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Abstract 

This paper analyzes the determinants of venture capital (VC) investments after the 2008 Global 

Financial Crisis. We conduct a quantitative study using panel data methods with a data set of 17 

OECD countries over the years 2007-2017. We use the reduced form models to analyze three 

main groups of factors affecting the demand for and supply of VC. The three groups include 

macroeconomic conditions, entrepreneurial environment, and technological opportunities. The 

results reveal that the short-term interest rate, market capitalization and the population 

percentage with tertiary education have a positive impact on venture capital investments, 

meanwhile, the unemployment rate, corporate profit tax and the growth of market capitalization 

are negatively correlated to VC investments. Moreover, we also perform regression analysis 

using the Financial Crisis period data and try to capture the effects of the crisis on the driving 

forces of VC investments. According to the comparison of regression results using data of 

different periods, we find that the Financial Crisis generates huge economic fluctuations, which 

makes the effects of determinants difficult to capture. 

Keywords:  Venture capital, Venture capital determinants, Financial Crisis, Panel data 
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摘要 

本论文分析了 2008 全球金融危机之后风险投资的决定因素。我们采集了 17 个 OECD 国

家 2007 到 2017 年的面板数据，进行了一项量化研究。我们使用了简化模型对三类影响风

险投资需求和供给的因素进行了分析。这三类包括了宏观经济条件、企业生存环境和科技

机会。分析结果显示短期利率、市值和国民高等教育比例与风险投资量显著正相关，与此

同时，失业率、企业利润税率以及市值增长率与风险投资量显著负相关。我们也使用了金

融危机时的数据进行了回归分析，试图捕捉金融危机对风险投资决定因素的影响力改变。

比较了不同时期数据的回归结果，我们发现金融危机会带来巨大的经济波动，使得风险投

资的决定因素失灵或者很难捕捉。 

关键词：风险投资 风险投资决定因素 金融危机 面板数据 
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THE DETERMINANTS OF VENTURE CAPITAL AFTER THE FINANCIAL CRISIS:  

EVIDENCE ACROSS COUNTRIES 

1. INTRODUCTION 

Venture capital (VC) is a financial intermediary that is designed to satisfy the needs of 

young and innovative firms with high growth potential and much uncertainty by providing both 

money and guidance. It acts as an intermediary between lenders and borrowers for markets 

where these two have to incur costs to come together (Jeng & Wells, 2000). Venture capitalists 

play an important role in managing the lenders’ capital and carefully investigating every 

borrower and provide potential start-ups with investments in order to gain high returns of profit 

by buying and selling their shares. VC is good at creating future unicorns. Nowadays, many VC-

funded companies are present in the 500 Fortune list. VC also plays an active role in cultivating 

disruptive innovation and stimulating economic growth. 

Venture capital experiences great development over the decades. It has the origins in the 

1920s with wealthy families and individuals taking the role of investors in the US (Bygrave & 

Timmons, 1992). In the 1960s, the VC markets in the US started to form. A few companies 

which are nowadays world-known such as Microsoft and Apple were funded during that period. 

European VC markets started in the 1980s and until the 2000s the markets haven’t had any 

breakthrough. After the Financial Crisis, the Asian VC markets led by Chinese venture capital 

experienced high growth. Researchers show more and more interest in exploring the driving 

forces of VC activities. A few articles try to investigate the determinants of venture capital by 

using quantitative methods. The studies in existence apply and evaluate a multitude of 

determinants that are said to affect VC activities positively or negatively at the country level. The 

ground-breaking research was done by Jeng and Wells (2000). They first used the panel data and 
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the supply-demand equilibrium model to study the effects of potential determinants of VC. Since 

then, researchers have continued exploring potential determinants of VC using almost the same 

models and methods with different panels consisting of various countries and periods. The data 

collected by most authors cover the years before 2005, and there exist no researches studying the 

determinants using the recent data especially after the 2008 Financial Crisis. 

The aim of this research is to contribute to the literature on the determinants of VC based 

on the latest data. With many years’ development of VC, we think that the driving forces of VC 

may change in some way, especially after the Financial Crisis. We are highly interested in 

exploring the determinants of international VC markets during the post-crisis years. At the 

theoretical level, we follow the previous literature by using a reduced form equilibrium 

framework. We try to separate the effects of different determinants on both supply and demand 

sides of VC and analyze them respectively. We want to clearly investigate how VC determinants 

influence VC investments. At the empirical level, our study considers a panel data set of 17 

OECD countries for the period 2007-2017. We include both the most-studied and new variables 

in this research. We first conduct panel regression analysis based on the data of post-crisis years, 

in other words, from 2012 to 2017. We try to explore what influencing factors are and how they 

affect VC activities, which is the main topic of the study. Then we introduce more data from the 

crisis period of years 2007-2012. Next, we run regressions according to the data of the whole 

periods including crisis and post-crisis time. We test the same models using different time 

periods and try to compare them and find how the Financial Crisis affects the driving forces of 

VC. 

The results reveal that the interest rate (short-term), unemployment rate, market 

capitalization, the growth rate of market capitalization and the growth rate of gross domestic 
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product (GDP) which were the most studied variables in previous researches, as expected, 

exhibit significant effects on VC investment. The new variable - the percentage of the population 

with tertiary education (25-34-year-old), as a proxy for the education level of young civils shows 

a strong positive relationship with VC investments. Another new variable - corporate profit tax 

rate, as a measure of the cost of doing business, also indicates a significant relationship at some 

statistics levels. The detailed results can be found in the analysis sections. 

The remainder of this research is structured as follows: in section 2, we illustrate the 

theoretical background of the research topic, where we briefly introduce venture capital by 

describing its fundamentals, functions, structure, and mechanism. We also discuss the Financial 

Crisis and its impact on VC activities in the same section. Section 3 summarizes the 

achievements of previous studies and analyzes the influences of each factor on the supply of and 

demand for VC investments. In sections 4 and 5, we describe the data collection, models and 

methodologies used in the study. In section 6, we demonstrate and discuss the empirical results 

of the study. In the last section, we conclude the paper with the main findings of our work and 

discuss the policy implications, limits of the study and future research suggestions.  

 

2. THEORETICAL BACKGROUND 

2.1 The Fundamentals of Venture Capital 

Venture capital (VC) is a type of private equity, a form of financing that is provided by 

firms or funds to small, early-stage, emerging firms that are deemed to have high growth 

potential, or which have demonstrated high growth (in terms of the number of employees, annual 

revenue, or both). (Private Equity & Venture Capital. (n.d.). Retrieved from PrivCo: 
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https://www.privco.com/knowledge-bank/private-equity-and-venture-capitalprivate-equity-

venture-capital/ Access date: 25/10/2019) 

Venture capital has been the driving force behind some of the most vibrant sectors of the 

US economy over the past two decades (Jeng & Wells, 2000). Venture capital firms such as 

Perkins (2018) have invested in early and growth stages in companies such as Apple, Microsoft, 

Uber, Google, and Amazon. These companies now have been among the highest market 

capitalizations around the world. In Sweden, VC firms such as Northzone and EQT Ventures 

have successfully invested in potential companies such as Spotify, iZettle and Klarna. Venture 

capital has an important role to fill and invest in risky ventures where regular banks and other 

financial institutions are hindered to take equity stakes or issue loans (Berk & DeMarzo, 2014). 

Metrick and Yasuda (2011) have classified VC by its five main characteristics: firstly, a 

VC is a financial intermediary, meaning that it takes the investors’ capital and invests it directly 

in portfolio companies; secondly, it invests only in private companies; thirdly, it usually takes an 

active role in monitoring and supporting its portfolio companies in both finance and 

management; next, a VC’s primary goal is to maximize its financial return with the exit 

mechanism of a trade sale or an initial public offering (IPO); lastly, a VC invests to fund the 

internal growth of companies, meaning that the investment proceeds are used to build new 

businesses, not to acquire existing businesses. 

Jeng and Wells (2000) have discussed the relationship between venture capital and 

private equity where people are apt to confuse the two concepts. In their study, venture capital is 

defined as one type of private equity investments, which is commonly defined in the US. Private 

equity investments can be conducted by institutions or wealthy persons in both publicly listed 

and privately held enterprises. The principal types of private equity financing are venture capital 
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and management and leveraged buyouts (Kaplan & Stromberg, 2008). In Europe, the term 

venture capital can refer to private equity in its broad sense. While in the US, VC is usually 

specifically defined as three types of investing — seed/start-up, early and expansion investment 

— and excludes buyouts, etc. In addition, the definition of VC stages should not be confused 

with the definition of the financing round. Metrick and Yasuda (2011) comment that a company 

might receive several rounds of investment at any stage, or it might receive sufficient investment 

in one round to bypass multiple stages. 

These types represent different steps, or stages, to build a new VC-backed business. They 

can be divided into four broad stages: seed-stage, early-stage, mid/expansion-stage and 

late/mezzanine-stage (Metrick & Yasuda, 2011). A more concrete explanation of these stages 

(Private Equity & Venture Capital. (n.d.). Retrieved from PrivCo: 

https://www.privco.com/knowledge-bank/private-equity-and-venture-capitalprivate-equity-

venture-capital/ Access date: 25/10/2019) is as follows. The seed/start-up stage is a relatively 

small amount of capital by angel investors offered for an entrepreneur or inventor to prove an 

idea. Early-stage investments may involve the first round of institutional VC funds, which 

commonly target companies that have completed the idea stage and even finished development 

where products are mostly in testing or pilot production stages. In some cases, products may 

have just been made available to the market and sell. After passing the early stages, it becomes 

an initial candidate for mid/expansion stage investing where the company is now producing and 

shipping products and is growing accounts receivable and inventories. More institutional 

investors involve along with inventors from previous rounds and shift themselves from a support 

role to a more strategic role. Then the company reaches a late stage, where capital is offered to 

those with a fairly stable growth rate. IPOs and management and leveraged buyouts are 
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considered in this stage (Metrick & Yasuda, 2011). Figure 1 shows stages of the private company 

lifecycle according to the descriptions above. 

 

 

Figure 1. The Private Company Lifecycle 

 

2.2 The Structure of Venture Capital 

Before we discuss VC structure in more detail, we first need to clarify two terms: VC 

funds and VC firms. VC funds are investment funds that manage the money of investors who 

seek private equity stakes in start-up and small- to medium-sized enterprises with strong growth 

potential (Chen, 2019). They are organized as limited partnerships and are the main vehicles for 

VC investing. VC firms are small organizations, averaging about 10 professionals, who serve as 

general partners (GPs), managing investment for VC funds (Metrick & Yasuda, 2011). As figure 
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2 shows, a VC fund usually consists of two parts: general partners (GPs) and limited partners 

(LPs). The former are fund managers who work as a VC firm to provide investment advice to the 

latter who own the fund and are the source of capital (NVCA Yearbook, 2019). Under a VC fund, 

they usually have several portfolio companies where VC firms give them money and expertise to 

support their growth and gain profits from them as well. 

 

 

Figure 2. The Venture Capital Structure (NVCA Yearbook, 2019) 

 

2.2.1 General Partners (GPs) 

The role of general partners reflects the first characteristics of venture capital, that is, they 

serve as financial intermediators between limited partners and the new ventures looking for 

financing. They are responsible to raise money, establish the fund, find and invest start-ups, 
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monitor them, guide them and define exit strategies for them and further distribute the returns 

(Bygrave & Timmons, 1992; Gompers & Lerner, 2004). 

 

2.2.2 Limited Partners (LPs) 

The limited partners of VC funds are mostly institutional investors such as public pension 

funds, corporate pension funds, insurance companies, high net-worth individuals, family offices, 

endowments, foundations, fund-of-funds, sovereign wealth funds (NVCA Yearbook, 2019)). 

They provide funds but they are usually not allowed to participate in the management processes. 

 

2.2.3 The Relationship between GPs and LPs 

The relationship between GPs and LPs is limited partnerships, as the word reveals, it has 

a limited time frame. When a fund is first raised, LPs promise to provide a certain amount of 

money, which will be provided either on a set schedule or at the discretion of GPs. These 

periodic capital provisions are known as capital calls, drawdowns, or takedowns. The total 

amount of money promised by LPs over a lifetime of a fund is called the committed capital. 

Once GPs have raised the full amount of committed capital and are ready to start to invest, we 

say that a fund has been closed. A typical fund will invest in portfolio companies and draw down 

capital over its first five years. These years are known as the investment period or commitment 

period. After the investment period is over, the VC can only make follow-on investments in 

current portfolio companies. A successful VC firm will raise a new fund every few years so that 

there is always at least one fund in the investment period (Metrick & Yasuda, 2011). So, the 

relationship between LPs and GPs is like the relationship between investors and start-ups. The 
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capability of GPs determines the quality of VC firms and they must convince LPs to supply 

funds and have the wisdom to select promising ventures. 

 

2.3 How Venture Capital Works 

 

 

Figure 3. How Venture Capital Works (NVCA Yearbook, 2019) 

 

The figure above exhibits a general mechanism of how a VC works. A VC round starts 

from fundraising when GPs raise money from LPs. After a fund closes, venture capitalists 

typically invest in young, high-growth companies in need of capital to scale. They also provide 

professional mentorship to help companies grow and even take board seats to participate in 

strategic decisions. After 5-10 years of creating high-growth firms, the VC exits its stake through 

an IPO or merger and acquisition (M&A). Then GPs and LPs distribute the profits gained by 

selling company shares according to the partnership agreement. After receiving the capital, LPs 

can then reinvest earnings in a new crop of funds. 

 

2.4 Venture Capital, Technological Innovation and Economic Growth 

Venture capital plays a vital role in financing technological innovation and thus spur 

economic growth. The topic of the relationship among the three things has been widely studied 

in the US since the 1980s. The word “venture” points out that the capital investments aim at 
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highly risky but more disruptive technologies which either create big success or come to a 

demise. However, the success of creating world-known innovative companies by venture capital 

depends not only on the money invested but also on the value of venture capitalists to make it 

different. The research by Timmons and Bygrave (1986) sheds some light on the flow of venture 

capital to highly innovative technological ventures from 1967-1982. They suggest that the 

“capital” in VC is the least important ingredient in fostering technological innovation. Rather, it 

is management intensive, requiring very early involvement by venture capitalists in nurturing 

budding innovators and technology, and thereby bird-dogging and accelerating the emergence of 

highly innovative technologies. The mentorship, strategic guidance, market resource and network 

access offered by venture capitalists are more beneficial to young firms (Gornall & Strebulaev, 

2015). 

Keuschnigg (2002) has also established a model to explore the real effects of VC as a 

determinant of innovation-driven growth. The research shows VC with experienced and 

sophisticated investors can actively enhance the success of start-up entrepreneurs where they 

contribute to key technological ideas but tend to be commercially inexperienced. VC just 

supports the firm with managerial suggestions about industrial knowledge and business 

expertise. 

Smith and Florida (1990) also emphasize the importance of VC in both technological 

innovation and economic development. Their research studies the major centers of VC supply, 

the centers where VC invest in money and deal with the relationship between itself and high-

technology development. They find that VC’s impact is context-sensitive. The relationship can 

be called “positive feedback”, that is to say, a two-way selection between VC and technological 

innovation. It means that in areas with an established high-technology base, VC fuels the growth 
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of that sector; in areas without such a base, VC alone is less possible to trigger innovation and 

high-technology development as well as company success and financial growth. The result of 

this relationship is that VC mainly flows to high-technology centers—Silicon Valley and Route 

128 in the US, which makes VC investments are extremely concentrated. While they also 

suggest that public policies must realize that VC is only one ingredient to fuel a technological 

fundamental of an area or a social structure of innovation. Public efforts to stimulate 

technological innovation by only increasing the VC supply without enhancing other elements 

related to its technology infrastructure are not likely to succeed. 

Samila and Sorenson (2011) design and use a panel data analysis of the US metropolitan 

areas and achieve a significant result that increases in VC supply will positively influence firm 

establishment, employment, and aggregate income. Their results remain robust to a variety of 

specifications. They also find that VC stimulates the creation of more firms than its funds, which 

appears to be consistent with two mechanisms: first, nascent entrepreneurs anticipating financing 

are more likely to start companies when VC supply increases. Second, funded firms may transfer 

know-how to their employees, thereby enabling spin-offs, and may encourage employees to 

become new entrepreneurs through demonstration effects. Their findings are quite consistent 

with the argument, which is econometrically proved, that an expansion in venture capital 

improves the allocation of capital and therefore can promote economic growth. 

 

2.5 The Financial Crisis 

The 2007–2008 Financial Crisis (hereafter, crisis) is commonly viewed as the worst 

Financial Crisis since the Great Depression of the 1930s (Brunnermeier, 2009). The crisis 

contributed to the failure of many famous companies, resulted in a substantial decline in 



 

12 

 

consumer wealth, produced huge financial commitments incurred by governments, and led to a 

severe recession in economic activity (Block et al., 2010). It began in 2007 with a crisis in the 

subprime mortgage market in the US and developed into a full-blown international banking crisis 

with the collapse of the investment bank Lehman Brothers and the governmental takeover of 

AIG in September of 2008 (Block et al., 2010). 

The aftermath led to great losses in market capitalization and a shortage of liquidity. 

Longstaff (2010) refers to these events as “shocks” that lead to higher risk premiums worldwide 

and therefore discouraging investor behavior, investor confidence and the liquidity available for 

venture capitalists and new firms. Furthermore, regulations regarding equity, improved risk 

control, and improved disclosure affected credit management. With some likelihood, the 

decrease suffered by the financial sector was also transferred to the real economy. With a 

shortage of capital, banks became stricter with financing projects. It was of the high probability 

that risky activities like investing in innovation firms suffered consequently (Kraft & Giebel, 

2015).  

If we consider GDP growth rate as an index to measure the Financial Crisis, we can 

probably find similar fluctuations of most countries, and we can also find the clear demarcation 

of different economic stages shown in figure 4. From 2007 to 2010, almost all countries 

experienced a severe economic shock with a sharp drop in 2008 when it is the peak of the 

Financial Crisis. After recovering from negative growth to slightly positive growth, a series of 

countries especially Portugal, Spain, and Italy experienced a second economic decrease when the 

European Sovereign Debt Crisis, as the derivative of the Financial Crisis, happened. After 2012, 

the economic crises gradually calmed down, GDP started to grow at a small growth rate. 
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Therefore, we can simply divide the time periods into two parts: it is the Financial Crisis period 

from 2007 to 2012 and post-crisis time after 2012. 

 

Figure 4. Development of GDP growth of 16 OECD countries over years 2007-2017 (OECD 

Statistics) 

 

2.6 The Impact of Financial Crisis on Venture Capital 

Since the start of the Financial Crisis in August 2007, VC has experienced its particularly 

hard times. Pol. A. v. (2016) has investigated the impact of the Financial Crisis in US Internet 

Start-ups and then conducted an empirical study across industries and countries. It shows that the 

crisis is associated with a decrease in the number of initial funding rounds as well as a decrease 

in the number of funds raised in late funding rounds. The effects of the crisis differed across 

industries and were stronger in the US than in other countries. Therefore, they suggest that the 
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crisis has resulted in a severe ‘funding gap’ in the financing of technological development and 

innovation. 

There are several arguments about the reason why the crisis would exert an impact on VC 

activities. The two main arguments are as follows: 

Firstly, due to the crisis, VC funds had difficulties in raising money from investors who 

are typically pension funds, insurance companies, and larger banks. Many of these institutions 

lost money. Some of them went bankrupt as Lehman Brothers and the other may have to involve 

governmental rescue packages as AIG. They had to give up their stakes and decrease their share 

in risky assets to alternative parties which may not be reliable to participate in new capital calls. 

They even simply rejected to deliver more funds to VC. Another reason was that the weak IPO 

and M&A markets led to a difficult exit for venture funds and therefore the returns declined 

heavily. The supply of venture capital was severely negatively affected. 

Secondly, the valuation of VC-backed start-ups also decreased. The Financial Crisis has 

obviously led to a deep economic recession in recent years. It was reflected by the declined GDP 

in the US, which decreased by 5.4% in Q4 2009, compared to the previous quarter. Companies, 

especially the VC-backed young firms, had difficulties in gaining enough revenues. Consumers 

and firms spent less money and might postpone purchases. They all led to substantial troubles for 

VC-backed firms to survive, which absolutely discouraged the VC industry. 

As VC markets are tightly bonded with the financial markets, VC markets in almost all 

countries experienced big fluctuations during the crisis. When the financial markets recovered, 

the venture capital activities started to increase again mainly from the year 2010 but were hit 

again in 2012 due to the European Sovereign Debt Crisis. 
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Tables 1-3 indicate how levels of venture capital differ across time and countries from the 

crisis to the recent year. Venture capital investment is defined as seed plus start-up and other 

early-stage plus late-stage venture investments. Early-stage VC investment is defined as seed 

plus start-up and other early stages. Data on venture capital investment levels for 17 countries are 

gathered from OECD Statistics. 

Figure 5 shows that during the Financial Crisis, the level of venture capital investment in 

most countries decreased. They reached the lowest level in 2009, recovered shortly and suffered 

downswing again in 2012. After 2012, the VC investment level started to increase and continued 

to 2017. The trends coincided with the changes in GDP growth rate to some extent. It indicates 

that VC investments were obviously affected by the whole economy. 

 

 

Figure 5. Total VC investment among 17 OECD countries as a percentage share of GDP (%), 

2007-2017 (OECD Statistics) 
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Comparing the data from each country, it is found that the VC investment in the US 

accounted for the highest percentage of GDP almost during the whole period, while Italy 

invested the smallest percentage of its GDP in venture capital. Finland and Canada followed 

closely the US, and also had a large share of GDP in VC investment. However, Finland kept a 

similar share all the time of the years, while Canada grew from a relatively lower level in 2009 to 

a higher level in 2017 and even exceeded Finland. 

The data of the years 2007 and 2017 when it was before and after the Financial Crisis 

shows that most of the OECD countries had the same or even lower share of GDP in VC 

investment. Meanwhile, the US and Canada experienced obvious growth. It could be concluded 

that the Financial Crisis had a lasting negative influence on VC investment, which made VC 

markets suffer severe recession. 

The average level reveals that the US enjoyed the highest level of VC investments, and 

Canada and Nordic countries enjoyed a higher share of GDP invested in venture capital. The UK 

and other western European countries were at the middle level. Southern European countries fell 

behind. As for the total VC investment, most countries spent the percentage of GDP ranging 

from 0.025% to 0.09%, where the early-stage investment took up the share from 0.01% to 0.05% 

and the late-stage occupied 0.01% to 0.04%. The distribution of the share in different stages 

differed across countries. In Canada, Sweden, and the UK, the early and late-stage investments 

accounted almost for the same shares of their GDP. In Finland, Netherlands, and Switzerland, the 

average level of early-stage investment was higher than the late stage. Some countries such as 

the US showed a higher share in the late stage than the early. 

The annual average growth rate (AAGR) indicates that most countries had a positive 

growth, where the UK and Ireland had increased over 10%. Sweden, Norway, and Australia 
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exhibited a decline. The decline in late-stage investment resulted in the overall decrease in 

Sweden, but the decline in early-stage investment was the main reason for Norway. 

When it comes to the compound average growth rate (CAGR), half of the countries 

showed negative growth in total VC investment. Portugal decreased by 15%. Norway, Australia, 

Sweden, and Denmark experienced a higher decrease. Meanwhile, Spain had an apparent growth 

of 7% and the US had increased by 6%. In the early stage VC investments, most countries had an 

increase and the decline resulted from the late-stage investments, which had more fluctuant 

phenomena. It could be concluded that the Financial Crisis had a more significant influence in 

the late-stage VC markets. It is in line with the findings by Block, Vries, & San (2010). 

Comparing the data of the US and the UK as a typical representative of European 

countries, we can find more interesting evidence that the US exhibited a transitory fall in VC 

investment during the Financial Crisis, and it rebounded and continuously increased from 2010. 

It reached the level in 2012 before the Financial Crisis. However, the UK recovered quite slowly. 

Its share of GDP in VC fell to the bottom in 2009 and remained the flatlining till 2016. It showed 

sharp growth in 2017, which recovered to the level before the Financial Crisis. It reveals a 

common phenomenon that the Financial Crisis deriving from the US subprime mortgage crisis 

exerted worse and lasting impact outside the US. It raised a commonly discussed topic of why 

venture capitalists outside the United States cannot match the performance of their American 

counterparts even if VC is now widespread in developed countries. Several papers have 

attempted to investigate the reasons including the legal system, tax policy, financial markets, 

labor protection and the affiliation of venture capital firms (Andrieu, 2013). 

Generally speaking, the Financial Crisis has lasting and complex influences on the VC 

investments of each country. The VC markets of various countries have great differences in 
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tolerating the effects of the Financial Crisis, forming different growth structures of VC 

investments. We need to further discuss whether there exist general determinants of VC 

investments and what determinants affect the VC markets and how they affect after the Financial 

Crisis. 

 

3. LITERATURE REVIEW 

The international quantitative study on the macroeconomic determinants of venture 

capital has started since 2000 when Jeng and Wells developed the equilibrium model and used a 

panel data of 21 countries to investigate the determinants affecting venture capital. The directly 

related literature in this field is still quite limited, leaving much space for further study. Before 

the study by Jeng and Wells (2000), Gompers and Lerner (1998b) had investigated the 

determinants of the US VC markets for the years 1969-1994, using state-level, aggregate level, 

and individual company data. Schertler (2003), Romain and La Potterie (2004), Félix et al. 

(2007), and Cherif and Gazdar (2011) have further studied this topic using panel data across 

different countries and periods and performing reduced-form equilibrium models with a variety 

of explanatory variables. They have tried to identify the factors which affect VC demand and 

supply, and according to the equilibrium conditions, to predict the impact of each factor. 

 

3.1 Previous Research Results Comparison 

Although the equilibrium VC framework has been widely utilized, researchers selected 

different factors to explore the driving forces of VC. Table 4 summarizes the results of the 

previous important research conducted. The main findings of each study are as follows: 
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Table 1. Annual total venture capital investment among OECD countries as a percentage share of GDP (%), 2007-2017 

                  Year 

Country 

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Average level AAGR 
(%) 

CAGR 
(%) 

Australia 0.069 0.071 0.052 0.028 0.016 0.021 0.016 0.018 0.023 0.013 0.025 0.032 -1 -10 

Belgium 0.111 0.067 0.087 0.047 0.061 0.048 0.057 0.059 0.040 0.065 0.079 0.066 3 -3 

Canada 0.118 0.076 0.059 0.065 0.078 0.089 0.099 0.103 0.114 0.157 0.177 0.103 6 4 

Denmark 0.162 0.149 0.069 0.054 0.119 0.061 0.066 0.052 0.054 0.068 0.066 0.084 0 -9 

Finland 0.143 0.154 0.103 0.110 0.089 0.080 0.126 0.120 0.104 0.131 0.117 0.116 1 -2 

France 0.080 0.068 0.055 0.055 0.049 0.044 0.062 0.055 0.075 0.077 0.110 0.066 6 3 

Germany 0.034 0.043 0.026 0.027 0.027 0.021 0.026 0.023 0.029 0.035 0.039 0.030 4 2 

Ireland 0.037 0.048 0.047 0.029 0.038 0.043 0.067 0.039 0.034 0.080 0.042 0.046 12 1 

Italy 0.008 0.012 0.006 0.005 0.007 0.006 0.005 0.003 0.004 0.005 0.006 0.006 2 -3 

Netherlands 0.041 0.043 0.026 0.024 0.026 0.027 0.030 0.027 0.025 0.032 0.047 0.032 4 1 

Norway 0.092 0.057 0.047 0.053 0.036 0.026 0.018 0.024 0.019 0.030 0.025 0.039 -8 -12 

Portugal 0.064 0.032 0.020 0.031 0.007 0.009 0.023 0.032 0.033 0.011 0.013 0.025 6 -15 

Spain 0.025 0.025 0.019 0.020 0.023 0.020 0.017 0.027 0.040 0.039 0.047 0.027 9 7 

Sweden 0.117 0.116 0.074 0.075 0.063 0.053 0.056 0.067 0.039 0.051 0.052 0.069 -5 -8 

Switzerland 0.073 0.042 0.057 0.043 0.037 0.029 0.037 0.029 0.047 0.039 0.055 0.044 2 -3 

United Kingdom 0.066 0.075 0.040 0.039 0.043 0.035 0.030 0.036 0.042 0.038 0.091 0.049 11 3 

United States 0.238 0.242 0.178 0.196 0.271 0.237 0.262 0.380 0.425 0.384 0.408 0.293 7 6 

Notes: AAGR (Average Annual Growth Rate) and CAGR (Compounded Annual Growth Rate) 
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Table 2. Early-stage VC investment among OECD countries as a percentage share of GDP (%), 2007-2017 

                  Year 

Country 

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Average level AAGR 
(%) 

CAGR 
(%) 

Australia 0.012 0.020 0.016 0.009 0.006 0.009 0.009 0.007 0.009 0.009 0.010 0.011 5 -1 

Belgium 0.048 0.033 0.051 0.039 0.043 0.030 0.031 0.030 0.027 0.028 0.047 0.037 4 0 

Canada 0.044 0.033 0.029 0.027 0.024 0.032 0.039 0.050 0.069 0.088 0.104 0.049 11 9 

Denmark 0.107 0.063 0.047 0.032 0.038 0.038 0.040 0.043 0.019 0.054 0.035 0.047 3 -11 

Finland 0.071 0.075 0.068 0.076 0.057 0.067 0.073 0.083 0.074 0.087 0.089 0.075 3 2 

France 0.021 0.017 0.020 0.013 0.014 0.011 0.017 0.018 0.030 0.038 0.074 0.025 20 13 

Germany 0.016 0.018 0.016 0.016 0.015 0.013 0.015 0.014 0.016 0.019 0.025 0.017 5 4 

Ireland 0.019 0.020 0.028 0.020 0.024 0.026 0.050 0.020 0.014 0.059 0.038 0.029 34 7 

Italy 0.004 0.008 0.006 0.004 0.005 0.006 0.005 0.003 0.004 0.004 0.005 0.005 7 1 

Netherlands 0.023 0.023 0.017 0.016 0.012 0.013 0.020 0.019 0.020 0.020 0.030 0.019 6 3 

Norway 0.049 0.045 0.028 0.032 0.026 0.017 0.013 0.016 0.011 0.015 0.018 0.024 -6 -9 

Portugal 0.013 0.023 0.017 0.030 0.005 0.007 0.014 0.023 0.027 0.010 0.011 0.016 20 -2 

Spain 0.015 0.018 0.014 0.016 0.014 0.014 0.010 0.011 0.031 0.019 0.026 0.017 16 5 

Sweden 0.063 0.065 0.040 0.040 0.031 0.025 0.025 0.032 0.023 0.032 0.033 0.037 -3 -6 

Switzerland 0.035 0.028 0.035 0.029 0.029 0.011 0.026 0.017 0.029 0.029 0.040 0.028 13 1 

United Kingdom 0.023 0.027 0.021 0.019 0.018 0.022 0.019 0.020 0.024 0.024 0.050 0.024 12 8 

United States 0.101 0.100 0.068 0.074 0.093 0.091 0.106 0.134 0.155 0.146 0.172 0.113 7 5 

Notes: AAGR (Average Annual Growth Rate) and CAGR (Compounded Annual Growth Rate) 
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Table 3. Late-stage VC investment among OECD countries as a percentage share of GDP (%), 2007-2017 

                  Year 

Country 

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Average level AAGR 
(%) 

CAGR 
(%) 

Australia 0.058 0.052 0.037 0.019 0.010 0.012 0.007 0.011 0.014 0.004 0.015 0.022 15 -13 

Belgium 0.063 0.034 0.036 0.008 0.019 0.017 0.026 0.030 0.014 0.037 0.032 0.029 18 -7 

Canada 0.074 0.042 0.030 0.038 0.054 0.057 0.060 0.054 0.045 0.069 0.073 0.054 4 0 

Denmark 0.055 0.087 0.022 0.022 0.081 0.023 0.026 0.009 0.035 0.013 0.031 0.037 47 -6 

Finland 0.072 0.079 0.035 0.035 0.032 0.013 0.053 0.037 0.030 0.044 0.027 0.042 15 -9 

France 0.059 0.051 0.035 0.042 0.035 0.033 0.045 0.037 0.045 0.039 0.036 0.041 -3 -5 

Germany 0.018 0.025 0.011 0.012 0.011 0.008 0.011 0.009 0.012 0.015 0.015 0.013 4 -2 

Ireland 0.018 0.028 0.020 0.009 0.013 0.017 0.017 0.019 0.020 0.021 0.004 0.017 -1 -14 

Italy 0.004 0.004 0.000 0.001 0.001 0.001 0.000 0.000 0.000 0.001 0.001 0.001 512 -9 

Netherlands 0.019 0.020 0.009 0.007 0.014 0.014 0.011 0.008 0.005 0.012 0.018 0.012 12 -1 

Norway 0.043 0.012 0.019 0.021 0.009 0.009 0.005 0.008 0.008 0.015 0.007 0.014 -1 -17 

Portugal 0.051 0.009 0.002 0.001 0.002 0.002 0.009 0.009 0.006 0.001 0.003 0.009 25 -26 

Spain 0.009 0.007 0.005 0.004 0.010 0.006 0.006 0.016 0.009 0.020 0.021 0.010 28 8 

Sweden 0.054 0.051 0.034 0.035 0.033 0.028 0.031 0.035 0.016 0.019 0.019 0.032 -7 -10 

Switzerland 0.038 0.014 0.022 0.014 0.008 0.018 0.010 0.012 0.018 0.010 0.015 0.016 7 -9 

United Kingdom 0.043 0.048 0.019 0.020 0.025 0.013 0.011 0.017 0.017 0.014 0.041 0.024 16 0 

United States 0.137 0.142 0.110 0.122 0.178 0.145 0.156 0.246 0.270 0.238 0.236 0.180 8 6 

Notes: AAGR (Average Annual Growth Rate) and CAGR (Compounded Annual Growth Rate) 
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Table 4. Comparison of the results from the important previous literature on VC investment, 1986-2006. 

   Determinants 

Jeng and Wells (2000) 

21 countries, 

Panel 1986-1995 

Schertler (2003) 

14 countries, 

Panel 1988-2000 

Romain et al. 

(2004) 

16 OECD countries, 

Panel 1990-1998 

Félix et al. (2007) 

23 European 

countries, 

Panel 1998-2003 

Cherif and Gazdar 

(2011) 

21 European countries 

Panel 1997-2006 

Macroeconomic conditions: 

GDP 0     

GDP growth rate 0  + + + 

Level of interest rate (1 year)   +  0 

Level of interest rate (10 years)   0 +  

Interest rates difference     －       

Private Pension Funds + through time only                    

Unemployment rate    － － 

Entrepreneurial environment: 

Corporate gains tax rate   －   

Labor market rigidities －in early stage + －   

Initial Public Offering + across countries in later 

stage only 

  + 0 

Stock Market Opportunities 0 +  

(－ if SMC growth) 

 － + 

Level of Entrepreneurship   + －  

Technological opportunities:      

Number of Triadic patents  + +   

R&D expenditure  + + + + 

Stock of Knowledge   +   

A blank cell means the variable was not included in that study; a +/- sign means that the variable has a statistically significant positive 

or negative impact on VC; and a 0 means that the variable is not statistically significant with the dependent variable. 
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The study by Jeng and Wells (2000) emphasizes the importance of IPOs, GDP and market 

capitalization growth, labor market rigidities, accounting principles, private pension funds, and 

government intervention. They find that IPOs are the most powerful driving force for VC 

investing, however, GDP and market capitalization growth show an insignificant relationship 

with VC investing, which is quite discrepant. Their findings also reveal that different kinds of 

VC financing are influenced differently by the factors mentioned above. Particularly, IPOs do not 

affect early-stage VC in different countries but have a significant influence on late-stage VC 

investments. A similar situation is for labor market rigidities where early-stage VC investment is 

negatively affected by labor market rigidities while late-stage investment is not impacted. In 

terms of the financial reporting standards, they use the level of accounting standards as a proxy, 

which is expected to be positively significant with the supply of VC funds. The cost of 

asymmetric information can be reduced if a country requires stricter accounting standards that 

companies must obey. Surprisingly, they find a negative relationship and fail to give an 

explanation. As for government-funded VC, it has different sensitivities to the determinants than 

non-government funded VC. It reminds of researchers and policymakers to think about a more 

differentiated approach to VC when it comes to government programs. 

The study by Schertler (2003) uses a panel data of 14 Western European countries to 

investigate the driving force of venture capital activity. They separate VC investments into two 

parts, early and expansion stages, and perform regressions respectively. They find significant 

results in early-stage VC investing but not in the expansion stage. The results show that stock 

market capitalization and human capital endowment, approximated by R&D employees and on 

the degree of labor market rigidities are positively correlated with early-stage VC investing. The 
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positive impact of labor market rigidities seems counterproductive, which may be the result of 

different capital-labor-ratios where higher rigidities require more capital per employee. 

Romain and La Potterie (2004) contribute to developing a theoretical model that 

considers the demand-side and supply-side variables to explain VC intensity. They introduce new 

potential VC determinants including interest rates, the level of entrepreneurship, and novel 

proxies aiming at measuring technological opportunity. They find that the short-term interest 

rate, as a proxy of the cost of capital, affects VC intensity positively and significantly, while the 

corporate income tax has a negative impact on VC investment across countries and over time. 

They also find that VC is extremely cyclical - it has a significant and positive correlation with 

GDP growth. The indicators of technological opportunities including the growth rate of R&D 

expenditure, the number of triadic patents, and the stock of knowledge have a significant and 

positive influence on a country’s VC investment. Their most important policy implication is that 

demand-side factors must be emphasized in order to enhance VC in a country and providing 

knowledge and improving the entrepreneurial environment are the key to stimulating VC. 

Félix et al. (2007) focus on European VC activity. The most interesting result is that the 

VC market may grow in countries with vibrant M&A markets even if the IPO market may not be 

developed. Their results also show that the unemployment rate is negatively correlated to the VC 

market while the labor market rigidities are found only affecting the early stage of VC. They also 

involve new factor - the market-to-book ratio, as a measure of the degree of information 

asymmetry, and find a relevant impact on the aggregate level of VC activity. In terms of GDP 

growth and long-term real interest rate, they confirm the significance as a determinant of the 

European VC market, where the regression results are in line with Romain and La Potterie 

(2004). The impact of R&D expenditure is positive and statistically significant, which concurs 
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with Schertler (2003). Other interesting result reveals that early-stage and high-tech investment 

are affected mostly by macroeconomic factors since they are of the highest risk and particularly 

sensitive to expectations for the economy. 

Cherif and Gazdar (2011) repeat examining most traditional determinants of VC and 

show macroeconomic factors are significantly affecting VC activity. GDP growth and R&D 

expenditure are found a positive relationship with VC investment and the unemployment rate is 

negatively affecting VC investment, which confirms again the previous results. IPO divestment 

and long-term interest rate are not statistically significant. Finally, the authors have shown the 

relevance of the institutional quality as an important determinant of the European funds raised. 

Among the institutional dimensions, property rights freedom, financial freedom, and trade 

freedom seem to play a major role in determining European funds raised. However, early-stage 

investments are not affected by the index of economic freedom. 

 

3.2 The Determinants of Venture Capital 

The previous study has made great contributions to exploring the driving forces behind 

venture capital flows and building the research models. Section 3.1 has also introduced the most-

studied factors affecting VC investment and what the outcomes are. They can be roughly divided 

into three groups including macroeconomic conditions, entrepreneurial environment, and 

technological opportunities. Table 4 shows a summary of findings from five important previous 

studies of determinants of VC investment. These studies use panel data covering the period 

1986-2006 and different samples of developed countries of OECD and in particular the European 

countries. The macroeconomic factors usually include GDP growth as a proxy for 

macroeconomic expectations, the interest rate, measuring the cost of capital and the 
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unemployment rate which indicates the condition of the labor market. The determinants of 

entrepreneurial environment involve corporate gains tax rate, labor market rigidities, stock 

market capitalization, and IPO. The R&D expenditure is regarded as the most important index of 

technological opportunities. Each of these indicators and their expected effects on VC investment 

are described below. The findings from the 5 listed studies indicate the direction of the expected 

effects but not in all cases confirming their realization. 

 

3.2.1 GDP Growth 

GDP growth is a direct index to describe the activity of an economy. An expanding 

economy means more attractive opportunities for enterprises to develop businesses, which brings 

macroeconomic confidence for entrepreneurs and investors. 

According to the study written by Audretsch and Acs (1994), it illustrates that there exists 

a positive relationship between the macroeconomic situation and the emergence of new start-ups. 

Gompers and Lerner (1998) and Jeng and Wells (2000) both mention that macroeconomic 

expansions would contribute to the growth of new young firms, where the demand for venture 

capital would increase. They also find GDP annual growth rate is an important index to show 

macroeconomic fluctuations since GDP growth would affect positively both demand and supply 

sides of venture capital. Recent studies by Romain et al. (2004), Félix et al. (2007) and Cherif 

and Gazdar (2011) all show that GDP growth is significantly and positively related to the VC 

activity. We, therefore, expect a positive relationship between GDP growth and venture capital 

investments. 
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3.2.2 Interest Rate 

Interest rates can also be a direct index of the financial markets. During the Financial 

Crisis, we can observe a sudden increase in interest rates, and after the crisis, interest rates 

decrease gradually and recover to a relatively stable level. It is quite interesting to investigate the 

relationship between interest rates and VC investments during this special period. 

Interest rates should have an effect on both the supply and demand sides. As for the 

supply of venture capital, the level of interest rates in the economy affects it negatively (Félix, 

Pires, & Gulamhussen, 2007). When the interest rate increases, VC investments will lose 

attractiveness meanwhile investors may invest more in bonds to gain profits. Therefore, for a 

given expected return on VC investments, an increase in the interest rate is likely to lead to a 

lower supply of VC. When it comes to the demand side, the effect is ambiguous (Félix et al., 

2007). On the one hand, higher interest rates hinder the creation and expansion of companies. On 

the other hand, higher interest rates enhance the attractiveness of VC financing than other forms 

of financing through other institutions for entrepreneurs. The total influence on the demand side 

depends on which of the two effects dominates. 

The study by Gompers and Lerner (1998b) shows that the short-term interest rate has a 

positive influence on the demand for VC funds. Another study (Félix, Pires, & Gulamhussen, 

2007) reveals that the long-term interest rate also has a positive relationship with VC investments 

across countries. Romain and La Potterie (2004) study both short-term and long-term interest 

rates. The short-term interest rate is highly significant, whereas the long-term interest rate is not 

that significant. The difference between short-term and long-term interest rates has a significant 

and negative impact. The results reveal a more powerful effect of the short-term cost of capital 

on the demand aspect (entrepreneurs) than on the supply aspect (investors). The effect even 
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overwhelms the negative influence on the supply of VC and the negative impact on the creation 

and expansion of companies.  

 

3.2.3 Unemployment rate 

The unemployment rate mainly has an influence on the demand for VC investments. The 

unemployment rate is an important index of macroeconomic expectations. Higher unemployment 

will lead to a series of chain reactions of economic depression, including the loss of jobs and 

income, the closure of factories and firms, and therefore the stagnation of GDP. It is likely to 

lower the entrepreneurial activities and consequently decrease the demand for VC. While 

unemployment may encourage people to start up their own businesses, which depends on the 

comparison between the lower expected return of a start-up business and the lower opportunity 

cost of becoming an entrepreneur instead of finding a job during the period of high 

unemployment. The total influence is also ambiguous. 

The impact of the unemployment rate on VC activity has not been widely studied until 

the paper by Félix et al. (2007). They report a significantly negative relationship. They suggest 

that increased self-employment by unemployed people in the period of high unemployment is 

not enough to counteract the negative influence which the unemployment rate may exert on the 

supply of and demand for VC investments through expectations for the economy and the 

negative effect of the incentives for an employed individual to start up a new business. Another 

study by Cherif and Gazdar (2011) has also exhibited the negative impact of the unemployment 

rate on VC investments. 

During the Financial Crisis, there is a substantial loss of jobs and closure of firms. VC 

investments decrease. When the unemployment situation gets improved, the VC activities start to 
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recover. We may find a statistically significant and negative relationship between the two. In this 

research, we involve the unemployment rate of total labor, which indicates a general condition of 

labor markets. 

 

3.2.4 Corporate Tax Rate 

Few studies investigate the influence of taxes that companies pay on VC funds. Gompers 

and Lerner (1998) reach the conclusion that the capital gains tax (CGT) rate is an important 

driver of VC funds, and reduction in CGT rates encourages entrepreneurship and therefore the 

willingness of people to start up their own business and to involve in R&D work. CGT is a tax 

on the profit realized on the sale of a non-inventory asset. The most common capital gains are 

realized from the sale of stocks, bonds, precious metals, real estate, and property. Romain et al. 

(2004) study how corporate income tax affects VC investments negatively. Corporate income 

subject to tax is often determined much like taxable income for individual taxpayers. Generally, 

the tax is imposed on net profits. 

In this research, we study the relationship between corporate profit tax of enterprises and 

VC investments. Tax on corporate profits is defined as taxes levied on the net profits. Net profits 

are defined as gross income minus allowable tax reliefs. It also covers taxes levied on the capital 

gains of enterprises. We expect a negative impact of the corporate tax rate on the supply of and 

demand for VC investments as the previous papers. 

 

3.2.5 Stock Market Opportunities 

Stock market opportunities reflect the condition of the financial market, which directly 

influences the confidence and expectations of investors for their investment return. Previous 
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researchers (Jeng and Wells 2000, Schertler 2003, Félix et al. 2007, Cherif and Gazdar 2011) 

utilize market capitalization or its growth rate to measure how prosperous the stock market looks 

like. Some of them argue that this factor indicates similar information, compared with GDP 

growth. However, we believe this(these) factor(s) may capture other information since it is not 

only an index of the economy but more importantly it reflects how favorable an investment 

environment is for investors. Additionally, since investors and entrepreneurs have high 

expectations for economic performance, we can also expect that higher market capitalization 

generates more supply of VC funds. The growth reflects how positive attitude investors hold 

towards stock markets. Higher growth rates of market capitalization may encourage investors to 

invest more on stock markets which can be expected for higher returns but also discourage 

investors to invest venture capital which is riskier.  

The previous studies by different authors reveal various results of the relationship 

between stock market opportunities and VC funds. Jeng and Wells (2000) find no significant 

relationship between the stock market capitalization growth and VC funds. Schertler (2003) and 

Cherif and Gazdar (2011) suggests a positive impact of the stock market capitalization on VC 

activity, while when it comes to its growth, Schertler mentions a negative relationship between 

the growth rate and VC investments. Félix et al. (2007) also report the negative impact of stock 

market capitalization growth on VC investments. 

In this research, we will study both impacts of the stock market capitalization and its 

growth respectively and try to prove the previous conclusions. 
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3.2.6 Labor Market Rigidities 

The labor market legislation is designed to protect employees from arbitrary, unfair or 

discriminatory actions by employers. Labor market rigidities present an obstacle to venture 

capital growth (Jeng and Wells, 2000) and this factor should affect the demand for VC funds 

negatively. Higher labor market rigidities mean more difficulties in hiring people because of the 

large benefits payments and the cost of dismissal compensation. The employment protection 

index is usually used to measure the labor market rigidities. 

Jeng and Wells (2000) have shown that the factor would not significantly influence total 

venture capital, but only negatively affects early-stage VC investments. Oppositely, Schertler 

(2003) finds a positive relationship between labor market rigidities and early-stage VC 

investments. They argue that the positive coefficient can be the result of different capital-labor-

ratios: firms operating in economic entities with strictly protective labor markets require more 

capital per worker than their competitors acting in flexible labor markets. Romain et al. (2004) 

indicate the effect of the index of labor market rigidities on the GDP growth rate. Results exhibit 

that the positive impact of GDP growth on VC investments is reduced in countries with high 

labor market rigidities. 

Previous studies use a synthetic factor —employment protection as a proxy for labor 

market rigidities. In this research, we involve a new index - the labor tax and contribution as 

proxies for labor market rigidities. The labor tax and contribution are the amounts of taxes and 

mandatory contributions on labor paid by the business. It could probably be a direct 

measurement for the labor market rigidities. We expect a negative relationship between the labor 

tax and contribution and VC investments. 

 



 

32 

 

3.2.7 Research and Development (R&D) Expenditure 

The R&D expenditure is a frequently studied index and reported a quite uniformly 

positive impact on VC activities by the researchers (Gompers and Lerner 1998b, Schertler 2003, 

Romain et al. 2004, Félix et al. 2007, Cherif and Gazdar 2011). Gompers and Lerner (1998b) 

argue that the increase in R&D expenditure means that there would be more potential 

entrepreneurs with promising concepts. Therefore, the R&D expenditure would affect positively 

the demand for VC investments. 

Since scientific researches usually cost a huge amount of money and face risks with high 

uncertainty, investing in technological innovation is often considered a risky investment for 

traditional financial institutions. Venture capital plays a more and more important role in 

supporting those types of research and development activities. We believe that after the Financial 

Crisis and economic depression, there could be more and more technical changes caused by 

active R&D activities. Thus, we expect that R&D expenditure has a positive impact on the 

demand for and supply of VC investments. 

 

3.2.8 Population with Tertiary Education 

High-tech R&D activities require more people with higher education. A country with a 

higher ratio of educated people is likely to have more innovation-based entrepreneurs, who 

request for capital to create their businesses. More educated people also generate more 

innovative ideas, which VC activities become more active to invest capital in R&D. We involve 

the new factor of the population with tertiary education (25-34 years old) to be an index of 

technological opportunities. We expect a positive relationship between this factor and the 

demand for and supply of VC investments. 
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3.2.9 Other Factors 

IPOs are considerably important as a vehicle to exit venture capital investments. Venture 

capitalists are always concerned about not only the profit gain through investment but also the 

risk of not being able to get their money back. A reliable exit opportunity, therefore, is very 

important for the venture capital industry (Jeng and Wells, 2000). There are many mechanisms to 

liquidate a fund. The literature by Jeng and Wells (2000) shows that the most attractive option is 

often through an IPO in the US while trade sales are regarded as a more important way to exit in 

Europe. Although the relationship between IPOs and VC investments has been studied by quite a 

few researchers, the conclusions are quite inconclusive. Due to the unavailability of IPO data, we 

decide not to include it in our research. 

The total entrepreneurial activity (TEA) index is calculated and published by the Global 

Entrepreneurship Monitor (GEM) annually to observe, analyze and make recommendations for 

entrepreneurial activity across countries. Romain et al. (2004) and Félix et al. (2007) reach 

opposite conclusions of the relationship between TEA and VC investments. The former only uses 

TEA for 1 year and only investigates how TEA interacts with business R&D capital stock and 

they find a positive relationship. While the latter uses several years of statistics to measure the 

influence across countries and over time, they find the negative impact of TEA on VC 

investments. They suggest the reason that a high TEA may result from high self-employment and 

necessity-driven entrepreneurship rather than innovation-driven creation of firms. Due to the lack 

of recent data, we also decide not to include TEA as a determinant to be studied. 
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4. Data 

By using panel data, we can capture and analyze variations in VC investment over time 

for each country (Cameron & Trivedi, 2009). Our data is balanced, meaning that all countries 

appear an equal amount of time during the consistent years, from 2007 to 2017. To increase the 

robustness of the regression we restrict the study to OECD countries where these countries have 

higher similarities and we can find their relatively complete data for all variables. We include 17 

OECD countries in total: Australia, Belgium, Canada, Denmark, Finland, France, Germany, 

Ireland, Italy, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, the United Kingdom, 

and the United States. These countries are selected based on data availability. 

Capital is used by only a small fraction of dynamic firms in each of the sample countries. 

It would be ideal to use firm-level panel data to analyze the growth effects of VC. No such data 

representable for the population of firms in the OECD countries are available. The aggregate 

country-level data is subject to loss of between-firm variation effects, yet it provides useful 

information at the country level and effects of their policies to recover from the financial crises. 

The dependent variables are total venture capital, early-stage venture capital and late-

stage venture capital, which are normalized for the respective GDP value (for each year and each 

country). The data are obtained from OECD Statistics. Venture capital is a subset of private 

equity and refers to equity investments made to support the pre-launch, launch and early-stage 

development phases of a business. The data on total VC includes early-stage and late-stage 

venture capital. The early-stage venture capital includes seed, start-up and other early-stage 

investments. We want to explore and compare the determinants of each dependent variable. 

The independent variables which include a complete list of variables described above are 

as follows: 
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The GDP growth (annual %) is the percentage of annual growth of GDP. The data is 

obtained from OECD Statistics. According to the definition, GDP is the standard measure of the 

value created through the production of goods and services in a country during a certain period. 

As such, it also measures the income earned from that production or the total amount spent on 

final goods and services (fewer imports). 

The unemployment rate is calculated in the total labor force, which refers to the share of 

the labor force that is without work but available for and seeking employment. The data is 

collected from the World Bank database. 

As for interest rates, we only involve the short-term interest rate which has been verified 

with stronger influence compared to the long-term interest rate in the paper by Romain et al. 

(2004). According to the definition, the short-term interest rate is the one at which short-term 

borrowings are effected between financial institutions or the rate at which short-term government 

paper is issued or traded in the market, and it is generally averages of daily rates, measured as a 

percentage.  

The R&D expenditure is expressed as a percentage of GDP according to the definition of 

the World Bank database. It includes both capital and current expenditures in the four main 

sectors: business enterprise, government, higher education, and private non-profit sectors. R&D 

covers basic research, applied research, and experimental development. 

The population with tertiary education is defined as those having completed the highest 

level of education, by age group. The measure is a percentage of the same age population. This 

includes both theoretical programs leading to advanced research or high skill professions such as 

medicine and more vocational programs leading to the labor market. We choose the age group of 

25-34 years old, which we believe shoulders major social responsibility of entrepreneurship 
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activities. We regard this factor as a general measurement of the national higher education level 

and therefore a proxy for innovative capacity and environment. The data is derived from OECD 

Statistics. 

The variable used for stock market opportunities is market capitalization of listed 

domestic companies (% of GDP). It is the share price times the number of shares outstanding 

(including their several classes) for listed domestic companies. Investment funds, unit trusts, and 

companies whose only business goal is to hold shares of other listed companies are excluded. 

Data are values at the end of the years studied. We collect the data from the World Bank 

database. Another variable is stock market capitalization growth, which is calculated as the 

annual growth rate of market capitalization. 

The corporate profits tax is defined as taxes levied on the net profits (defined as gross 

income minus allowable tax reliefs) of enterprises. It also covers taxes levied on the capital gains 

of enterprises. This indicator relates to all government levels as a whole and is measured in 

percentage both of GDP and of total taxation. The data is derived from OECD Statistics. 

The variable used to describe labor market rigidities is the labor tax and contributions 

which are defined as the amounts of taxes and mandatory contributions on labor paid by the 

business. This is measured as an annual percentage of commercial profits. The data is obtained 

from the World Bank database. 

Table 5 presents the variables and their respective meanings and sources. Table 6 and 

Table 7 exhibit the descriptive statistics and the correlation matrix. 
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Table 5. Descriptions and sources of variables 

Variable Descriptions Sources 

VCTotal 
Total venture capital investment, measured as an annual 

percentage of GDP 

OECD 

Statistics 

VCEarly 
Early-stage venture capital investment, measured as an annual 

percentage of GDP 

OECD 

Statistics 

VCLate 
Late-stage venture capital investment, measured as an annual 

percentage of GDP 

OECD 

Statistics 

GDPgrowth The percentage of annual growth of GDP 
OECD 

Statistics 

UnemploymentRate 
The share of the labor force that is without work but available 

for and seeking employment 
World Bank 

InterestRate Averages of daily rates, measured as an annual percentage 
OECD 

Statistics 

RDE  
Gross domestic spending on R&D, measured as an annual 

percentage of GDP 
World Bank 

PopTE 
The percentage of same age population having completed the 

highest level of education 

OECD 

Statistics 

MarketCap 

The share price times the number of shares outstanding 

(including their several classes) for listed domestic companies, 

measured as an annual percentage of GDP 

World Bank 

MarketCapGrowth The annual rate of growth of market capitalization Calculated 

CorpProfitTax 
Tax on corporate profits, measured as an annual percentage of 

GDP 

OECD 

Statistics 

LabourTaxContri 

The amount of taxes and mandatory contributions on labor paid 

by the business measured as an annual percentage of 

commercial profits 

World Bank 
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Table 6. Descriptive statistics of independent variables of each country 

Country Year GDP 

growth 

(%) 

Unemp 

AdEdu 

(%) 

Unemp 

 

(%) 

Interest 

RateS 

(%) 

Interest 

RateL 

(%) 

Interest 

RateDiff 

Pop.TerEdu 

 

(%) 

R&D 

Expenditure 

%GDP 

MarketCap SMC 

Growth 

(%) 

LaborTax 

andContri. 

%ComPro 

CopProf 

Tax 

%GDP 

Labor 

Market 

Rigidities 

Australia 2007-2017 2.6883 3.2067 5.3438 3.7980 4.1379 0.0592 46.1239 2.0469 103.2699 0.0425 21.0000 4.8966 1.8611 

Belgium 2007-2017 1.1944 4.2456 7.7873 1.1576 2.6823 0.5336 43.2204 2.2431 66.3526 0.0501 48.9636 3.1394 3.0402 

Canada 2007-2017 1.6477 5.2993 7.0553 1.5275 2.5489 0.2833 57.5194 1.7687 118.2473 0.0610 12.5545 3.3240 1.5058 

Denmark 2007-2017 0.7711 4.3008 6.5213 1.4100 2.1612 0.3129 40.6235 2.9342 N/A N/A 3.2273 2.5962 2.2976 

Finland 2007-2017 0.6090 4.5049 8.0934 1.1576 2.2878 0.4547 39.8656 3.2976 N/A N/A 25.9545 2.5069 2.1667 

France 2007-2017 0.9330 5.4714 9.1423 1.1576 2.4683 0.4930 43.2764 2.1889 77.6591 0.0378 52.1818 2.3747 2.8305 

Germany 2007-2017 1.4329 2.6845 5.9476 1.1576 1.9915 0.3952 27.7090 2.7914 45.5625 0.0474 21.6545 1.7660 2.8418 

Ireland 2007-2017 4.0943 6.1696 10.9348 1.1576 4.0326 0.7031 46.1659 1.4099 42.9835 0.0348 12.0909 2.5345 2.0087 

Italy 2007-2017 -0.3184 6.1020 9.7772 1.1576 3.7231 0.6588 24.0202 1.2670 35.2610 N/A 41.5273 2.3961 3.0085 

Netherlands 2007-2017 1.1359 3.0453 5.1787 1.1576 2.2756 0.4568 42.2060 1.8490 86.5187 0.0750 18.0455 2.6675 2.9008 

Norway 2007-2017 1.3016 1.9938 3.4590 2.5408 2.8748 0.0902 46.8079 1.7409 56.2205 0.0606 15.9000 8.2456 2.3095 

Portugal 2007-2017 0.1875 8.6320 11.4888 1.1576 5.2755 0.7752 28.2618 1.3622 33.0862 0.0123 26.7818 3.0791 3.2041 

Spain 2007-2017 0.6247 11.3892 19.5204 1.1576 3.6498 0.6544 40.6995 1.2708 76.8432 0.0011 35.3636 2.4307 2.5751 

Sweden 2007-2017 1.7376 4.1849 7.4801 0.9980 2.1936 0.3762 43.9559 3.3001 N/A N/A 35.6909 2.8895 2.5170 

Switzerland 2007-2017 1.7184 3.0271 4.3682 0.3229 1.1741 0.4723 41.7961 3.0983 207.9889 0.0103 17.4455 2.8752 2.1037 

United Kingdom 2007-2017 1.2465 3.4264 6.3647 1.6015 2.8481 0.4338 47.5789 1.6508 94.5240 #DIV/0! 11.0818 2.7459 1.7426 

United States 2007-2017 1.5319 3.8826 6.7447 1.0910 2.7777 0.7074 44.0667 2.7353 126.7513 0.0354 9.6455 1.9763 1.1714 

  Note: N/A is not available. Yearly data of dependent variables are shown in Table 1-3. 
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Table 7. Correlation matrix (Years 2012-2017) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

(1)  VCTotal 1.0000            

(2) VCEarly 0.9488 1.0000           

(3) VCLate 0.9776 0.8609 1.0000          

(4) GDPGrowth 0.0463 0.0338 0.0520 1.0000         

(5) InterestRate -0.0285 -0.0991 0.0202 -0.0654 1.0000        

(6) UnemploymentRate -0.1855 -0.1861 -0.1746 -0.1438 -0.2097 1.0000       

(7) MarketCap 0.3885 0.4060 0.3658 -0.0567 -0.1254 -0.3233 1.0000      

(8) MarketCapGrowth -0.0006 0.0380 -0.0244 -0.3457 -0.0448 -0.1433 0.0956 1.0000     

(9) CorpProfitTax -0.2048 -0.2115 -0.1887 0.0666 0.5825 -0.3175 -0.1015 -0.0604 1.0000    

(10) LabourTaxContri -0.2610 -0.2867 -0.2291 -0.2381 -0.2062 0.4050 -0.2447 0.0930 -0.1301 1.0000   

(11) RDE 0.2759 0.3133 0.2353 -0.1164 -0.2117 -0.4984 0.6278 0.1846 -0.1734 -0.0771 1.0000  

(12) PopTE 0.2836 0.3003 0.2564 0.2465 0.2984 -0.2553 0.4135 -0.1142 0.2886 -0.3367 0.0553 1.0000 

The description of the variables is shown in Table 5. Table 7 presents the correlation matrix, considering 72 observations over the years 2012-2017, 

for the variables used in the regression analysis shown in Table 8. The correlation matrix shows the pairwise unconditional relationship between the 

dependent and independent variables. With the exception of three cases (InterestRate-CorpPrrofitTax; and MarketCap-R&D) the correlation 

coefficients are less than 0.50 indicating no problems of serious collinearity and confounded effects. 
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5. Methodology and Estimation 

Following the classic methods developed by Jeng and Well (2011), we use a linear 

specification for the demand for and supply of VC investments. In our regression analysis, we 

estimate the coefficients of the equilibrium specification of the VC determinants. 

 

5.1 The Reduced Form Model 

As discussed in section 3, we believe the following factors (in addition to return 

percentage) affect the supply of venture capital: GDP growth, the unemployment rate, the 

interest rate, the R&D expenditure, the population with tertiary education, market capitalization, 

and its growth, and the corporate tax rate. The following simple equation describes appending 

random error term (e1) the supply of venture funds in the economy: 

Eq. (1) 

VC suppliedit = α0 + α1Return percentageit + α2GDPgrowthit + α3UnemploymentRateit +         

α4InterestRateit + α5RDEit + α6PopTEit + α7MarketCapit + α8CorProfitTaxit  + e1it 

Section 3 also explains the variables that we think are significant for the demand for VC: 

GDP growth, the unemployment rate, the interest rate, the R&D expenditure, the population with 

tertiary education, market capitalization, and its growth, the corporate tax rate, and the labor tax 

and contributions. The following simple equation describes appending random error term (e2) the 

demand for venture funds in the economy: 

Eq. (2) 

VC demandit = β0 + β1Return percentageit + β2GDPgrowthit + β3UnemploymentRateit +          

β4InterestRateit + β5RDEit + β6PopTEit + β7MarketCapit + β8MarketCapGrowthit + 

β9CorProfitTaxit + β10 LaborTaxContriit + e2it                       
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To obtain the equilibrium, we solve the supply equation for return percentage and 

substitute this expression into the demand equation. Then, taking into account the equality in the 

equilibrium of supply and demand, we solve for the equilibrium quantity. Equilibrium Condition: 

Eq. (3) 

VCit = π0 + π1GDPgrowthit + π2UnemploymentRateit + π3InterestRateit + π4RDEit + π5PopTEit + 

π6MarketCapit + π7MarketCapGrowthit + π9CorProfitTaxit + π9LaborTaxContriit + eit 

where, in equilibrium, VC suppliedit = VC demandedit = VC fundsit  

According to the theoretical analyses above, the signs of π1, π4, and π5 are positive. The 

signs of π2, π7, and π8 are negative. The remaining coefficients have an ambiguous (+/-) sign. 

 

5.2 Panel Data Estimation Methods 

Panel data or longitudinal data typically refer to data containing time-series observations 

of a number of individuals, in this case, countries. Therefore, observations in panel data involve 

at least two dimensions; a cross-sectional dimension, indicated by subscript i, and a time-series 

dimension, indicated by subscript t (Hsiao, 2007). Panel data methods are the econometric tools 

used to estimate the unknown parameters, compute partial effects of interest in linear or 

nonlinear models, quantify dynamic linkages, and perform valid inference when data are 

available on repeated cross-sections. It is widely used in social science, epidemiology, and 

econometrics to analyze two-dimensional panel data by running regression (Maddala, 2001). 

Panel data, compared to cross-sections and time-series data, has the advantages that it accounts 

for both dynamics and heterogeneity. Time series control is only for dynamics and cross-sections 

analysis is only for heterogeneity. The method is further extended to include multi-level panels 

such as country, industry and firm dimension which is beyond the scope of this study. 
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A common panel data regression model is 𝑦𝑖𝑡 = 𝑎 + 𝑏𝑥𝑖𝑡 + 𝜀𝑖𝑡, where y is the dependent 

variable, x is the independent variable, a and b are coefficients, the subscripts i and t represent 

individuals and time. The error term 𝜀𝑖𝑡 is very important in this analysis. It is decomposed into 

country-specific, time-specific, and random error components, 𝜀𝑖𝑡 = 𝜇𝑖 + 𝜆𝑡 + 𝑢𝑖𝑡. The country-

specific component is time-invariant capturing country heterogeneity. The time-specific 

component is country-invariant capturing dynamics. The residual component capture noise in the 

data. Assumptions regarding the error term determine whether we speak of fixed effects or 

random effects. In a fixed-effects model, 𝜀𝑖𝑡 is assumed to vary non-stochastically over i or t 

making the fixed effects model analogous to a dummy variable model in one dimension. In a 

random-effects model, 𝜀𝑖𝑡 is assumed to vary stochastically over i or t requiring special treatment 

of the error variance matrix (Hsiao, 2007). In the fixed effects the country and time effects are 

estimated as intercepts, while in the random effects the parameters of their distribution (mean 

and variance) are estimated.   

Given the nature of the data collected, we use panel data methods in order to 

simultaneously explore the cross-sectional and time-series relationships. The basic structure of a 

panel data model with k explanatory variables and unobserved effects is as follows: 

𝑦𝑖𝑡 = 𝛽0 + 𝛽1𝑥𝑖𝑡1 + 𝛽2𝑥𝑖𝑡2 + ⋯ + 𝛽𝑘𝑥𝑖𝑡𝑘 + 𝑎𝑖 + 𝑢𝑖𝑡 

where, i=1, ⋯, N refers to the country and t=1,⋯, T refers to the time (year). The term 

𝑣𝑖𝑡 = 𝑎𝑖 + 𝑢𝑖𝑡 is the composite error for country i and time t. The component 𝑎𝑖 is called the 

country fixed effect, which captures all unobserved, time constant factors that affect 𝑦𝑖𝑡. In this 

case, the component 𝑎𝑖 may include some cultural and institutional effects which affect VC 

activities and differ across countries but are relatively stable over the years. 
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Whether to use fixed effects method or random-effects method depends on whether the 

term 𝑎𝑖 is correlated or not with the explanatory x-variables. If 𝑎𝑖 is not correlated with the 

explanatory variables, we should use a random-effects estimator since it is consistent and more 

efficient than the fixed effect estimator. However, if the unobserved effect 𝑎𝑖 is correlated with 

the explanatory variables, the random effect estimator is biased and inconsistent and thus the 

fixed effects estimator is consistent and unbiased. The random-effects estimator is called the 

feasible generalized least squares (FGLS) estimator. The variances are unknown and must be 

estimated based on pooled ordinary least squares and within the estimation method and the y and 

x-variable can be transformed before GLS estimation. The fixed effect or within estimator is the 

OLS estimator of the regression using time-demeaned data: 

𝑦𝑖𝑡 − �̅�𝑖 = 𝛽1(𝑥𝑖𝑡1 − �̅�𝑖1) + 𝛽2(𝑥𝑖𝑡2 − �̅�𝑖2) + ⋯ + 𝛽𝑘(𝑥𝑖𝑡𝑘 − �̅�𝑖𝑘) + 𝑢𝑖𝑡 − �̅�𝑖  

where y̅ =  
∑ 𝑦𝑖𝑡

𝑇
𝑡=1

𝑇
, and so forth. The country effects can be recovered using the slope 

estimated. Since the fixed effects component is eliminated when we consider differences in terms 

of the average value, the fixed effects estimator is unbiased and consistent regardless of whether 

the unobserved effects 𝑎 𝑖 are correlated or not with the explanatory variables. 

In our regression analysis, we use both fixed and random effects models to estimate the 

reduced form coefficients of Eq. (3). We also conduct the Hausman test to decide which 

estimator would be more suitable to estimate the VC investment model. The test is based on the 

difference in the slopes and variance-covariance of two estimation methods. 

 

6. Empirical Results 

In this section, we illustrate the estimation and testing techniques used and discuss our 

main results. We collect the data of venture capital investments and related determinants of 17 
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OECD countries over the years 2007-2017 which cover the whole periods of the Financial Crisis 

and subsequent time. What we are interested in are the determinants of VC investments in the 

post-crisis period defined in section 2.5, and therefore, we estimate three regressions that differ 

only in the dependent variable studied: VCTotal, VCEarly, and VCLate, using the data of years 

2012-2017. All regressions are estimated using both fixed effect and random effect estimators. 

The Hausman tests are conducted to select the appropriate estimator for each regression. The 

results are presented in Table 7. 

It is worth to mention that, since the majority of the variables are defined as percentages 

and ratios, interpretations of the estimated coefficients are like elasticities without any logarithm. 

The coefficients are interpreted as a percentage change in VC investment as a result percentage 

change in its determinants (x-variables).  

As the results exhibit, we can immediately draw some general conclusions. Firstly, all 

estimated models show strong overall significance. The F and Wald tests for the joint 

significance of all covariates allow us to confidently reject the null hypothesis that all 

coefficients are equal to zero, which proves the overall significance. Secondly, all Hausman test 

results fail to reject the null hypothesis that the fixed effect and random effect estimators are 

equal. This suggests that country-fixed unobserved effects are not correlated with the 

independent variables, which implies that the random effect estimator is consistent and more 

efficient to use. Therefore, the discussion below focuses on the results of the random effect 

estimation. The individual discussions about the impact of different determinants are as follows: 

GDP growth as the reflection of the macroeconomic condition surprisingly shows a 

negative and statistically significant effect in models of total VC and especially early-stage VC 

investments, at the 1% level. Meanwhile, GDP growth doesn’t show a significant correlation 
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with VC investments in the late stage. The result conflicts with previous researches by Romain et 

al. (2004), Félix et al. (2007) and Cherif & Gazdar (2011). One possible explanation is that 

during the post-crisis periods, the economy is still in a state of fluctuation and even remains in 

downward trends. The recession not only brings worse macroeconomic conditions but more 

opportunities as well. Thus, entrepreneurship especially knowledge-specified or innovation-

based ventures are prosperous which demands higher VC investments. One related research by 

Devece et al. (2016) supports this argument by showing the results that entrepreneurship can 

have better results during recessions than during boom periods in terms of growth and quality. 

Devece et al. (2016) also point out that such positive outcomes are more common in 

entrepreneurial ventures that seek to capitalize on market opportunities because the entrepreneur 

has outstanding knowledge of a sector and is thus capable of identifying opportunities. The other 

study by Cowling et al. (2019) also suggests that while the immediate effects of the recession are 

severe, entrepreneurs recover quite quickly. Importantly, it is found that the recessionary growth 

is hugely concentrated among entrepreneurs with the highest human capital. These studies can 

explain why VC investments can have better performance even if GDP growth rates decrease. As 

for the late-stage VC investments, they are aimed for more mature firms that would be affected 

by the financial conditions more directly and positively. Therefore, it shows no significant and 

negative relationship between GDP growth and VC investments in the late stage. 

The interest rate coefficient is positive and significant in both regressions using VCTotal 

and VCLate as dependent variables. In the regression of the early-stage VC, despite 

insignificance, the sign of the coefficient is positive. The results are in line with papers by 

Romain et al. (2004). It witnesses a more powerful effect of the short-period cost of capital on 

the demand aspect (entrepreneurs) than the supply aspect (investors). The effect cancels out the 
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negative influence on the supply of VC and the negative impact on the creation and expansion of 

companies. 

The unemployment rate is proved to negatively affect VC investments significantly in all 

models of the total, early and late stages. During and after the Financial Crisis, the 

unemployment rates of all countries increase substantially. Obviously, higher unemployment 

generates lower expectations of the economy, where the supply of VC investments decreases. 

The increased self-employment by unemployment seems not enough to rule out the negative 

effect of the incentives for an employed individual to create a start-up. Therefore, the negative 

supply cannot be canceled out by the positive effect of the demand side. It is worth to note that 

Félix et al. (2007) also obtain a negative impact of unemployment rates on VC investments. 

As for the market capitalization, we confirm its importance as a determinant of the VC 

investments. The coefficients of all models are positive and significant and with higher 

significance in the total and early-stage level. It can be explained that early-stage VC with higher 

risks needs more confidence from stock markets as a major role in financial markets. According 

to the previous study by Cherif and Gazdar (2011), we can believe that more capitalization in 

stock markets provides more supply of venture capital funds and also qualified venture 

capitalists, which enables VC investments to become more prosperous. Meanwhile, in terms of 

the growth of stock market capitalization, the sign for its coefficient is negative but the 

correlation is insignificant. We may still guess that the economic expectation effect where 

investors hold higher confidence in supplying venture capital does not exceed the profit return 

effect where investors may choose to invest more in stock markets instead of risky venture 

capital to gain higher returns. Overall, the growth of the stock market capitalization can lower 

the attractiveness of VC investments, which is also revealed by Félix et al. (2007). 
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The corporate profit tax, which includes taxes of both the income and the capital gains, is 

playing an important role in reflecting the cost of establishing and doing business. The factor has 

a negative influence on the VC activities in total and late-stage investments, but not significant in 

early-stage VC investments. The previous study by Gompers and Lerner (1998b) argues that an 

increase in the corporate profit tax discourages entrepreneurship, which can be found in our 

regression of total VC investments. We guess that the factor may negatively affect different 

levels of VC investments. As for early-stage VC investments, the VC-backed firms are still in the 

stage of conducting R&D without generating profits, so the influence of the corporate profit tax 

is not important. While in the late stage, when companies start to make profits, lower taxes can 

encourage investors to invest more in this stage of companies to expect higher returns. 

The labor tax and contributions is introduced as a proxy for the effect of labor market 

rigidities. It is surprisingly found that the determinant is not statistically significant in any of the 

models. And the R&D expenditure is also surprisingly found negatively affecting VC 

investments in total level and insignificant in the other two models. One possible explanation for 

the negative relationship between R&D expenditure and VC investments is that increasing R&D 

expenditure does not bring stockholders more returns so that diminishing returns to increased 

R&D spending destroy the confidence of venture capitalists. It lowers the supply of VC 

investments for these kinds of R&D activities. A similar finding by Mank and Nystrom (2001) is 

that firms in the US computer industry are overspending on R&D at the expense of their 

stockholders but bringing fewer returns. However, they also point out that the diminishing 

returns to increased R&D spending were measured over very short time periods but the long-

term returns to stockholders were not reported. Another study by Ueda and Hirukawa (2008) 

illustrates that VC investment increases the patent propensity but may not necessarily improve 
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productive efficiency at the industry level. This finding can further reveal that VC investments in 

R&D expenditure may not increase the productivity and profits of firms and therefore the returns 

of VC investors. So, increasing R&D expenditure may not stimulate VC investments especially 

in the situation when countries are in a state of economic recovery after a severe economic crisis. 

Finally, regarding the impact of national education level on the VC demand side, we 

obtained the expected results: the new variable we firstly included - the percentage of the 

population with tertiary education exhibits a strong and positive influence on VC investments. 

The factor is significant at a 1% level in models of VCTotal and VCLate, and at a 10% level in 

the early-stage VC model. We can conclude that with a higher level of national education, it will 

produce more innovative ideas by the educated people and therefore improve the demand for VC 

investments. 

Given the overall look at the determinants of total VC investments, we can conclude that 

the macroeconomic conditions, the entrepreneurial environments, and the technological 

opportunities all play significant roles. In the special time period of post-crisis, we find several 

variables keep the same impacts with previous findings, and some factors have totally opposite 

effects compared to historical conclusions. 

Additionally, we also estimate models using the same independent variables respectively 

but with different time periods, which includes the crisis period and the whole period. The crisis 

period is over the years 2007-2011 and the whole period is over the years 2007-2017. We 

perform the same random effects regressions and conducting the Wald tests and Hausman tests. 

We find that all estimated models present strong overall significance and all models should use 

random effects estimators since they are consistent and efficient. 
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By observing the individual factors, we find quite a few of them are significant in the 

models in these two periods. In terms of the crisis period, the interest rate shows strongly 

significant and positive effects in all levels of VC investments, which is in line with the models 

in post-crisis. It reveals that the short-term interest rate would encourage entrepreneurs’ demand 

for VC investments than other traditional financings. The market capitalization positively affects 

the VC investments in the models using the dependent variables: VCTotal and VCLate. In the 

case of the whole period, we see the market capitalization as the only significant factor affecting 

the VC investments. These findings may result from the great instability of the economy. Policy 

tools and financial methods exert impact on the markets, which may break the common laws of 

VC investments. Comparing the three models (pre-crisis, post-crisis and mixed periods) 

involved, we can conclude that the Financial Crisis indeed changes the effects of determinants of 

venture capital, however, it is quite hard to specify the impact exerted by the Financial Crisis on 

the venture capital markets. 
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Table 8. Empirical results for total, early and late-stage VC investments. 

 VCTotal VCEarly VCLate 

Fixed effects Random effects Fixed effects Random effects Fixed effects Random effects 

Macroeconomic conditions       

GDPGrowth -0.0030** 

(-2.75) 

-0.0029*** 

(-2.69) 

-0.0020*** 

(-4.90) 

-0.0019*** 

(-4.43) 

-0.0010 

(-1.12) 

-0.0009 

(-1.10) 

InterestRate 0.0208** 

(2.33) 

0.0188** 

(1.91) 

0.0070 

(1.50) 

0.0048 

(0.86) 

0.0138** 

(2.65) 

0.0130** 

(2.35) 

UnemploymentRate -0.0088** 

(-2.49) 

-0.0083** 

(-2.32) 

-0.0046*** 

(-3.27) 

-0.0040*** 

(-2.83) 

-0.0042* 

(-1.86) 

-0.0040* 

(-1.76) 

Entrepreneurial environment       

MarketCap 0.0014*** 

(3.14) 

0.0014*** 

(2.74) 

0.0008*** 

(3.81) 

0.0007*** 

(3.04) 

0.0006* 

(2.07) 

0.0006* 

(1.87) 

MarketCapGrowth -0.0624 

(-1.59) 

-0.0601 

(-1.48) 

-0.0239* 

(-1.80) 

-0.0205 

(-1.47) 

-0.0390 

(-1.39) 

-0.0382 

(-1.34) 

CorpProfitTax -0.0061** 

(-2.29) 

-0.0059* 

(-1.85) 

-0.0024 

(-1.60) 

-0.0021 

(-1.17) 

-0.0037** 

(-2.42) 

-0.0038** 

(-2.12) 

LabourTaxContri -0.0027 

(-1.17) 

-0.0004 

(-0.38) 

-0.0025 

(-1.47) 

-0.00005 

(-0.10) 

-0.0001 

(-0.11) 

0.00005 

(0.10) 

Technological opportunities:       

RDE -0.0375* 

(-1.91) 

-00370* 

(-1.80) 

-0.0315 

(-1.39) 

-0.0302 

(-1.52) 

-0.0060 

(-0.74) 

-0.0075 

(-0.99) 

PopTE 0.0010** 

(2.76) 

0.0010*** 

(2.65) 

0.0005* 

(1.80) 

0.0004* 

(1.47) 

0.0006*** 

(0.52) 

0.0005*** 

(0.64) 

Adjusted R-squared 0.1610 0.1512 0.1732 0.1626 0.1411 0.1395 

F Test 4.16**  15.60***  28.75***  

Wald Test  21.77***  197.68***  701.81*** 

Hausman Test  3.76  6.87  2.31 

Notes: *, **, *** indicates the parameters that are significant at 10%, 5%, and 1% levels of significance. The description of the variables is shown in 

Table 5. This table shows the results for different panel data models, using 72 observations from each of 17 OECD countries over the years 2012-

2017. The adjusted R-squared provides the goodness of fit for each of the panel models, the F and Wald tests show the joint significance of all 

variables and the Hausman test tests the null hypothesis that the unobserved effect is uncorrelated with the explanatory variables. The values in 

brackets are the z-statistics or t-statistics for each variable. 
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Table 9. Comparison of empirical results for total, early and late-stage VC investments of different time periods. 

 VCTotal VCEarly VCLate 

During FC After FC Whole period During FC After FC Whole period During FC After FC Whole period 

Macroeconomic conditions          

GDPGrowth 0.0004 

(0.33) 

-0.0029*** 

(-2.69) 

-0.0017 

(-1.30) 

0.0002 

(0.57) 

-0.0019*** 

(-4.43) 

-0.0012** 

(-2.34) 

0.0002 

(0.22) 

-0.0009 

(-1.10) 

-0.0005 

(-0.56) 

InterestRate 0.0088*** 

(6.94) 

0.0188** 

(1.91) 

-0.0013 

(-0.30) 

0.0034*** 

(3.46) 

0.0048 

(0.86) 

-0.0025* 

(-1.67) 

0.0055*** 

(3.69) 

0.0130** 

(2.35) 

0.0012 

(0.38) 

UnemploymentRate 0.0009 

(1.13) 

-0.0083** 

(-2.32) 

-0.0026 

(-1.01) 

0.0002 

(0.34) 

-0.0040*** 

(-2.83) 

-0.0016 

(-1.55) 

0.0007 

(1.22) 

-0.0040* 

(-1.76) 

-0.0011 

(-0.67) 

Entrepreneurial environment          

MarketCap 0.0002** 

(2.07) 

0.0014*** 

(2.74) 

0.0008** 

(2.00) 

0.00001 

(0.35) 

0.0007*** 

(3.04) 

0.0003** 

(0.029) 

0.0002*** 

(2.70) 

0.0006* 

(1.87) 

0.0004* 

(1.77) 

MarketCapGrowth 0.0040 

(0.44) 

-0.0601 

(-1.48) 

-0.0274 

(-1.17) 

0.0042 

(1.57) 

-0.0205 

(-1.47) 

-0.0131* 

(-1.57) 

0.000005 

(0.00) 

-0.0382 

(-1.34) 

-0.0142 

(-0.91) 

CorpProfitTax -0.0035 

(-1.01) 

-0.0059* 

(-1.85) 

0.0011 

(0.55) 

-0.0007 

(-0.29) 

-0.0021 

(-1.17) 

0.0015 

(1.25) 

-0.0029 

(-0.95) 

-0.0038** 

(-2.12) 

-0.0005 

(-0.54) 

LabourTaxContri -0.0007 

(-0.69) 

-0.0004 

(-0.38) 

-0.0006 

(-0.52) 

-0.0004 

(-0.95) 

-0.00005 

(-0.10) 

-0.0002 

(-0.55) 

-0.0003 

(-0.47) 

0.00005 

(0.10) 

-0.0003 

(-0.38) 

Technological opportunities:          

RDE 0.0250 

(1.22) 

-00370* 

(-1.80) 

-0.0373 

(-1.42) 

0.0197** 

(2.50) 

-0.0302º 

(-1.52) 

-0.0227** 

(-2.00) 

0.0068 

(0.37) 

-0.0075 

(-0.99) 

-0.0129 

(-0.84) 

PopTE 0.0006 

(0.42) 

0.0010*** 

(2.65) 

0.0012 

(1.44) 

0.0005 

(0.86) 

0.0004* 

(1.47) 

0.0005 

(1.23) 

0.0002 

(0.26) 

0.0005*** 

(0.64) 

0.0006 

(1.49) 

Adjusted R-squared 0.2348 0.1512 0.0805 0.2115 0.1626 0.0721 0.1987 0.1395 0.1004 

Wald Test 234.18*** 21.77*** 90.45*** 82.91*** 197.68*** 88.41*** 92.66*** 701.81*** 179.96*** 

Hausman Test 2.78 3.76 5.61 5.77 6.87 7.66 5.74 2.31 4.60 

Notes: *, **, *** indicates the parameters that are significant at 10%, 5%, and 1% levels of significance. The description of the variables is shown in 

Table 5. This table shows the results for different panel data models according to the different stages of VC investments in different time periods. 

During FC refers to the Financial Crisis period of the years 2007 to 2011. After FC refers to the years 2012-2017 after the Financial Crisis. Whole 

period means the years 2007 to 2017. The adjusted R-squared provides the goodness of fit for each of the panel models. The Wald test shows the 

joint significance of all variables, and the Hausman test tests the null hypothesis that the unobserved effect is uncorrelated with the explanatory 

variables. The values in brackets are the z-statistics for each variable.
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7. Conclusion and Discussion 

Following the previous studies, this paper contributes to the study on the determinants of 

VC investments. We analyze the effects of determinants of VC investment using fixed effects 

and random effects models on a data set including 17 OECD countries observed for the period 

2012 to 2017, which is regarded as the post-financial crisis time. Our empirical model includes 

many of the key determinants already investigated in previous researches, including GDP 

growth, the unemployment rate, the short-term interest rate, market capitalization, the market 

capitalization growth rate, and the R&D expenditure. Additionally, we also test the effects of 

several new determinant variables including the percentage of the population with tertiary 

education, the corporate profit tax, and labor tax and contributions. 

The evidence suggests that the explanatory variables are not correlated among themselves 

causing multicollinearity and confounded effects. They are neither correlated with the country-

fixed unobserved factors and therefore our results are only based on the random effects 

estimation method. The results confirm the positive impact of the interest rate, where it exerts a 

strong impact on the demand for VC. If the interest rate increases, the attractiveness of VC 

financing versus credit through common financial institutions grows from the entrepreneur’s 

perspective. The strong effect also cancels out the negative influence of the supply (investors) 

side. 

Unemployment is significantly negatively correlated with VC investments. It is shown 

that higher unemployment will decrease the economic expectations and the willingness of 

starting up new businesses and therefore discourages VC activities on both supply and demand 

sides. The effect plays a major role and cannot be ruled out by the increased self-employment by 

unemployed people. 
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When it comes to the entrepreneurial environment, the market capitalization and its 

growth rate both have significant influences on VC investments. An increase in market 

capitalization provides more supply of venture capital and venture capitalist, while an increase in 

the growth rate conveys higher confidence of the stock markets to investors but discourages them 

to invest in VC projects with relatively higher risks. 

Finally, we investigate the technological opportunities by estimating the impact of 

national education level, which is measured by the percentage of the population with tertiary 

education, on VC investments. Our estimation reveals a strong and positive impact of national 

higher education level on VC activities. We guess that higher education levels can produce more 

inventors, scientists and innovation-based entrepreneurs with a large number of innovative ideas, 

which calls for a great demand for VC investments in the private sector. 

Moreover, we also estimate the models using different time periods of data including the 

Financial Crisis period (2007-2012), and the whole period from 2007 to 2017. We try to compare 

those different results. We can observe that the Financial Crisis generates huge economic 

fluctuations and break the equilibrium of VC markets. 

Potential policy implications are as follows: firstly, to improve the national higher 

education level is an important and fundamental way to stimulate VC investments from the 

demand side. The reason is that to increase education level is likely to generate more innovative 

ideas, enable more technological development and transform knowledge into more startups, 

which finally encourages the demand for VC investments. Secondly, healthy economic 

conditions and a comfortable entrepreneurial environment are the prerequisites for sustainable 

growth of innovation and entrepreneurship. Flexible adjustment of short-term interest rates is 

beneficial to protect the dynamic equilibrium of the demand for and supply of VC. To ensure the 
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prosperity of stock markets is of great significance to enhance investors’ confidence and 

therefore to increase the supply of VC investments. Corporate tax reduction, especially towards 

start-ups and young companies, is helpful to enable business founding and enterprise expansion. 

Overall, during the post-crisis period, it is very crucial to recover the prosperity of financial 

markets and also emphasize the necessity of stimulating demands for VC. Most importantly, 

long-term, coherent and structured policies towards national education and financial 

environments which represent the stock of knowledge and the access to capital are supposed to 

implemented to create better VC markets. 

The research has some limits: firstly, the selection of the countries studied is based on 

data availability. The development of venture capital and the policies of countries are quite 

diversified so that it is hard to capture very common factors that have strong influences on each 

market. The industries of each country are also extremely different. Regressions of country-level 

data may lack comparability and significance. Secondly, the determinants selected are not 

complete because of lack of data. IPO and entrepreneurship index should be included in order to 

reinforce the study of factors representing the entrepreneurial environment and technological 

conditions. Thirdly, the impact of the Financial Crisis on VC investments of each country is 

difficult to quantify and illustrate clearly. It is because of the complexity of the global economy 

and individual specification of financial markets. Countries are connected with each other, but 

different countries have different tolerance towards the economic crisis. Therefore, the economic 

performance and evolution path are of great diversity. Universal rules are difficult to be found 

out. 

As for further study, we would suggest that researchers collect a longer time of data and 

divide them into different time periods based on economic happenings. Regressions on different 
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periods can be compared to find out more common determinants. Secondly, more determinants 

should be explored. Thirdly, to use industry-level data would be more meaningful to explore the 

determinants of venture capital since there exist more similarities and comparability within 

industries. Last but not least, further research is also needed to shed light on the impact of the 

global economic crisis on venture capital and private equity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

56 

 

References 

 

Andrieu, G. (2013). The Impact of The Affiliation of Venture Capital Firms: A Survey.  

             Journal of Economic Surveys, 27(2), 234-246.  

Berk, J., and DeMarzo, P. (2014). Corporate Finance. Pearson. 

Block, Jorn Hendrich and de Vries, Geertjan and Sandner, Philipp. (2010). Venture Capital and 

the Financial Crisis: An Empirical Study Across Industries and Countries, The Oxford 

Handbook of Venture Capital, Oxford University Press, 37-61.  

Bygrave, W., & Timmons, J. (1992). Venture Capital at the Crossroads. United States of 

America: Harvard Business School Press  

Carlos Devece, Marta Peris-Ortiz, Carlos Rueda-Armengot. (2016). Entrepreneurship during 

economic crisis: Success factors and paths to failure, Journal of Business Research, 

69(11), 5366-5370. 

Chen, J. (2019). Venture Capital Funds. Retrieved from Investopedia: 

https://www.investopedia.com/terms/v/vcfund.asp 

Cowling, M., Liu, W., Ledger, A., & Zhang, N. (2015). What Really Happens to Small and 

Medium-Sized Enterprises in a Global Economic Recession? UK Evidence on Sales and 

Job Dynamics, International Small Business Journal, 33(5), 488–513. 

David Audretsch and Zoltan Acs. (1994). New-Firm Startups, Technology, and Macroeconomic 

Fluctuations, Small Business Economics, 6(6), 439-449. 

Félix, E., Pires, G., & Gulamhussen, S. (2013). The Determinants of Venture Capital in Europe 

— Evidence across Countries. Journal of Financial Services Research, 44(3), 259-279. 



 

57 

 

Gompers, P., Lerner, J., Blair, M., & Hellmann, T. (1998). What drives venture capital 

fundraising? / comments. Brookings Papers on Economic Activity, 149-204. 

Gornall, W., & Strebulaev, I. A. (2015). The Economic Impact of Venture Capital: Evidence from 

Public Companies. Working Paper No. 3362.  

Groh, A., & Wallmeroth, J. (2016). Determinants of Venture Capital Investments in Emerging 

Markets. Emerging Markets Review, 29, 104-132.  

Hirukawa, M., & Ueda, M. (2011). Venture Capital and Innovation: Which Is First? Pacific 

Economic Review, 16(4), 421-465. 

Hsiao, C. (2007). Rejoinder on: Panel Data Analysis—Advantages and Challenges. TEST, 16(1), 

56-57. 

Jeng, L. A., & Wells, P. C. (2000). The Determinants of Venture Capital Funding: Evidence 

across Countries. Journal of Corporate Finance, 6(3), 241-289.  

Kaplan, Steven N., and Per Stromberg. 2009. "Leveraged Buyouts and Private Equity." Journal 

of Economic Perspectives, 23 (1): 121-46. 

Keuschnigg, C. (2002). Venture Capital Backed Growth. CESifo Working Paper Series, No. 664.  

Kornelius Kraft and Giebel Marek. (2015). The Impact of the Financial Crisis on Investments in 

Innovative Firms, ZEW Discussion Paper No. 15-069, Mannheim.  

Longstaff, F. A. (2010). The Subprime Credit Crisis and Contagion in Financial Markets. Journal 

of Financial Economics, 97(3), 436-450. 

Maddala, G. (2001). Introduction to Econometrics. New York: Wiley.  

Mank, D., & Nystrom, H. (2001). Decreasing Returns to Shareholders From R&D Spending in 

the Computer Industry. Engineering Management Journal, 13(3), 3-8. 

Metrick, A., and Yasuda, A. (2011). Venture Capital & the Finance of Innovation. WILEY. 



 

58 

 

National Venture Capital Association. (2019). NVCA Yearbook. NVCA. 

Perkins, K. (2018). Internet Trends Report 2018. Retrieved from kleinerperkins: 

https://www.kleinerperkins.com/perspectives/internet-trends-report-2018/ 

Pol, A. v. (2016). The Effect of the Financial Crisis on Venture Capital-backed Firms. An 

Empirical Study on the VC Industry ’ s Function and its Investees. 

Private Equity & Venture Capital. (n.d.). Retrieved from PrivCo: 

https://www.privco.com/knowledge-bank/private-equity-and-venture-capitalprivate-

equity-venture-capital/ Access date: 25/10/2019 

Romain, A., & la Potterie, B. (2004). The determinants of venture capital: a panel data analysis 

of 16 OECD countries. Centre Emile Bernheim, Research Institute in Management 

Science, Working Paper. No. 04/015. 

Samila, S., & Sorenson, O. (2011). Venture Capital, Entrepreneurship, and Economic Growth. 

The Review of Economics and Statistics, 93(1), 338-349. 

Schertler, A. (2003). Driving Forces of Venture Capital Investments in Europe: A Dynamic Panel 

Data Analysis. Kiel Working Papers. No.1172. Kiel Institute for the World Economy. 

Smith, D., & Florida, R. (1990). Venture Capital, Innovation, and Economic Development. 

Economic Development Quarterly, 4(4), 345–360. 

Timmons, J. A., & Bygrave, W. D. (1986). Venture capital's role in financing innovation for 

economic growth. Journal of Business Venturing, 1(2), 161-176. 

 

 

 

 



www.kth.se


