led financing gap
through VC fundraising. The question that begs for answer is “what are the sources of VC funds?”
Some sources of VC funds come from informal sources such as business angels and entrepreneurs
(Lumme et al., 2013) but the complex financing needs of firms calls for the involvement of formalized
institutional sources to complement the increasing funding gaps perturbing the sector.

Studying the sources of VC fundraising, Gompers and Lerner (1999) underscore the relevance of
pension funds which account for 40% of VC fundraising in the USA between 1993 and 1997. They
attribute the growth of the VC industry in the USA in the 1980s to the relaxation of the regulation
governing pension funds’ investments. According to Hellmann et al. (2004), banks provide VC funds and
syndicate VC fundraising deals to support entrepreneurs but are reluctant to originate or participate in
early stage deals. Again, good partnership relationship of VC firm with investee firm trigger follow-on
funds and larger funds (Kaplan & Schoar, 2005). Mayer et al. (2005) contend that, in Germany and
Japan, banks are the main providers of VC funds but in the UK and Israel, VC funds come from pension
funds and corporations respectively. The situation in Spain however still remains unknown.

In a book chapter on VC fundraising, Caselli (2010) outlines that, based on the business ideq,
business angels, private pool of funds, corporate funds, and mutual investment funds provide VC
funds. The author adds that public venture companies, financial intermediaries such as insurance
companies and public funds to promote innovative research are popular sources of VC fundraising.
The major determinants of the size of institutional funds could be attributable to the venture
capitalist’s networks gained through previous experience in the public sector as well as elite
education networks (Milosevic, 2018). In the opinion of Larh and Trombley (2020), investment
characteristics tend to lower VC fundraising especially funds from institutional sources. The
sources of funds described above could be summed up as institutional sources of VC funds.

Another institutional source of VC fund worthy of mention is the funds provided by the govern-
ment or the State. The USA started this as a strategy to finance new technology-based small
businesses to grow the VC industry (Fisher, 1988). However, such state-funded VC firms make little
economic impact since the focus is not for profit but addressing employment gaps. In most
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European countries, there is common policy initiative where government serves as a source of VC
fundraising purposely to address funding gaps plaguing the sector (Luukkonen et al., 2013).
Usually, the target of such policy intervention is the early stage ventures. There are arguments
that government-funded VCs in Europe have crowded private equity funds but Cumming (2011)
challenges such reports with data on 13 countries for the period 1989-2011. Government parti-
cipation in entrepreneurial ventures follows a model of other hybrid forms of financing which the
Spanish government employed to boost employment and sales during the global financial crisis
(Bertoni et al., 2019). Acevedo (2016) reports that government agencies in Spain contribute more
than a quarter of the total VC funds raised. Observing critically, it is seen that VCs ensure
diversification of fundraising by complementing institutional sources of funds with geographical
sources.

Studies on geographical sources of VC fundraising indicate that competition arising from
domestic markets triggers increases in fundraising from international sources (Madhavan &
Iriyama, 2009; Martin et al., 2002; Mayer et al., 2005). This compels local VC firms to look for VC
funds in foreign markets (Wright et al., 2005). But Brush et al. (2012) caution against sourcing for
funds outside the local area. The authors explain that the perceptions of fund providers and the
venture capitalists may be at variance with each other. Kenney et al. (2013) claim that the
establishment of European Enterprise Development Company by US private equity and VC firms
was instrumental in encouraging the flow of international funds. The origin of VC fundraising
activities in most developed economies comes from domestic sources (Kenney et al., 2013).
Countries that attract more foreign VC funds may not necessarily have great institutional environ-
ment but rather well-developed stock market that facilitates successful IPO exits of VC invest-
ments (Aizenman & Kendall, 2012). Kang et al. (2022) find evidence that firms with geographically
concentrated VC investors are more likely to exit successfully than other firms. They further
contend that geographically proximate VC investors are also more likely to form syndicates in
follow-up rounds and to use less intensive staged financing and fewer convertible securities.
However, international sources of VC funds can be problematic because the global financial crisis
began from one geographical location, but the interconnectedness of the financial system led to
its spread to trade partners making VC fundraising challenging.

From the deliberations above, VC fundraising comes from different sources such as govern-
ments, institutions, and different geographical locations. Raising funds from eclectic sources is
confirmatory to the diversification theory which means that VCs attract funds from internal and
external sources. We anticipate that financial crisis constrain VC fundraising especially from
foreign markets thereby compelling the reliance on internally-generated VC funds. We, therefore,
formulate two hypotheses that:

Hypothesis 1: Significant proportion of VC funds originate from domestic (internal) than external
sources.

Hypothesis 2: VCs rely on diversified sources of fundraising to finance equity risk capital.
3.2. The relationship between VC market and the Stock market

3.2.1. Venture Capital fundraising and IPO financing through the stock market

VCs are pivotal in the provision of equity capital to businesses. A strong relationship exists between
a vibrant VC market and an active stock market (Black & Gilson, 1999; Carvell et al, 2013; Lin, 2017).
Efficient stock markets facilitate IPO issuance and exit of investee firms in the VC market (Black &
Gilson, 1999). They maintain that in the USA, the VC market is a strong force to the stock market-based
capital market. However, Black and Gilson (1999) use data from the USA instead of covering other
parts of the world. Carvell et al, (2013) using data from the US report interrelation between VC flows,
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economic development, capital market fundraising activities, and capital market valuation, even
though the relation is short-lived in most instances. They maintain that VC commitment correlates
with GDP and capital market valuation. Lerner and Tdg (2013) report that institutions such as financial
markets correlate with VC markets activities. As a reliable supplier of innovative finance, the VC market
has transformed the USA and Israel economies through economic and technological developments.
The evidence from the authors cited is skewed towards only countries where VC activities is very
advanced (the USA and Israel) thereby not covering economies that are developing the VC industry.
Lin (2017) reports that in China, strong and sustained law reforms and government policies aimed at
improving the institutional structure and regulatory environment of the stock market can facilitate VC-
backed exits, which leads to an increase in new VC availability. Even though the stock market-VC
market relationship is known in the USA and Chinag, that of Spain (the fifth largest economy in Europe)
remains unknown. From the studies above, two gaps remain unresolved. First, the relationship
between the VC and the stock markets relies only on data from the USA and Asia, with little to be
said about Europe in spite of the successes being achieved in VC activities in the continent. Second, the
relationship between VC and the stock market emphasizes the exit activities of VC to the neglect of
fundraising activities. Thus, the need to address these lacuna motivates researches in Europe.

Otchere and Vong (2016) reveal that the presence of VC tends to lower the cost of going public
thereby helping to maximize the proceeds to the offering firm and the VC. Pezeshkan et al. (2020)
see capital markets (stock market) as an institution that provides investment information, exit and
merger and acquisition opportunities as end-games for VCs (both domestic and international). The
deliberations above suggest a good relation between the VC and the stock market. What is not
known is whether there is a causal relation, which this study seeks to address. In spite of the
findings on the relationship between the VC and stock market variables, there are few contrary
findings worth mentioning.

Despite significant relationship existing between VC market and stock market, some studies find
no significant relationship between IPO and VC activity. For example, Gompers and Lerner (1999)
report nonsignificant impact of IPO activities on VC fundraising. Their findings further suggest that
while it is difficult to rule out the role for IPOs in creating liquidity in the VC industry, once other
factors, such as real GDP growth, equity market return, and capital gains tax rate are included, the
relationship does not appear significant. Megginson (2004) maintains that even in the IPO-oriented
stock markets in Europe and Asiaq, it is still difficult to develop an active VC sector. Thus the reported
relationship between VC and stock market is not applicable in his case. These contrasting opinions
make the relationship between VC and stock market inconclusive because whilst some report
complementary roles for the two markets, others find no such significant relation between them.
VCs provide steering and support services to their companies besides making funds available.
Sometimes, VCs prepare and graduate firms for IPO financing and such firms have higher post-IPO
survival rate (Tian, 2011). The author reports that VCs positively stimulate firms’ propensity to go
public through IPOs but fails to report on how VC fundraising affect stock market variables. We
conjecture that, VC-backed firms exit through IPOs, but the relation might not be always proportional.
There is paucity of research on the relationship between VC fundraising and stock market variables.
We expect a long-run relation and therefore hypothesize that:

Hs: There is long-run relation between VC fundraising (private equity financing) and the stock
market (public equity financing).

Figure 1 shows the conceptual framework for the study. The paper proposes two main sources of
VC fundraising namely institutional and geographical sources. These sources suggest diversified
forms of mobilizing VC funds. We show the relationship between VC fundraising, stock market
returns and market capitalization.
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Figure 1. Conceptual
framework.

Source: Authors’ construct
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4, Data

The study uses stock market data from the official website of Madrid Stock Exchange (BME) because it
is the largest and most internationally recognised stock market in Spain and VC data from Invest
Europe, Bank of Spain, EUROSTAT, and Global Financial Development databases covering the period
1989 to 2020. The reason for choosing this period is to compare fundraising activities and stock
market developments for the periods before, during and after the global financial crisis.

5. Methodology

The choice of cointegration is occasioned by the need to identify the variables that move with VC
fundraising in the long-run. This is to ensure in-depth understanding of related factors, which affect
capital available in the equity market in order to maintain reliable and stable supply of funds for the
growth of firms. The higher the degree of cointegration among variables, the greater the probability of
sustaining a stable distance. The precondition for the Johansen test of cointegration states that,
variables are non-stationary at level but when converted into first difference, they become stationary.

Given a vector of X; of n potentially endogenous variables, it is possible to specify the following
data generating process and model X;: as an unrestricted vector auto regression (VAR) involving up
to K-lags of X;. Thus;

Xt =A1Xe 1 +AXe 2 + ... + AXek + Ut (1)

U~N(0,6%)
Reformulating equation (1) into a vector error correction (VEC) model;
AXe = X5 MK 1 + 2+ Uy

Where T,'Z—(I—Al ——A,),(l=123k—1)

and 7 = —(I —A; — ... — A¢) and comprises both short-run and long-run aspects. We are inter-
ested in the long-run aspect to determine our cointegration,

7z = aff'; a is a vector of speed of adjustment; 4 is the number of cointegrated vectors. The focus
is on zX;_x = aff'X;_x, meaning that we are interested in #'X;_x. The aim to is to find out if zX; _,~I(0)
in order to conclude that the variables are cointegrated.

5.1. Vector error-correction (VEC) model

For the purpose of this study, we apply the vector error-correction (VEC) model as it is the most
efficient and appropriate. Granger and Wess (2001) has also demonstrated an equivalent char-
acterization or representation of time-series which are cointegrated, namely; if X; and Y; are both
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I(1) and are cointegrated with a cointegrated vector A, then there always exist an error correction
representation. Y; = AX;= cointegrated series.

The error representation:

AY: = G{(Yt,l — AXt,‘l) + ﬂAXt + Lagged(AYrs, AXtS)St

This representation of the cointegrated time series in an error correction characterization forms an
integral part of the Granger representation theory.

Note the dynamic equation;

Yi = ao + yoXt + 71 Xt-1 + aoYio1 + €t

(2)

The long run counterpart of this model is; Y: = , + 1 X;. Thus, every short-run model has its
long-run counterpart. This is the long-run;

Yi = Yi_1; Xt = Xe_1, thus, Yi = ag + yoXt + 71Xt + a1 Y + Us

= (1 —a1)Ye = a0 + (yo +71)Xe + Us, thus, Ye = 122 + 700X, +

1-ay

1

Yt “thus,
a1

Ye = Sy + o Xe + Vi (long-run). Thus, AY; = p1AXe + B, (Yeo1 — fo — BoXe) + et

We employ three equations for our variables of interest in the cointegration and VECM analyses:

VCFund/GDP = f(StockMktReturns, MktCap /GDP)

MktCap/GDP = f(StockMktReturns, VCFund/GDP)

StockMkt Returns = f(VCFund/GDP,MktCap/GDP)

3)

(4)

(5)

Where VCFund/GDP represents Venture Capital fundraising to GDP ratio

MktCap/GDP represents Market Capitalization to GDP ratio and

StockMkt Returns represents Stock Market Returns

To address the hypotheses on the sources of VC fundraising, we compute the percentages of VC

fundraising from institutional and geographical sources. For the third hypothesis which addresses
the long-run causality between private and public equity capital and standardize the respective
values (VC fundraising and market capitalization). The study is very relevant to the economy of our
study area so we adjust these figures by GDP in order to capture economic growth. In VECM
analysis, all the variables can be used as dependent and independent variables. In order to focus

Table 1. Description of variables

Variable

Description

Measurement

VC fundraising

Amount of VC funds raised during
the year for investee firms

Total amount VC funds raised
divided by GDP

Market capitalization

Total capital raised from the stock
market

Total amount of market
capitalization divided by GDP

Stock market returns

The returns from invested shares
on the stock exchange

As obtained from global Financial
Development database

Gross Domestic Product (GDP)

Total Gross Domestic Product of
Spain

As provided by Eurostat database
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attention on whether or not there is a long-run relationship between the variables, we do not
include any control variables in the study.

6. Results and discussion

This section covers the presentation, analysis and discussion of results. It covers the sources of VC
fundraising, summary statistics, cointegration and VECM analyses of VC fundraising and stock
market variables.

6.1. Sources of VC fundraising

The sources of VC fundraising are geographical and institutional sources.Table 1 shows the
description and measurement of variables used in the study. Table 2 shows the geographical
sources of VC fundraising.

The study adopts three distinctive timeframes covering the pre-crisis (1989-2006), crisis (2007-
2010) and post-crisis (2011-2020) periods for this section of the analysis. During the pre-crisis
period, VCs obtained a significant proportion of funds (about 97% in 1989) from Spain. From
Table 2, it is during the pre-crisis period that funds were received from outside Europe (which
includes the US). Perhaps, this might account for the huge negative effect of the global financial
crisis on Spain because there is the perception that the 2007/2008 global financial crisis originated
from the US.

We perform further analysis of the geographical sources of VC funds in Table 3 using descriptive
statistics for Spain, Europe, Outside Europe and other unclassified sources. During the period
before the crisis, Spain provided 59% of total VC funds with Europe, and the rest of the world
almost providing 28% and 13% respectively. The most reliable geographical source of VC fundrais-
ing (even though low) during the crisis came from outside Spain (predominantly Outside Europe
with standard deviations 8.7%). The spread across the sources of VC funds was somehow even
with less variability. The crisis periods saw heavy reliance on Spain for most of VC funds with
a minimum and mean contributions being 40.5% and 57% of total funds raised for VC activities
respectively. The Unclassified sources provided the next higher source of VC funds during the crisis
period (35.7%). It is expected that during the crisis, VC fundraising should decrease tremendously.
However, funds raised from Spain during the crisis period was averagely closer to that of the period
before the crisis. Perhaps, this explains the notion that the VC industry provided alternative
innovative source of equity capital for Spain during the financial crisis.

In the post-crisis period, Spain continued to provide the main source of VC funds but there was
a drop in value (mean =53%, still above 50%) as compared to the crisis period. Europe and the rest
of the world increased their supply of funds to the VC market in Spain after the crisis. These are
positive signals for the industry to seek external funds to provide liquidity for the equity market.
The most inconsistent period within which Spain supplied VC funds was after the crisis. Could it be
attributed to measures put in place to revive the economy after the financial crisis?

Table 4 shows the institutional sources of VC fundraising. The table reveals that institutional sources
of VC funds before the financial crisis came from unclassified sources, banks, government agencies
corporate investors and pension funds. During the crisis, VCs obtained institutional funds from banks,
corporate investors and fund of funds. Perhaps these institutions had better management of the crisis
hence their ability to supply funds for VCs. During the period after the crisis, institutional sources of VC
funds were corporate investors, government agencies, banks, private individuals, fund of funds, etc.
Thus VC fundraising after the crisis has been more diversified than previously.

6.2. Cointegration analysis

We perform Johansen test of cointegration in Table 5. First, we use the maximum rank to test the
hypothesis that there is no cointegration. At maximum rank zero (0), the trace statistic of 45.45
exceeds the critical value of 29.68, therefore, we reject the null hypothesis and accept the
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Table 2. Geographical sources of VC fundraising in percentages

Source of VC Fund
Year Spain Europe Outside Unclassified | Total Outside
(Domestic) Europe Europe

1989 96.7 33 0.0 . 0.0
1990 41.1 33.9 25 . 25
1991 32.8 51.2 16 . 16
1992 49 21.5 29.5 . 29.5
1993 79.3 15.4 5.3 . 5.3
1994 47.9 41.8 10.3 . 10.3
1995 48.4 42.9 8.7 . 8.7
1996 66 24.4 9.6 . 9.6
1997 51.6 32,6 15.8 . 15.8
1998 41.1 333 25.6 . 25.6
1999 533 27.5 19.2 . 19.2
2000 46.6 331 20.3 . 20.3
2001 65.7 31.7 2.6 . 2.6
2002 56.9 29 14.1 . 14.1
2003 75.2 19.8 5 . 5
2004 69.5 20.5 10 . 10
2005 90.9 8.1 1 . 1
2006 55.5 34.0 10.5 . 10.5
2007 40.5 17.5 0.5 41.5 42
2008 54.2 2.9 0.0 42.9 42.9
2009 65 3.1 0.0 31.9 31.9
2010 69.8 2.7 1.1 26.4 27.5
2011 72.3 1.3 0.0 26.4 26.4
2012 86.3 0.0 0.0 13.7 13.7
2013 58.3 0.5 0.0 41.2 41.2
2014 25.6 14.7 0.0 59.6 59.6
2015 15.2 10.3 3.0 71.6 74.6
2016 64.1 30.1 5.2 0.5 5.7
2017 46.9 39.9 6.4 6.8 13.2
2018 13.7 44.8 15.5 2.0 17.5
2019 71.1 26.1 2.0 0.8 2.8
2020 76.6 21.4 2.0 0 2.0

Table 2 shows the percentage contribution of geographical sources of VC fundraising activities for the period 1989-
2020. The sources in geographical terms include Spain, Europe, Outside Europe and unclassified sources (from high
net-worth individuals and angel investors). The table also shows the total contributions from outside Europe. The
Table shows that the VC industry in Spain raises most of its funds from internal sources, with Europe being the next
major supplier of funds to finance risk capital.

alternate that VC fundraising, stock market return and market capitalization are cointegrated. For
maximum rank 1, the null hypothesis indicates that there is cointegration of equation (1). A trace
statistic of 15.36 which is smaller than the critical value of 15.41 implies there is cointegration of
equation (1).

For maximum rank 2, we test the null hypothesis that there is cointegration in equation 2.
A trace statistic of 2.07 which is smaller than the critical value of 3.76 implies that we accept the
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Table 3. Summary statistics for geographical sources of VC fundraising

Period/ Obs Mean Std. Dev. Min Max
Source of

funds

Before crisis (1989-2006)

Spain 18 59.30556 17.55058 32.8 96.7
Europe 18 . 28 12.01778 33 51.2
Outside Europe 18 12.69444 8.677725 0 29.5
Unclassified 0

Total outside 18 12.69444 8.677725 0 29.5
Europe

During crisis (2007-2010)

Spain 4 57.375 13.00471 40.5 69.8
Europe 4 6.55 7.301826 2.7 17.5
Outside Europe 4 A 5228129 0 1.1

Unclassified 4 35.675 7.882629 26.4 42.9
Total outside 4 36.075 7.586117 27.5 42.9
Europe

Post-crisis (2011-2020)

Spain 10 53.01 26.41243 13.7 86.3
Europe 10 18.91 16.30429 0 44.8
Outside Europe 10 3.41 4.818587 0 15.5
Unclassified 10 22.26 26.57665 0 71.6
Total outside 10 25.67 25.02164 2 74.6
Europe

Table 3 shows the summary statistics for the geographical sources of funds from Spain, Europe, Outside Europe (USA
and rest of the world) of VC fundraising for the periods before, during and after the financial crisis in Spain. In the
periods during and after the crisis, there were occasions where no funds came from Europe and outside Europe.
However, average figures show that funds from outside Spain and Europe increased in the post-crisis periods.

null hypothesis. Per maximum rank 2, VC fundraising, stock market return and market capitaliza-
tion are cointegrated. Having satisfied this major requirement, we perform the VECM since all the
three variables are cointegrated.

Table 6 reports the VECM results for all the three variables used. It must be noted that VECM
takes difference of these variables such that they are represented as D_VCFund/GDP,
D_StockMktReturns, and D_MktCap/GDP. We also observe that apart from D_MktCap/GDP with
R-square 40.4% (not significant), the other two variables have very high R-square with p-values
close to zero indicating high significance levels. This is a justification for causality.

Table 6 shows the VECM for the three variables under consideration. We use capital flows
injected into the VC and stock markets. We measure these by total VC fundraising and market
capitalization respectively. We use the natural logs of these figures and further adjust by GDP. For
stock market returns for the period under review, we rely on figures as provided by the Spanish
Stock market.

In the second panel we report results of our regression with D_VCFund/GDP as dependent
variable in Table 7. To determine the long-run causality we resort to _cel and _ce2, representing
the two equations. A negative coefficient and significant p-value of cel shows that there is a long-
run causality between D_VCFund/GDP and the two other variables being, D_StockMktReturns, and
D_MktCap/GDP. To examine the short-run causality we resort to the individual lag coefficients and
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Table 5. Johansen test of co-integration results

Maximum Parms LL Eigenvalue Trace 5% Critical
Rank Statistics Value

0 12 -192.7376 45.4480 29.68

1 17 -177.69202 0.82968 15.3568* 15.41

2 20 -171.05052 0.54221 2.0738 3.76

3 21 —-170.0136 0.11484

Table 6. Vector error correction model (VECM)

Equations Parms RMSE R-sq Chi2 P>chi2
D_VCFund/GPD 6 .528705 0.7111 27.07123 0.0001
D_StockMktReturns 6 11.5819 0.7594 34.72611 0.0000
D_MktCap/GDP 6 183.926 0.4036 7.444208 0.2817

the p-values of the independent variables. The results show that only the lag of MktCap/GDP has
a short-run causality with D_VCFund/GDP. Similarly, in panel 3 we report the regression results
using D_StockMktReturns as the dependent variable whilst D_VCFund/GDP and D_MktCap/GDP are
the independent variables. The results show a negative and significant long-run causality between
D_StockMktReturns and the independent variables. We also observe a short-run causality between
D_StockMktReturns and D_VCFund/GDP but not for D_MktCap/GDP. In panel 4 there is no long-run
and short-run relationships between D_MktCap/GDP as dependent variable and the independent
variables (D_VCFund/GDP and D_StockMktReturns).

Table 8 reports the LM test for residual autocorrelation and diagnoses of the VECM. The null
hypothesis is that there is no autocorrelation. An insignificant prob >Chi? for both lag 1 and 2
indicates that we accept the null hypothesis. We also test for normality using the Jarque-Bera test.
The null hypothesis is that residuals of variables are normally distributed. We observe an insignif-
icant prob > Chi? in all the three panels, signifying that all the residuals of the variables are
normally distributed. This is an indication that our tests of hypotheses are valid.

6.3. Discussion

The results support all the three hypotheses; 1. reliance on internal sources of VC fundraising, 2.
diversified sources of funds and 3. long-run relation between VC market and stock market vari-
ables. The empirical results on the sources of VC fundraising shows that most funds required for
financing equity risk capital come from within Spain (internal). The VC market complements the
stock market by supplying alternative equity capital to finance the crisis-led liquidity gap. These
funds come from diversified sources such as private institutions, governments, Spain (internal),
Europe, the United States and other parts of the world. The institutional sources of VC funds
include financial and non-financial institutions, pension funds, fund of funds, individual and public
investors. This finding is in tandem with Caselli (2010) who reports that VCs obtain funds from
institutional sources because they provide convincing business ideas that persuades potential
investors. The VC market in Spain seeks funding from fund of funds which is increasingly growing
up to 22%. Unlike other VC markets that rely informal sources such as business angels and wealthy
entrepreneurs (Lumme et al, 2013), the VC market in Spain mobilize capital from formalized
institutional sources. Fund of fund creates a second level of intermediation and the performance
of fund of funds is almost at par with portfolios of VC direct investments (Harris et al., 2018). The
results show that, from internal sources, Spain is able to mobilize internal funds for VC activities.
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Table 8. Autocorrelation, model diagnosis and normality tests

Tests Equation Skewness/ Chi-2 df Prob>Chi?
Kurtosis

Autocorrelation/

VECM Diagnosis

Lagrange-Multiplier | LAG 1 10.5205 9 0.31001

test LAG 2 5.1268 9 0.82312

Jarque-Bera test D_VCFund/GDP . 1.088 2 0.58032
D_StockMktReturns 0.503 2 0.77755
D_MKktCap/GDP 0.797 2 0.67118
All 2.389 6 0.88068

Normality tests Skewness

Skewness D_VCFund/GDP ' .08764 0.022 1 0.88272
D_StockMktReturns —-.03467 0.003 1 0.95347
D_ MktCap/GDP —-.0546 0.008 1 0.92677
Al ' 0.034 3 0.99838

Kurtosis

Kurtosis D_VCFund/GDP 1.7729 1.067 1 0.30172
D_StockMktReturns . 2.16 0.500 1 0.47958
D_ MktCap/GDP 1.9446 0.789 1 0.37441
All 2.355 3 0.50200

The ability of the Spanish VC industry to attract significant funding tend to suggest that investors
feel convinced of VC investment opportunities in that market. Perhaps, the VCs uniqueness such as
higher human resource acumen and value addition to investee firms could be the reason behind the
industry’s attractiveness. In spite of the value-adding opportunities the VC brings to investee firms,
there is also the tendency for over-indulgence of the VC in the activities of investee firms, which might
result in frictions. Such misunderstandings impair the value created thereby increasing the agency
cost (Luukkonen et al,, 2013). The enactment of new Spanish venture capital and private equity
entities regulation (Law 22/2014) coupled with the Alternative Investment Fund Managers (AFIM)
directive by the European Union in 2011 have promoted fundraising activities thereby increasing the
liquidity of the VC market after the crisis. The law introduced by the government has provided industry
players with solid legal framework needed to grow and develop the VC industry. The tax reforms have
stimulated the growth and development of the VC industry in Spain. The government’s approval of
a waiver for Spanish private equity funds from the hitherto obligation to make payments of corporate
income tax even if they were exempted from payment has also been helpful. It was a requirement for
the firms to make advance tax payment and recover later, even if they had exemptions. This waver
creates opportunity for firms to channel such monies into investments. Again, the exemption on the
sale of shares in subsidiaries has also had impact on the industry.

The cointegration results show short and long run relations between equity risk capital variables
thus confirming prior research that vibrant stock markets serve as impetus for the VC industry
since most venture capitalists prefer exiting through the IPO (Black & Gilson, 1998). From the
empirical results, there is a short-run causality between VC fundraising and market capitalization
when the equation uses VC fundraising as dependent variable. This implies that, it is difficult for
VCs fundraising (private equity) and stock market funds (public equity) to adjust in the short-run.
When stock market return is used as outcome variable, the results show a short-run relation with
VC fundraising. However, the study reports no short-run causality when the model uses market
capitalization as dependent variable.
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We report significant long-run causal relationship between VC fundraising (outcome variable)
and stock market variables (market capitalization and stock market returns). This suggests that
private and public equity variables converge with time. Our finding confirms earlier research which
shows that, in economies where capital markets (especially IPOs) tend to be inefficient, returns to
VC investors tend to be low (Bygrave & Timmons, 1992). The long-run relationship between the
stock market and the VC market corroborates Black and Gilson (1998) whose study on VC and the
structure of the capital market indicated that the relationship could be better understood on
contracting arrangements between the entrepreneurs and the VC providers. Most VC firms prefer
exiting through IPOs from the stock market thus fostering a strong relationship. It is however
contrary to Mayer et al. (2005) who finds no such relation. Our results show that, during the period
of the crisis, funds from the stock markets was unstable but the VC fundraising especially from
Spain was relatively stable and even more stable in the post-crisis period. This suggests an
alternative financing option for equity risk capital. This is in line with previous study by Schmid
(2001) that entrepreneurial firms with low initial wealth prefer VC financing to IPO financing.

The empirical results do not show short- and long-run relations between the variables when the
model uses market capitalization as dependent variable. Even though market capitalization and
stock market returns are both public equity variables, the results show that investors are interested
in the returns and not necessarily how much capital the stock market raises. Perhaps, it will be
exciting to investigate the determinants of stock market returns in future research.

VC fundraising activities have significant implications on the functioning of the economy. Increasing
VC fundraising increases start-ups, jobs, and incomes (Samila & Sorenson, 2010). VCs add value to the
investee firms, which translates into higher performance, creates employment and improves other
macroeconomic indicators (Cumming et al., 2005). Our findings support the financial intermediation
function of VCs as suppliers of funds thereby improving the allocation function for the benefit of
economic units. VCs provide alternative equity financing option to the stock market.

7. Conclusion

The study examines VC as alternative source of financing equity capital in a period where tradi-
tional sources had funding gaps. The paper explores the sources of VC fundraising and the
relationship between VC and stock markets as providers of equity capital. Using time series data
from 1989-2020, the paper employs cointegration and VECM to establish causal relationship
between VC fundraising and stock market.

We report a framework for examining the sources of VC funds (i.e. institutional and geographi-
cal). The institutional sources come from private institutions and the government whilst the
geographical sources are classified into domestic and foreign or international. The main institu-
tional sources of VC fundraising are financial institutions, pension funds, insurance and non-
financial institutions. Geographically, VC funds come from Spain, Europe, the USA, and other
parts of the world. External sources of VC funds have increased after the financial crisis, which
indicates some confidence in the Spanish VC industry by international investors. VC firms use
diversification models in raising funds to finance equity risk capital. We conclude that the Spanish
VC market use diversified sources of funds to complement the stock market in financing equity risk
capital. Our study confirms long run causal relation between VC fundraising and stock market
returns. A vibrant VC market with diversified source of funds provide vitality for entrepreneurial
development, which translates into economic growth. The debilitating effect of the financial crisis
on the stock market was somehow absorbed (even though not substantially) by the VC market.

On the practical implications of the study, the Spanish government can rely on the VC market as
alternative suppliers of funds to finance equity risk capital. The study addresses the issue of how to raise
V/C funds. This will inform the policy that encourages unlimited flow of funds into the VC pool for sustained
growth. The study informs policies targeted at harmonizing the equity markets for better investment
decision-making. A better understanding of the VC fundraising sources can assist in the development of
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policy and regulation that promotes increased and sustained fundraising. VC firms can rely on informa-
tion in this study to explore other sustainable sources to meet the capital requirements of firms in the
country. Again our study deepens understanding of equity investment climate to enable VC firms employ
reliable capital-acquisition strategies in the fundraising activities. Information in this study is helpful to
companies that are looking to scale up their business to consider VC as alternative business finance.
Theoretically, we show that the diversification theory is employed in raising funds in the VC market. Thus
liquidity funding gaps in the capital market can be minimized by looking at complementary sources such
as the VC and stock markets.

We recommend that, policy makers and industry players should be wary of institutional factors
that affect cost of equity capital since most internal funds are mobilized from institutions.

As a limitation, this study uses data from the largest and most international stock exchange
which is Bolsa de Madrid even though there are four stock markets in Spain (Madrid, Barcelona,
Valencia, and Bilbao). Single country study like this, may suffer limitations in scope so we suggest

that future research may consider several countries.
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