
Henrekson, Magnus; Sanandaji, Tino

Working Paper

Stock option taxation and venture capital activity: A cross-
country comparison

IFN Working Paper, No. 1104

Provided in Cooperation with:
Research Institute of Industrial Economics (IFN), Stockholm

Suggested Citation: Henrekson, Magnus; Sanandaji, Tino (2016) : Stock option taxation and venture
capital activity: A cross-country comparison, IFN Working Paper, No. 1104, Research Institute of
Industrial Economics (IFN), Stockholm

This Version is available at:
https://hdl.handle.net/10419/129662

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/129662
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


 

Research Institute of Industrial Economics  
P.O. Box 55665  

SE-102 15 Stockholm, Sweden 
info@ifn.se 
www.ifn.se 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
IFN Working Paper No. 1104, 2016 
 
 
Stock Option Taxation and Venture Capital 
Activity: A Cross-Country Comparison   
 
Magnus Henrekson and Tino Sanandaji   
 



0 
 

 

 

Stock Option Taxation and Venture Capital 

Activity: A Cross-Country Comparisonǂ 

Magnus Henrekson* and Tino Sanandaji** 

 

January 11, 2016 
 

 

Abstract: One response to uncertainty and transactions costs in VC-finance is to 
compensate founders (and other key personnel) with stock options under 
complex contracts. Entrepreneurs are granted stock options contingent on firm 
performance, vesting and other criteria. While most countries tax stock options 
as labor earnings, the United States allow them to be taxed at a low capital gains 
tax rate. The interaction of favorable tax treatment and inherent advantages has 
led to near universal use of stock options in American venture capital deals, 
while this remains less common in Europe. 

The effective tax treatment of stock options depends on tax practices and is 
not readily observed using statutory tax rates. We asked the local offices of the 
tax consultancy firm PwC to calculate the effective tax rate for a standardized 
entrepreneurial case in 22 countries, finding that countries with favorable tax 
treatment have more VC activity. One advantage of this tax policy is that it 
narrowly targets entrepreneurial startups without requiring broad tax cuts.  
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1. Introduction 
The emergence of venture capital (VC) funding represented a transformative change for 

entrepreneurship, in particular in high-tech sectors. However, the extent of VC activity varies 

greatly among industrialized countries. Especially in the United States, the VC sector remains 

significantly larger than in Western Europe and East Asia (Henrekson and Sanandaji 2015). 

Another major difference is the compensation structure. The U.S. VC sector relies almost 

universally on stock options to compensate founders, CEOs and key employees. Stock options 

are far less common in other countries, where a mix of financial instruments tends to be used 

(Bascha and Walz 2001; Schwienbacher 2005; Hege et al. 2003; Cumming 2012).  

The stock options frequently used in venture-backed ventures are complex call options on the 

common stock of a company, granted by the company to employees as part of their 

remuneration packages. The grantee obtains the options to acquire a pre-specified share of 

equity under certain well-specified circumstances. If the business is less successful or if the 

founder leaves the firm prematurely the option loses value. Economic theory offers elegant 

explanations for the complicated reward structure in entrepreneurial finance. Stock options 

have proven to be a suitable compensation form in VC finance since it solves common 

contractual problems by efficiently allocating control between investor and entrepreneur 

(Gompers 1997; Black and Gilson 1998; Kaplan and Strömberg 2003).  

U.S. tax policy offers an additional and complementary explanation for the popularity of these 

instruments (Gilson and Schizer 2003; Cumming 2005a). The U.S. tax system by tradition 

treats income from exercised employee stock options as capital gains, allowing earnings to be 

postponed and taxed at a lower rate.1 The favorable tax treatment of employee stock options 

                                                 
1 This is the case for so-called incentive stock options (ISOs), which are the type discussed here. In order to 
benefit from the favorable capital gains tax, the employee has to comply with certain additional tax code 
requirements. Most importantly, shares acquired upon exercise of ISOs must be held for at least one year after 
the date of exercise and two years after the ISO was granted. If other conditions are satisfied, including a five-
year holding period, the owner of stock in a small business is eligible for a further rate reduction. A holder of 
small business stock can also benefit from the “rollover” rule, under which tax that otherwise would be due from 
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bestows a sizable tax advantage to American entrepreneurs not enjoyed in most other 

countries and not enjoyed by individuals in most other sectors of the U.S. economy.  

This paper argues that the tax treatment of employee stock options is a major independent 

factor explaining cross-country differences in the size of the VC sector. Stock options are 

intrinsically advantageous in the VC sector. A favorable tax treatment has therefore led to 

widespread use and a de facto low effective taxation of VC funded entrepreneurship as a 

whole. This helps explain not only why stock options are more commonly used but also why 

VC activity is so high in the United States compared to virtually all other industrialized 

countries.  

We study the relationship between taxes on employee stock options and VC activity in 22 

countries. Since the effective tax rate of stock option contracts is a matter of tax practice, 

effective rates are not immediately apparent from comparisons of statutory tax rates. Investors 

in each country tend to design their contractual agreements in ways that reduce the effective 

tax burden. We therefore estimate the effective tax rate based on a standardized case of a 

typical entrepreneurial startup using stock option contracts. We commissioned the tax 

consultancy firm PwC to estimate the “best practice” in each country with the help of local 

tax offices. Our results show that national tax rates vary enormously, ranging from 72 percent 

in Italy to 7 percent in Ireland. There is a strong cross-country correlation between the 

effective tax rate on employee stock options and the rate of VC activity. While this correlation 

does not prove a causal link, it is supportive of the notion that low taxes on employee stock 

options promote VC-funded entrepreneurship.  

The remainder of the paper is structured as follows. The literature on this topic is reviewed in 

Section 2. Section 3 summarizes the theoretical explanation for the use of stock options. 

                                                                                                                                                         
a sale of stock is deferred if the taxpayer reinvests sale proceeds in other qualifying stock (Gilson and Schizer 
2003; Scholes et al. 2014).  
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Section 4 presents the effective tax rate for a stylized VC-funded entrepreneurial firm which 

uses employee stock options to compensate founders, hired CEOs and other key personnel. 

Section 5 presents cross-country regressions of the effective tax rate and VC activity, and to 

explore the robustness of our results we also present regressions results using five other 

indicators of entrepreneurship. Section 5 summarizes and concludes. 

Previous Studies 
VC-backed deals in the United States almost always use stock options in the form of call 

options on the common stock of a company. VC firms typically invest in the form of 

convertible equity in order to secure priority in case of bad performance and to achieve more 

favorable tax treatment for the entrepreneur and other portfolio company employees. In one 

sample, convertible preferred equity was used in 95 percent of rounds of financing in venture 

capital deals (Gilson and Schizer 2003). Kaplan and Strömberg (2003) similarly report that 

nearly 96 percent of all American venture contracts used convertible preferred equity. Around 

80 percent of the financing rounds in their sample were financed solely by convertible 

preferred equity. Hand (2008) reports that 89 percent of employees of VC-backed firms had 

stock options. While convertible securities contracts are also used as compensation by large 

public firms, they are far less important than in the VC sector. Gilson and Schizer (2003) 

estimate that around 10 percent of public firms in the United States have issued outstanding 

convertible preferred stock. According to Hand (2008) around 20 percent of large American 

firms give their employees broad stock options programs.  

The widespread use of these contracts in the United States has inspired a sizable literature. 

The popularity of stock options and convertible equity in VC-backed deals is believed to be 

fairly well explained by economic theory as the allocation of control rights follows the 

theoretical prediction of the incomplete contracting approach in agency theory (Holmström 

1979; Grossman and Hart 1986; Hart and Moore 1990; Aghion and Bolton 1992). 



4 
 

The fundamental explanation is that entrepreneurial finance is characterized by great 

uncertainty and high transaction costs (Kaplan and Strömberg 2003; Lerner and Schoar 2005; 

Cumming 2005b; Kaplan et al. 2007). Startups must attract and retain talented people with the 

right skills and offer a chance for high returns, despite being initially cash constrained. Assets 

are relation specific (Caballero 2007), with the success of startups hinging on successful 

cooperation between investors and founders whose interests do not perfectly overlap. 

Contracts must thus deal with adverse selection, moral hazard and high monitoring costs. This 

is all the more difficult due to unusually high levels of uncertainty and ambiguity over future 

outcomes (Repullo and Suarez 2004). In this complex environment, contingent contracts have 

evolved to mitigate agency problems and align the interests of founders and investors. An 

influential study by Kaplan and Strömberg (2003) showed that contracts allocate control 

rights separately, including cash flow rights, board rights, voting rights and liquidation 

rights.2 Venture capitalists make use of tools such as contingencies, milestones to be reached 

and restricted property rules (notably vesting) to deal with various agency problems. By 

accepting a compensation form mostly contingent on success, entrepreneurs signal quality and 

motivation. Startups and high-growth firms are by nature cash-constrained while having a 

strong demand for skilled experts. Employee stock options allow them to lure away 

employees from well-paying jobs by offering a chance for future rewards (Core and Guay 

2001; Yermack 1995).  

It is difficult to obtain comprehensive country-wide data on the use of convertible contracts, 

but there are estimates based on various samples of VC transactions. Hege et al. (2003) 

conducted surveys of venture capitalists in the U.S. and Europe in 2001. In their sample, stock 

options were used in roughly 60 percent of the cases in the United States compared to a mere 

20 percent of the cases in Europe. Using a somewhat different definition Kaplan et al. (2007) 

                                                 
2 See Cumming (2012) for an exhaustive list. 
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found that 95 percent of the U.S. financings employed some type of convertible preferred 

stock, compared to fewer than 54 percent of the non-U.S. deals.  

By issuing convertible preferred stock to VC firms, a more favorable tax treatment for the 

entrepreneur and other key employees can be obtained. The latter are given claims on 

common stock for which the IRS permits the company to assign an artificially low value at 

the time of investment. As a result, the employee suffers negligible tax consequences upon 

granting or exercise of the option, the tax liability can be deferred until the shares are actually 

sold, and then the low capital gains rate applies (Gilson and Schizer 2003). 

The fact that most deals include a combination of convertible preferred equity and call options 

on common stock does not imply that these are the only forms of equity or compensation used 

in the transaction. A mix of different financial instruments with various qualities increases 

flexibility to structure control rights and induce effort (De Bettignies 2008). Cumming 

(2005a) shows that U.S. venture capitalists active both in Canada and the United States are far 

less likely to use convertible equity in Canadian deals. This indicates that the differences in 

the type of instrument used reflect institutional differences in the tax and regulatory 

environment between the two countries rather than differences in traditions and corporate 

culture.  

Founders of entrepreneurial startups are not the only type of human capital for whom stock 

options are an advantageous compensation form. CEOs and certain key employees also 

commonly receive stock options. Moreover, it is far more likely for entrepreneurial startups to 

grant stock options to a broader range of employees than for large established firms. Hand 

(2008, p. 388) summarizes the benefits: “[E]mployee stock options have long been seen by 

technology entrepreneurs and venture capitalists as being vital mechanisms through which 

high-risk, high-return startups are able to attract, compensate, incent, monitor, and retain the 

right kinds of employees.” 
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CEOs in particular tend to be granted stock options corresponding to a sizable equity share, 

should the options be exercised. Bengtsson and Hand (2011, 2013) rely on the database 

VentureOne to study compensation programs in entrepreneurial firms in 2002–2007. Around 

75 percent of VC-backed firms grant stock options to their employees. As expected, equity is 

found to be a common compensation form for CEOs of entrepreneurial firms. CEOs are found 

to hold an average of 9 percent of equity, mostly in the form of yet unexercised stock options. 

Another interesting finding is that founder employees hold larger equity compensation, but 

receive less cash pay, than people hired later. This indirectly supports the notion that 

employee stock options are more valuable for entrepreneurial firms in the startup phase. 

Bengtsson and Hand (2013) also report that hired-on employees in VC-dominated firms are 

given stronger cash and equity-based incentives.  

Cross-country differences in entrepreneurship have been tied to tax policy and the contractual 

structure of venture capital. Kanniainen and Keuschnigg (2003) point out that U.S. VC firms 

are more likely than their European counterparts to rely on equity financing rather than debt 

and therefore may have stronger incentives to support the professionalization and growth of 

startups. Cumming (2005a) studies a panel of firms in Canada and finds that the reduction of 

taxes significantly increased the use of stock options. Lerner and Schoar (2005) show that the 

rule of law and the institutional quality of security regulation are important determinants of 

capital structure. Common law countries on average have better performing VC sectors, and it 

is suggestive that they also employ convertible securities more frequently. Bedu and 

Montalban (2014) find that European countries with more favorable tax treatment of 

managers tend to have more VC activity. Chang et al. (2015) report a positive correlation 

between innovativeness and the firm’s use of employee stock options, though the 

methodology does not permit the establishment of a causal link. Kaplan et al. (2007, p. 289) 

compare VC investment contracts in 23 countries with the corresponding contracts in the 
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United States. They distinguish between countries with favorable and unfavorable taxation of 

stock option gains. They do not find any significant difference in the use of stock options and 

vesting as a result of tax differences. However, they look at existing contracts irrespective of 

the rules and regulations in the respective countries, while our concern here is to explain the 

large cross-country differences in VC activity. On the other hand, Cumming (2012), in his 

overview of the literature, shows that the use of convertible preferred equity is not as 

prevalent outside the U.S.  

Finally, there is a classical and frequently adduced argument suggesting a positive effect of 

taxes on risk taking. Domar and Musgrave (1944) view taxes as a form of risk sharing with 

the state. Taxes reduce the return on successful investment, but combined with symmetric loss 

deduction taxes also cushion losses. High taxes can increase investments by risk-averse agents 

by compressing the distribution of after-tax returns. The Domar-Musgrave result hinges on 

the assumption that losses are fully tax deductible. This is sometimes a fair approximation for 

a marginal investment of large public firms which can deduct losses on failed projects from 

profits on other projects. Full tax deductibility is rarely, if ever, an empirically valid 

assumption when it comes to investments in startups by individuals. Full deduction is also 

unlikely once occupational choice is taken into account (Kanniainen and Panteghini 2013). 

The loss for individuals resulting from failed entrepreneurial startups includes the opportunity 

cost of giving up their alternative career. While these earnings are taxed, there are no 

corresponding deductions that compensate failed entrepreneurs who become unemployed for 

their loss of earnings, human capital depreciation and lost career opportunities. 
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2. The Need for Well-Designed Compensation Contracts 
Figure 1 provides a schematic overview of the argument while Figure 2 describes phases in 

the evolution of an entrepreneurial startup as described by, among others, Fenn et al. (1995) 

and Gompers and Lerner (2001).  

In each phase, there are typical problems that must be handled. For portfolio investment in 

public firms, historical data offer a basis for calculating the expected risk–return relationship 

reasonably well. By contrast, the risk pertaining to innovative entrepreneurship is rarely 

calculable (Knight 1921). An entrepreneurial firm typically lacks the necessary capital to fully 

compensate its employees using cash payments alone. Mature firms, on the other hand, can 

bear the cash flow risk at relatively low cost by virtue of dispersed ownership and a lower 

variance in their cash flow.  

Because of the founder’s superior information and control of the company, the investors’ 

investment is non-fungible. The investment is relation specific as the value of equity would 

drop significantly if the founders were replaced or decided to leave. The founders and key 

personnel must in turn make relation-specific human capital investments. The high degree of 

uncertainty and asset specificity makes it costly to formulate explicit contracts that give 

parties the right incentives in all contingencies. It becomes especially important to protect 

oneself against opportunistic behavior by other parties. One salient example is the risk that the 

founders are outmaneuvered by the external investors and forced to leave the firm 

prematurely (Bolton and Dewatripont 2005, Ch. 11). The investors in turn face the risk of 

investing in “lemons” or in firms where founders shirk or pursue personal goals that are not 

aligned with that of financers. Board representation and liquidation rights are often separated 

from cash-flow rights, with the VC firm obtaining a board representation greater than their 

equity share. Typically, the contract is structured in a way that gives the VC firm full control 

if the firm performs poorly but grants the entrepreneur more control right as performance  
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Figure 1 Schematic overview of the theoretical arguments. 
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Figure 2  Central phases in the evolution of a firm. 
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improves. Given sufficient success, the VC firm retains its equity share but hand over most of 

the control rights.  

A compensation contract must meet several requirements. First, it must ensure that the 

founder or employee receives sufficient compensation to make employment in the 

entrepreneurial firm attractive, formally “meeting the participation constraint”. Potential 

employees must be compensated for the unusually high risk of failure among entrepreneurial 

firms, usually with higher upside compensation if the firm succeeds. Second, it must induce 

effort, formally “meeting the incentive constraint”. Third, the compensation contract must 

allocate risk optimally across employees and between employees and investors. A typical 

investor in an entrepreneurial firm is not willing to bear all such risks and uncertainties unless 

she receives adequate compensation. In practice, high risk compensation to the investor 

means that the founder has to sell the firm cheaply to the investor, which eliminates the 

incentive to start the firm in the first place. By contrast, a mature firm has lower and more 

calculable risk, that is to say less uncertainty. Most importantly, investors in publicly traded 

firms can substantially reduce this risk through diversification. 

A further advantage of stock options is that they facilitate additional layers of state-contingent 

contracting through vesting. The basic mechanism of vesting is that the firm grants options to 

a founder or employee. However, the individual only gets to keep these options contingent on 

certain outcomes. One form of vesting, time vesting, prescribes that the individual loses all or 

part of the options granted if he or she leaves the firm before some specified date.  

Another form of vesting, performance-based vesting, prescribes that options granted are lost if 

the firm does not meet certain performance milestones. Examples of milestones include a 

product that works, a pharmaceutical drug that gets FDA approval, or a completed round of 

VC financing. Hand (2008) reports that the average vesting period for the employees of VC-

funded firms who hold stock options is four years.  
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3. Estimating the Effective Tax Rate on Stock Options in Various 
Countries 

We next provide an empirical analysis of the correlation between stock option taxation and 

VC activity. A major challenge is that it is difficult to compare the tax rates on employee 

stock options across countries. The statutory tax rate rarely reflects the true rate, which 

depends on a myriad of complex rules. Moreover, there is no single tax rate; with the effective 

tax rate depending, inter alia, on the type of firm. In order to be able to reliably compare 

countries, we constructed a representative firm and asked the accounting firm 

PricewaterhouseCoopers (PwC) to calculate the tax rate for employee stock options for a 

sample of countries. PwC in part specializes on tax issues and relied on their tax experts in 

each country to estimate the stock option tax rate for the year 2012. Income taxes, capital 

gains taxes and payroll taxes were included where applicable.  

Our sample consists of 22 industrialized and includes most of the largest economies in the 

developed world: Australia, Canada, China, Denmark, Finland, France, Germany, Hong 

Kong, Ireland, Israel, Italy, Japan, South Korea, the Netherlands, Norway, Portugal, 

Singapore, Spain, Sweden, Switzerland, the United Kingdom and the United States.  

The effective tax rate is calculated for the following case or scenario. The representative firm 

is founded in a home or in an incubator by a founder with little initial capital needs. After one 

year of growth, a further expansion requires an equity infusion that the founder is unable to 

meet. A VC firm buys the entire firm, simultaneously giving the founder the option to buy 

back 25 percent of the firm after seven years. The options are priced as the nominal stock 

value of the firm that applies at year one, which is negligible. After three years, a CEO is 

hired. He or she is given the option to purchase 10 percent of the firm. The firm is at this point 

valued at $5 million. After eight years, the firm is bought for $20 million in a trade sale. 
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Immediately before the sale the stock options are exercised and the founder and CEO come to 

possess 35 percent or $7 million worth of stock which they sell to the purchasing firm.  

For some countries, there exist alternative and more favorable tax rates under the 

representative firm scenario, given that certain additional requirements were fulfilled. When 

this applies, we rely on the alternative lower tax rate, which real-life firms are likely to take 

advantage of. Table 1 reports the tax rates that were calculated by PwC’s tax experts. The tax 

rate is reported as a share of total compensation and the incidence of any payroll taxes is 

assumed to fall on the recipient of the option.  

Table 1 Effective tax rate on stock options in 22 countries, 2012. 

Country Tax rate, %  VC-activity, % of GDP 
Australia 24.8  0.026 
Canada 31.9  0.040 
China  45.0  0.052 
Denmark 55.3  0.073 
Finland 51.3  0.021 
France 29.9  0.047 
Germany  47.5  0.014 
Hong Kong 15.0  0.227 
Ireland 7.4  0.072 
Israel 25.0  0.120 
Italy 72.2  0.001 
Japan 50.5  0.003 
Netherlands 25.0  0.020 
Norway 50.8  0.053 
Portugal 56.5  0.009 
Singapore 20.0  0.088 
South Korea 61.5  0.038 
Spain 52.0  0.012 
Sweden 54.3  0.100 
Switzerland 51.5  0.107 
United Kingdom 28.0  0.075 
United States 15.0  0.199 

Source: PricewaterhouseCoopers (PwC) and Lerner and Tåg (2013). 
 

The tax rates on the options range from 72 percent in Italy (assuming that, if the gains are 

taxed as labor income, they are taxed at the highest marginal rate) to 7 percent in Ireland. 

Although the calculated tax rates cannot be said to apply automatically to all entrepreneurial 
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firms, we deem that the representative firm is a sufficiently good proxy for the transaction 

costs associated with stock option taxation for entrepreneurship more generally. 

We rely on Lerner and Tåg (2013) for the rate of VC activity as a share of GDP. The 

preferred outcome variable is of course using VC investments that use stock options rather 

than all VC activity. To our knowledge, there does not exist any systematic cross-country data 

for this variable, and instead we report results for the VC sector as a whole. Collecting more 

detailed international data on which financial instruments that are used in VC financing is an 

avenue for future research. 

Figure 3 provides a scatterplot of the stock option tax rate and VC investments as a share of 

GDP. There is a negative, statistically significant correlation between these variables.  

4. Regression Results 
Table 2 presents the definitions and sources of the variables used and Table 3 presents the 

correlations between all dependent and independent variables used in the regression analyses 

below. 

Table 4 presents our main regression estimates. In specifications 2–6 we add several 

covariates. PPP-adjusted GDP per capita is a standard control. In order to control for human 

capital intensity and R&D we use the share with tertiary or college education and R&D 

activity as a share of GDP. Market capitalization of all listed firms as a share of GDP is used 

to control for financial sophistication. The index of regulation from the Ease of doing business 

series is a cardinal estimate of regulations on startups. The World Bank’s “Distance to 

frontier” index benchmarks the regulatory environment in each country and estimates a 

distance to the best performing country, which allows the regulatory burden to be quantified. 

The distance to frontier is measured on a scale from 0 to 100, where 0 represents the lowest 

performance and 100 represents the frontier. For example, a score of 75 means an economy 
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was 25 percentage points away from the frontier. Lastly, we include the profit tax, an estimate 

of the amount of taxes on profits paid by a standardized small firm. 

Table 5 reports the same regressions in a log-log specification where both VC activity and the 

covariates are logged. The association between the option tax rate and VC activity remains 

negative and statistically significant in all specifications with an estimated elasticity ranging 

from 1 to 1.4. Needless to say, the lack of an exogenous source of variation of tax rates 

precludes a causal inference. However, the strong negative correlation between tax rates and 

VC activity is suggestive, and consistent with the view that high option tax rates reduce VC-

backed entrepreneurship.  

Research has increasingly shown that innovative startups and other types of “Schumpeterian” 

entrepreneurship differ significantly in their behavior and tax responsiveness from self-

employment small-firm activity.3  

To further explore whether stock option taxation is a likely determinant of innovative 

entrepreneurship – which is the main target of venture capitalists – we apply five other 

measures of entrepreneurship as dependent variables. New business registration measures the 

rate of birth of registered firms in relation to the working age population, as measured by the 

World Bank. This measure does not distinguish between high-growth and low-growth firms, 

but tends to excludes informal businesses and very small scale firms and has been used as an 

internationally comparable metric of entrepreneurship (Lerner and Schoar 2010).  

                                                 
3 See, e.g., Keuschnigg and Nielsen (2004), Chetty et al. (2011) and Kanniainen and Panteghini (2013). 
Henrekson and Sanandaji (2016) offer a survey of the evidence. 
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Figure 3 Stock option taxation and venture capital investment as a share of GDP (%). 
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Table 2 Variable definitions. 

Variable Definition Source 
VC/GDP Venture capital investment as a share of GDP in 2010 Lerner and Tåg (2013) 
Option tax Harmonized effective tax rate on stock option gains in 2012 PwC (see text for details) 
GDP/cap PPP-adjusted GDP per capita in 2010 IMF, http://www.imf.org/external/data.htm  
Tertiary educ. Share of population aged 25–64 with tertiary or college education in 2010 World Bank, http://www.doingbusiness.org/data 
R&D/GDP R&D expenditure as a share of GDP (average 2008–2012) World Bank, http://www.doingbusiness.org/data 
Regul. burden Index of regulation; a cardinal estimate of regulations on startups (average 

2008–2014); scale 0–100, where higher score means less regulation 
World Bank, http://www.doingbusiness.org/data  

Market cap/GDP Market capitalization of all listed firms as a share of GDP in (average 2008–
2014) 

World Bank, http://www.doingbusiness.org/data  

Profit tax Tax rate on profits paid by a standardized small firm in (average 2008–2014) World Bank, http://www.doingbusiness.org/data  
TEA Total entrepreneurial activity, share of population aged 18–64 in the process of 

creating a new business or running a business less than 3.5 years old (average 
2008–2014) 

Global Entrepreneurship Monitor Annual 
Reports, 2008–2014, 
http://www.gemconsortium.org/report  

High TEA Subgroup of TEA expecting to employ ≥ 5 people in 5 years (average 2008–
2014) 

See TEA 

Low TEA Subgroup of TEA expecting to employ < 5 people in 5 years (average 2008–
2014) 

See TEA 

New bus. reg. New business registration measures, birth rate of registered firms relative to 
working age (15–64) population in 2010 

World Bank, http://www.doingbusiness.org/data 

Billionaire entrep. Number of billionaires in USD per million inhabitants who became rich by 
creating new firms (1996–2012)  

Forbes Magazine and Henrekson and Sanandaji 
(2014) 

Note: The World Bank data we use was collected within the Doing Business project which published its first report in 2004; see World Bank (2015). 

  

http://www.imf.org/external/data.htm
http://www.doingbusiness.org/data
http://www.doingbusiness.org/data
http://www.gemconsortium.org/report
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Table 3 Correlation matrix of all variables used. 

 

VC/ 
GDP 

Option 
tax 

GDP/ 
cap 

Tertiary 
educ. 

R&D/ 
GDP 

Regul. 
burden 

Market  
cap/GDP 

Profit 
tax TEA 

High 
TEA 

Low 
TEA 

New bus. 
reg. 

Option tax −0.549 
          

 
GDP/cap 0.442 −0.437 

         
 

Tertiary educ. 0.123 −0.272 0.475 
        

 
R&D/GDP −0.019 0.195 −0.027 0.500 

       
 

Regul. burden 0.449 −0.399 0.812 0.516 0.135 
      

 
Market cap/GDP 0.723 −0.388 0.370 −0.027 −0.286 0.413 

     
 

Profit tax −0.002 0.096 0.038 0.247 0.175 0.091 −0.111 
    

 
TEA 0.004 −0.189 −0.315 −0.136 −0.105 −0.277 −0.157 −0.290 

   
 

High TEA 0.225 −0.468 −0.014 0.027 −0.097 0.059 0.092 −0.330 0.861 
  

 
Low TEA −0.100 −0.025 −0.418 −0.169 −0.102 −0.412 −0.260 −0.206 0.960 0.688 

 
 

New bus. reg. 0.601 −0.483 0.293 −0.185 −0.427 0.372 0.865 0.013 −0.114 0.105 −0.207  
Billionaire entrep. 0.817 −0.560 0.460 0.163 −0.174 0.382 0.798 0.104 −0.130 0.153 −0.240 0.735 

 
  



19 
 

Table 4 Cross-country regressions of VC activity as a share of GDP and stock option tax rates. 

 (1) (2) (3) (4) (4) (6) 
Option tax rate −0.185** −0.176** −0.121* −0.121* −0.126* −0.127* 

 
(0.073) (0.065) (0.059) (0.061) (0.065) (0.067) 

GDP per capita 
 

0.216 0.0931 0.121 0.0947 0.127 

  
(0.138) (0.103) (0.117) (0.094) (0.116) 

Share with tertiary education 
 

−0.176 −0.108 −0.103 −0.124 −0.119 

  
(0.126) (0.086) (0.090) (0.082) (0.084) 

R&D share of GDP 
 

1.648 2.136** 2.210** 2.152** 2.238** 

  
(1.250) (0.934) (0.924) (0.889) (0.881) 

Stock market capitalization  
 

 0.041*** 0.042*** 0.041*** 0.043*** 
as a share of GDP 

 
 (0.006) (0.0065) (0.0062) (0.0065) 

Regulatory burden on startups  
 

 
 

−0.0545 
 

−0.063 
(higher less) 

 
 

 
(0.143) 

 
(0.15) 

World Bank profit tax  
 

 
  

0.074 0.076 
on small business 

 
 

  
(0.139) (0.144) 

Constant 13.64*** 7.21 2.33 5.17 1.66 4.95 

 
(3.62) (5.14) (3.20) (9.24) (3.50) (9.30) 

Observations 22 22 22 22 22 22 
R-squared 0.301 0.407 0.68 0.682 0.689 0.691 

Note: Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. 
Since VC activity is a small share of GDP, it is expressed as dollars in VC investments per $10.000 units of GDP. Each unit thus represents 0.01% of GDP. In median 
countries in our sample VC investments were around 0.05% of GDP, ranging up to around 0.2% in the United States and Hong Kong. 
Taxes are measured in percentage, so that an increase from 20 percent to 21 percent represents a one unit increase in the tax rate. In all specifications, a ten percentage point 
increase in tax rates is associated with an increase of VC-activity of roughly 0.015% of GDP, or between one-fourth and one-third in the median country.  
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Table 5 Cross-country regressions of VC activity as a share of GDP and the log of stock option tax rates. 
 (1) (2) (3) (4) (5) (6) 

Log option tax rate −1.256** −1.410** −1.071*** −1.010** −1.062*** −0.998** 
 (0.516) (0.589) (0.339) (0.349) (0.333) (0.346) 
Log GDP per capita  0.665 0.215 −0.314 0.183 −0.364 
  (1.059) (0.884) (1.063) (0.911) (1.067) 
Log share with tertiary education  −0.538 −0.526 −0.506 −0.485 −0.455 
  (0.766) (0.585) (0.624) (0.538) (0.564) 
Log R&D share of GDP  1.066 1.176** 1.070** 1.159** 1.047** 
  (0.694) (0.405) (0.421) (0.412) (0.428) 

Log stock market capitalization as    1.191*** 1.099*** 1.179*** 1.083*** 
a share of GDP   (0.266) (0.259) (0.266) (0.258) 
Log regulatory burden on startups     2.715  2.759 
(higher less)    (2.893)  (2.992) 
Log World Bank profit tax      −0.055 −0.069 
on small business     (0.241) (0.266) 
Constant 5.73*** 4.90 0.062 −9.69 0.22 −9.65 
 (1.74) (3.55) (2.01) (11.2) (2.39) (11.62) 
Observations 22 22 22 22 22 22 
R-squared 0.286 0.359 0.644 0.656 0.645 0.657 

Note: Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. 
This table reports standard cross-sectional regressions where the dependent variable is log of VC investment as a share of GDP. The covariates are also logged.  
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Total early-stage entrepreneurial activity or TEA is another widely used measure of business 

activity, collected by the Global Entrepreneurship Monitor using annual surveys (Singer et al. 

2015). TEA measures the share of the working age population who is either in the process of 

creating a new business or is running a business less than three and a half years old.  

TEA captures both innovative startups and the much larger number of regular small firms. One 

way to better distinguish between various types of entrepreneurship is to rely on the expectations 

of the founder (Koellinger 2008).  

High-growth expectation TEA consists of those firms where the founders self-report that they 

expect to employ at least 5 employees five years from now whereas Low-expectation TEA 

measures firms that do not except to create 5 jobs or more. In our data, the share of high-growth 

expectation TEA ranges from 17 percent in Italy to 49 percent in Hong Kong, with a median of 

25 percent.  

Billionaire entrepreneurs is defined as the rate of self-made billionaires per million inhabitants 

who became rich by creating new firms. This is a measure of high-impact entrepreneurship and it 

is estimated using the Forbes list of billionaires between 1996 and 2012 (Henrekson and 

Sanandaji 2014).  

Regressions using these alternative measures of business activity are presented in Table A1 to 

Table A10. The same controls are used as in the base regressions and we present both unlogged 

and logged specifications.  

Option taxes correlate negatively with VC activity in most specifications for most measures of 

business activity. The main exception is general TEA and low-expectation TEA. This is 
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interesting, and consistent with what we would expect, as these two variables measure low-

impact entrepreneurship rather than high-impact/Schumpeterian entrepreneurship.  

For the logged variables, the coefficient can be interpreted as the elasticity of business activity 

with respect to the option tax rate. For VC activity, the tax elasticity is around one, i.e., a one 

percent (not percentage point) decrease in the tax rate stimulates VC activity by one percent. For 

high-expectation TEA, new business registration and self-made billionaire entrepreneurs, this 

elasticity is between one half and one.  

In almost all specifications of high-impact entrepreneurship, stock market capitalization as a 

share of GDP has a strong positive correlation with business activity. The estimated effect of the 

option tax generally falls when stock market capitalization is taken into account. In theory, this 

could be because taxes affect business activity through the lowering of stock market 

capitalization. 

The R&D share of GDP tends to be positively correlated with high-impact entrepreneurship, 

though the coefficient is often not statistically significant.  

GDP per capita is generally positively correlated with business activity, but rarely statistically 

significant.  

It should be noted that the power is low in our regressions since the sample size is small. 

Moreover, we use VC-activity as a share of GDP as the outcome variable for VC activity, which 

indirectly takes GDP into account (GDP per capita is positively correlated if we were to use 

absolute VC-activity per capita).  
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The share with tertiary education is not consistently correlated with our outcome variables and 

never statistically significant. This may reflect that education is a poor indicator of high-impact 

entrepreneurship, or that education levels are strongly correlated with per capita GDP, R&D and 

other controls (see Table 1).  

The regulatory burden on startups is not statistically significant, and not robustly correlated with 

the dependent variables. One explanation may be the difficulty in quantifying regulation and 

high noise and variance in that variable. Another possible interpretation is that regulation on 

small business startup activity is not a major determinant of VC activity. 

The World Bank measure of the profit tax facing small businesses is not robustly correlated with 

business activity, although it is positively correlated with business activity in several 

specifications. We interpret this as suggestive evidence for our thesis that small business tax 

rates are not closely linked to VC-activity and other measures of high-impact entrepreneurship. 

To further check for robustness we also made regressions where we included the World Bank 

index of bankruptcy law to control for investor protection, measured as the distance to frontier 

relative to the performance of the most highly ranked country.4 Like Lee et al. (2011), we find 

that bankruptcy laws that are lenient towards entrepreneurs and give less protection to lenders are 

associated with higher rates of business activity. Including bankruptcy laws as a control does not 

change the results regarding taxes. However, controlling for bankruptcy laws interestingly makes 

the negative effects of regulations on business activity more robust. These additional results are 

available on request. 

                                                 
4 World Bank (2015), available at http://www.doingbusiness.org/data/exploretopics/resolving-insolvency/frontier.  

http://www.doingbusiness.org/data/exploretopics/resolving-insolvency/frontier
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5. Discussion and Conclusions 
The modern VC sector first emerged in the United States and it still has by far the world’s largest 

VC sector; indeed larger than the rest of the world combined (Lerner and Tåg 2013). Experience 

from the United States indicates that convertible equity and stock options are widely used when 

these instruments are advantageous from a tax perspective. This is likely because the contractual 

design of the financial instruments constitutes a good fit for the issues facing the VC-funded 

entrepreneurial sector. Therefore, the effective tax treatment of option contracts may in itself be a 

major determinant of the size of the VC-funded entrepreneurial sector. Interestingly, the 

favorable tax treatment for the entrepreneur and other employees with employee stock options 

was not initially planned and emerged over time as the VC-sector gradually developed its 

contractual model.  

A major advantage is that this policy narrowly targets the entrepreneurial sector rather than 

entailing broad tax cuts. Gilson and Schizer (2003) write that “[a]s a practical matter, only 

companies that can attract venture capital investment receive this tax subsidy.” U.S. tax policy 

does not explicitly connect the employee’s tax treatment to the use of convertible preferred 

equity and stock options. Rather, the favorable tax treatment is part of tax practice. Although this 

policy was not intentional in the United States, we argue that it has nevertheless developed into 

one of the most efficient ways to promote entrepreneurship. The reason is that the tax break 

targets startups receiving VC-funding, a small but strategic sector of the economy. The policy 

lowers the effective taxation of startups that are screened by venture capitalists willing to invest 

their own funds without requiring the government to determine which firms are entrepreneurial.  

Another major benefit is that innovative startups can be given a tax break without the need for 

broad capital gains tax cuts. It should be noted that innovative startups that can be defined as 
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Schumpeterian entrepreneurs are a tiny percentage of firms and even a small share of new firms. 

Most new firms are best described as “mom-and-pop” operations without the ambition to grow 

or innovate (e.g., Hurst and Pugsley 2011, Shane 2008, and Henrekson and Sanandaji 2014). It is 

difficult to ex ante separate innovative startups from non-entrepreneurial self-employment. 

However, VC-funded firms tend to represent a large segment of truly innovative firms which are 

screened by skilled professionals. A mere 0.1 to 0.2 percent of all firms in the U.S. receive early-

stage financing from specialized venture capitalists (Puri and Zarutskie 2012). Nevertheless, VC-

funded firms constitute the majority of firms that are sufficiently successful to go public (Kaplan 

and Lerner 2010). A tax break that targets human capital in this segment is an effective way to 

promote innovative entrepreneurship without the high fiscal cost of broad capital gains tax cuts.  

There is another more subtle reason why lower taxes on employee stock options is preferable to 

broad tax cuts as a way to promote entrepreneurship: It is not only about the absolute tax rate, 

taxes relative to other sectors also matter. Entrepreneurial startups are extremely important, but a 

small sector relative to the entire stock of financial and human capital. Entrepreneurial firms 

compete for investments and talent with other sectors of the economy, most importantly with 

large incumbent firms but also with academia, non-entrepreneurial small businesses, non-profit 

organizations and government.  

Capital may not be invested at all due to high taxes, but it can also be invested passively in the 

stock market rather than in private equity. Broad-based capital gains taxes do not shift capital 

from passive investments to private equity, unlike tax breaks on stock options and other 

instruments widely used by the VC sector.  
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Perhaps most importantly, the favorable tax treatment for the entrepreneur and other employees 

with employee stock options shifts talent to the innovative entrepreneurial sector. Recent 

research has shown that the effect of owner-level taxes on occupational choice is of first order 

importance (Henrekson and Sanandaji 2016). Potentially successful entrepreneurs are rare and 

tend to have well-paid jobs and career opportunities in incumbent firms. The risk of failure is 

invariably large, with most of the aggregate returns concentrated to a few successful cases. Hall 

and Woodward (2010) report that 75 percent of the VC-funded entrepreneurial ventures 

produced no profit for the founder and only ten percent led to sizable profits. To lure a sufficient 

number of talented people to incur this opportunity cost and assume the risks involved, economic 

incentives must be sufficiently strong. Again, broad-based tax cuts on all income earners will be 

less potent in making it more attractive to found or work for a startup, while resulting in far 

larger reductions in tax revenue. 

This may help explain why the U.S. and other countries with lower tax rates on employee stock 

options have larger VC sectors as a share of GDP. This policy helps the VC sector compete for 

limited resources within each country, most importantly top talent, in turn awarding the VC 

sector of the country a competitive advantage relative to other nations.  
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Appendix 
 

Table A1 Cross-country regressions of the new business registration rate and stock option tax rates. 

 (1) (2) (3) (4) (5) (6) 
Option tax −0.148* −0.132** −0.070* −0.068* −0.080** −0.077* 
 (0.080) (0.061) (0.035) (0.036) (0.037) (0.036) 
GDP per capita  0.14 0.004 −0.095 0.007 −0.084 
  (0.115) (0.062) (0.098) (0.046) (0.074) 
Share with tertiary   −0.172 −0.096 −0.112 −0.127** −0.140** 
education  (0.12) (0.079) (0.079) (0.049) (0.048) 
R&D share of GDP  −0.973 −0.430 −0.690 −0.400 −0.640 
  (1.212) (0.806) (0.835) (0.67) (0.649) 
Stock market 
capitalization   0.046*** 0.042*** 0.046*** 0.043*** 
as a share of GDP   (0.0064) (0.0065) (0.0047) (0.0045) 
Regulatory burden on     0.192 

 
0.176 

startups (higher less)    (0.130) 
 

(0.106) 
World Bank profit tax     0.140* 0.133* 
on small business     −0.079 −0.075 
Constant 10.74** 12.86** 7.41** 6.15** 6.15** −2.98 
 (4.12) (5.23) (3.28) (2.43) (2.43) (5.80) 
Observations 22 22 22 22 22 22 
R-squared 0.233 0.419 0.826 0.861 0.861 0.878 

Note: Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. See also notes to Table 4. 
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Table A2 Cross-country regressions of the log of the new business registration rate and the log of stock option tax rates. 

 (1) (2) (3) (4) (5) (6) 
Log option tax −0.752** −0.669** −0.544*** −0.538** −0.596** −0.594** 
 (0.317) (0.273) (0.185) (0.220) (0.210) (0.247) 
Log GDP per capita  0.790 0.625 0.567 0.808 0.789 
  (0.572) (0.569) (0.704) (0.557) (0.698) 
Log share with tertiary   −0.744 −0.740 −0.738 −0.969* −0.968* 
education  (0.492) (0.503) (0.518) (0.484) (0.500) 
Log R&D share of GDP  −0.307 −0.266 −0.278 −0.170 −0.174 
  (0.452) (0.404) (0.418) (0.400) (0.409) 
Log stock market capitalization   0.437*** 0.427** 0.505*** 0.501*** 
as a share of GDP   (0.134) (0.174) (0.121) (0.166) 
Log regulatory burden on     0.296 

 
0.095 

startups (higher less)    (2.413) 
 

(2.461) 
Log World Bank profit tax     0.312 0.311 
on small business     (0.221) (0.228) 
Constant 3.89*** 3.55** 1.78 0.31 0.88 0.54 
 (1.18) (1.52) (1.30) (0.22) (1.29) (1.36) 
Observations 22 22 22 0.22 22 22 
R-squared 0.269 0.436 0.537 0.538 0.589 0.589 

Note: Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. See also notes to Table 5. 
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Table A3 Cross-country regressions of TEA and stock option tax rates. 

 (1) (2) (3) (4) (5) (6) 
Option tax −0.033 −0.069 −0.078 −0.078 −0.071 −0.071 
 (0.032) (0.047) (0.050) (0.052) (0.053) (0.055) 
GDP per capita  −0.151 −0.131 −0.131 −0.127 −0.136 
  0.095 (0.098) (0.113) (0.091) (0.115) 
Share with tertiary   0.006 −0.005 −0.005 0.018 0.018 
education  (0.12) (0.124) (0.128) (0.102) (0.105) 
R&D share of GDP  −0.180 −0.259 −0.250 −0.282 −0.289 
  (1.029) (1.046) (1.086) (0.874) (0.930) 
Stock market capitalization   −0.0067 −0.0066 −0.0071 −0.0072 
as a share of GDP   (0.0081) (0.0087) (0.0075) (0.0080) 
Regulatory burden on     −0.0073 

 
−0.0073 

startups (higher less)    (0.139) 
 

(0.134) 
World Bank profit tax     −0.106 −0.107 
on small business     (0.109) (0.112) 
Constant 8.74*** 15.93** 16.73** 17.11 17.69** 17.42 
 (1.42) (5.63) (5.86) (10.24) (6.18) (10.23) 
Observations 22 22 22 22 22 22 
R-squared 0.036 0.233 0.259 0.259 0.319 0.319 

Note: Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. See also notes to Table 4. 
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Table A4 Cross-country regressions of log TEA and the log of stock option tax rates. 

 (1) (2) (3) (4) (5) (6) 
Log option tax −0.110 −0.263* −0.245* −0.237 −0.216 −0.206 
 (0.142) (0.147) (0.128) (0.140) (0.160) (0.174) 
Log GDP per capita  −0.498 −0.522 −0.585 −0.623* −0.709 
  (0.358) (0.363) (0.398) (0.355) (0.418) 
Log share with tertiary   −0.00302 −0.0024 0.0008 0.124 0.129 
education  (0.307) (0.303) (0.309) (0.293) (0.301) 
Log R&D share of GDP  0.195 0.201 0.188 0.148 0.130 
  (0.261) (0.273) (0.292) (0.248) (0.268) 
Log stock market capitalization   0.0632 0.0525 0.0259 0.0109 
as a share of GDP   (0.155) (0.158) (0.147) (0.153) 
Log regulatory burden on     0.320 

 
0.432 

startups (higher less)    (1.178) 
 

(1.213) 
Log World Bank profit tax     −0.172 −0.174 
on small business     (0.156) (0.16) 
Constant 2.32*** 4.48*** 4.22*** 3.07 4.72*** 3.17 
 (0.51) (0.90) (0.89) (4.60) (1.10) (4.78) 
Observations 22 22 22 22 22 22 
R-squared 0.026 0.267 0.276 0.278 0.348 0.352 

Note: Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. See also notes to Table 5.  
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Table A5 Cross-country regressions of high-expectation TEA and stock option tax rates. 

 (1) (2) (3) (4) (5) (6) 
Option tax −0.028** −0.036** −0.037** −0.036** −0.034* −0.033* 
 (0.0099) (0.013) (0.015) (0.015) (0.016) (0.017) 
GDP per capita  −0.027 −0.025 −0.038 −0.026 −0.041 
  (0.034) (0.037) (0.038) (0.029) (0.036) 
Share with tertiary   −0.0021 −0.0031 −0.0051 0.0059 0.0037 
education  (0.0453) (0.0475) (0.0498) (0.0371) (0.0385) 
R&D share of GDP  0.0260 0.019 −0.014 0.010 −0.030 
  (0.373) (0.378) (0.385) (0.300) (0.317) 
Stock market capitalization    −0.0006 −0.0010 −0.0007 −0.0012 
as a share of GDP   (0.0025) (0.0028) (0.0023) (0.0025) 
Regulatory burden on     0.0244 

 
0.0293 

startups (higher less)    (0.042) 
 

(0.0423) 
World Bank profit tax     −0.0408 −0.0419 
on small business     (0.0385) (0.0393) 
Constant 3.16*** 4.46** 4.53** 3.27 4.90** 3.37 
 (0.48) (1.59) (1.68) (3.11) (1.75) (3.09) 
Observations 22 22 22 22 22 22 
R-squared 0.219 0.279 0.280 0.289 0.357 0.369 

Note: Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. See also notes to Table 4. 
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Table A6 Cross-country regressions of the log of high-expectation TEA and the log of stock option tax rates. 

 (1) (2) (3) (4) (5) (6) 
Log option tax −0.433** −0.594** −0.524*** −0.487*** −0.485** −0.443** 
 (0.172) (0.207) (0.147) (0.156) (0.184) (0.202) 
Log GDP per capita  −0.415 −0.509 −0.832 −0.648 −1.007** 
  (0.559) (0.517) (0.488) (0.401) (0.443) 
Log share with tertiary   −0.070 −0.068 −0.060 0.106 0.126 
education  (0.471) (0.432) (0.425) (0.343) (0.340) 
Log R&D share of GDP  0.269 0.291 0.227 0.219 0.145 
  (0.321) (0.334) (0.338) (0.284) (0.293) 
Log stock market capitalization   0.247 0.191 0.196 0.133 
as a share of GDP   (0.15) (0.163) (0.139) (0.161) 
Log regulatory burden on     1.658 

 
1.816 

startups (higher less)    (1.115) 
 

(1.184) 
Log World Bank profit tax     −0.237 −0.246 
on small business     (0.167) (0.168) 
Constant 2.12*** 4.20*** 3.19*** −2.76 3.87*** −2.63 
 (0.61) (1.20) (1.03) (4.23) (1.24) (4.36) 
Observations 22 22 22 22 22 22 
R-squared 0.233 0.377 0.461 0.492 0.541 0.577 

Note: Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. See also notes to Table 5. 

  



36 
 

Table A7 Cross-country regressions of low-expectation TEA and stock option tax rates. 

 (1) (2) (3) (4) (5) (6) 
Option tax −0.003 −0.028 −0.036 −0.036 −0.032 −0.037 
 (0.024) (0.036) (0.037) (0.038) (0.039) (0.040) 
GDP per capita  −0.124* −0.106 −0.084 −0.107 −0.088 
  (0.065) (0.068) (0.083) (0.070) (0.088) 
Share with tertiary   0.021 0.011 0.015 0.024 0.026 
education  (0.075) (0.077) (0.079) (0.069) (0.070) 
R&D share of GDP  −0.308 −0.378 −0.319 −0.390 −0.340 
  (0.677) (0.693) (0.729) (0.628) (0.668) 
Stock market capitalization   −0.0059 −0.0051 −0.0061 −0.0054 
as a share of GDP   (0.0058) (0.0060) (0.0056) (0.0057) 
Regulatory burden on     −0.043 

 
−0.037 

startups (higher less)    (0.102) 
 

(0.100) 
World Bank profit tax     −0.056 −0.055 
on small business     (0.075) (0.077) 
Constant 5.43*** 10.99** 13.97* 12.20** 11.69** 14.12* 
 (1.08) (4.06) (7.20) (4.46) (4.21) (7.26) 
Observations 22 22 22 22 22 22 
R-squared 0.001 0.237 0.283 0.309 0.277 0.314 

Note: Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. See also notes to Table 4. 
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Table A8 Cross-country regressions of the log of low-expectation TEA and the log of stock option tax rates. 

 (1) (2) (3) (4) (5) (6) 
Log option tax 0.045 −0.108 −0.116 −0.125 −0.096 −0.105 
 (0.164) (0.153) (0.147) (0.160) (0.174) (0.187) 
Log GDP per capita  −0.691* −0.681* −0.599 −0.750* −0.681 
  (0.346) (0.367) (0.440) (0.419) (0.494) 
Log share with tertiary   0.150 0.151 0.147 0.236 0.232 
education  (0.277) (0.291) (0.299) (0.332) (0.342) 
Log R&D share of GDP  0.128 0.125 0.142 0.089 0.104 
  (0.284) (0.281) (0.307) (0.281) (0.306) 
Log stock market capitalization   −0.027 −0.012 −0.052 −0.040 
as a share of GDP   (0.168) (0.169) (0.170) (0.171) 
Log regulatory burden on     −0.423 

 
−0.349 

startups (higher less)    (1.380) 
 

(1.413) 
Log World Bank profit tax     −0.117 −0.115 
on small business     (0.173) (0.177) 
Constant 1.43** 3.81*** 3.19*** 5.44 4.25*** 5.50 
 (0.60) (0.94) (1.03) (5.35) (1.24) (5.54) 
Observations 22 22 22 22 22 22 
R-squared 0.004 0.246 0.461 0.25 0.276 0.278 

Note: Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. See also notes to Table 5. 
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Table A9 Cross-country regressions of the number of billionaire entrepreneurs per million inhabitants and stock option tax rates. 

 (1) (2) (3) (4) (5) (6) 
Option tax −0.246** −0.193* −0.112 −0.116 −0.126 −0.131 
 (0.0968) (0.105) (0.085) (0.081) (0.084) (0.078) 
GDP per capita  0.232 0.051 0.227 0.056 0.245 
  (0.189) (0.147) (0.167) (0.125) (0.152) 
Share with tertiary   −0.059 0.041 0.069 −0.004 0.024 
education  (0.152) (0.088) (0.093) (0.068) (0.067) 
R&D share of GDP  −0.329 0.388 0.851 0.432 0.931 
  (2.113) (1.867) (1.892) (1.750) (1.727) 
Stock market capitalization   0.061*** 0.067*** 0.061*** 0.068*** 
as a share of GDP   (0.0095) (0.0124) (0.0081) (0.0109) 
Regulatory burden on     −0.341 

 
−0.366 

startups (higher less)    (0.326) 
 

(0.305) 
World Bank profit tax     0.203* 0.217* 
on small business     (0.098) (0.105) 
Constant 16.87*** 9.01 1.82 19.62 −0.00 18.99 
 (4.98) (7.35) (4.60) (19.42) (4.33) (17.59) 
Observations 22 22 22 22 22 22 
R-squared 0.311 0.379 0.724 0.757 0.76 0.798 

Note: Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. See also notes to Table 4. 
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Table A10 Cross-country regressions of the log of the number of billionaire entrepreneurs per million inhabitants 
  and the log of stock option tax rates. 

 (1) (2) (3) (4) (5) (6) 
Log option tax −1.254** −0.814* −0.653* −0.782* −0.714* −0.854* 
 (0.469) (0.424) (0.36) (0.443) (0.381) (0.465) 
Log GDP per capita  1.136 0.922 2.046 1.139 2.331 
  (0.805) (0.784) (1.171) (0.836) (1.371) 
Log share with tertiary   0.008 0.014 −0.028 −0.257 −0.323 
education  (0.487) (0.476) (0.436) (0.635) (0.688) 
Log R&D share of GDP  −0.939 −0.887 −0.662 −0.773 −0.529 
  (0.849) (0.864) (0.767) (0.885) (0.793) 
Log stock market capitalization   0.567* 0.761* 0.647* 0.856* 
as a share of GDP   (0.275) (0.372) (0.338) (0.432) 
Log regulatory burden on     −5.765  −6.022 
startups (higher less)    (6.204)  (6.185) 
Log World Bank profit tax     0.369 0.399 
on small business     (0.321) (0.365) 
Constant 5.75*** 0.80 −1.43 19.29 −2.48 19.06 
 (1.54) (2.77) (2.46) (23.61) (2.45) (23.07) 
Observations 22 22 22 22 22 22 
R-squared 0.20 0.309 0.354 0.392 0.374 0.415 

Note: Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. See also notes to Table 5. 
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