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1. Introduction

Entrepreneurship, especially in high-tech sectors, is a key engine of economic growth and innovation worldwide (Audretsch and
Feldman, 1996; Wennekers and Thurik, 1999). A central pillar of this global entrepreneurial ecosystem is access to deep public equity
markets, which provide founders and venture investors with a critical exit option through initial public offerings (IPOs). In an
increasingly integrated global capital market, U.S. stock markets play a dominant role in supplying these exit opportunities for firms
around the world. As a result, changes in U.S. listing and compliance requirements can alter the expected returns to early-stage in-
vestments well beyond U.S. borders. Yet credible causal evidence remains limited on whether and through which channel shocks
originating in U.S. securities regulation transmit internationally through cross border integration to affect entrepreneurial entry.

This paper addresses this gap by exploiting a quasi-natural experiment: the passage of the Sarbanes-Oxley Act (SOX) in the United
States in July 2002. SOX significantly increased the compliance costs associated with being a public company in the U.S. (Alexander
etal., 2013; Bushee and Leuz, 2005; Engel et al., 2007).! More broadly, regulatory changes affecting the cost of being public have been
shown to alter the public-versus-private tradeoff and reshape the entrepreneurial finance landscape domestically (Ewens and
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Farre-Mensa, 2020, 2022). Given the global dominance of U.S. capital markets, foreign high-tech startups, particularly those in
countries financially integrated with the U.S., often view a U.S. listing as a primary exit route (Blass and Yafeh, 2001; Pagano et al.,
2002).% Consequently, SOX represented an exogenous shock to the expected cost of exit for entrepreneurs in countries closely tied to
the U.S. financial system.

Using a comprehensive panel of 165 countries from 2000 to 2004, we employ a difference-in-differences (DiD) framework. We
proxy for a country’s exposure to the SOX shock using the “financial distance” measure constructed by Berry et al. (2010). We classify
countries with low financial distance to the U.S. as the treatment group, assuming they are more reliant on U.S. capital markets for
exits.

Our results are threefold. First, we document a statistically significant decline in the formation of high-tech startups in treated
countries post-SOX. Second, we validate the parallel trends assumption; there was no significant difference in startup dynamics be-
tween the two groups before the shock. Third, we explore the mechanism. We posit that venture capital (VC) firms, anticipating higher
exit costs, reduce their capital deployment. Consistent with this hypothesis, we find that VC investment amounts, deal volume, and the
number of active investors dropped significantly in treated countries post-SOX.

The domestic chain linking IPO exit conditions to venture capital investment and entrepreneurial entry is well documented. We
contribute to the literature by showing that this mechanism operates internationally: a U.S. regulatory shock transmits through cross-
border capital market integration to affect entrepreneurial entry in other countries. Akcigit et al. (2024) document that cross-border
venture capital can simultaneously relax financing constraints and transmit knowledge internationally. Akbari et al. (2022) show that
leverage-based funding frictions can explain time variation and reversals in financial integration. Brauning and Ivashina (2020)
illustrate how monetary policy changes the cross-currency allocation of lending by global banks when equity capital is scarce. Bottazzi
et al. (2016) show that trust and cultural proximity are first-order determinants of cross-border VC deal formation and contracting,
underscoring that informational/relational frictions remain central even in integrated capital markets. Weik et al. (2024) demonstrate
that VC-backed startups relocate internationally in response to financing conditions, providing firm-level evidence that entrepre-
neurial decisions are sensitive to cross-border capital market linkages. Complementing this strand of literature, our paper documents a
cross-border externality of securities regulation: by raising IPO listing costs, a U.S. regulatory change reduces high-tech startup for-
mation in economies more reliant on U.S. capital markets, operating through the same VC exit channel identified in the domestic
literature.

2. Data and empirical strategy
2.1. Dependent variable

Following Farre-Mensa et al. (2020) and Gao et al. (2025), we proxy country-level high-tech entrepreneurial activity using the
annual volume of resident first-time patent applicants in the USPTO PatentsView database.” Relying on USPTO filings to measure
international innovation (e.g., Acharya et al., 2013; Griffith et al., 2006;) is justified by two factors: (1) it ensures cross-country
comparability in patent examination standards (Jaffe and Trajtenberg, 2002; Lerner, 2009), and (2) commercially significant
foreign inventions consistently seek USPTO protection given the dominance of the U.S. technology market.

To identify high-tech startups, we restrict the sample to first-time applicants filing fewer than 5 patents in their entry year. We
exclude U.S. filers to avoid home bias, as domestic firms have a disproportionately higher incentive to file with the USPTO. Following
Bhattacharya et al. (2017), we aggregate first-time applicants within 3-digit technology subsections to construct the country-industry
level variable Startups, treating missing observations as zeros.

2.2. Independent variables and sample construction

Our identification relies on the interaction of a post-SOX dummy (Post) with a treatment variable capturing structural reliance on U.
S. capital markets (ReliantOnUS). Post equals 1 for 2003-2004 and 0 for 2000-2001. We exclude 2002 to mitigate confounding effects
from the transitional phase following SOX and adopt a short two-year event window to sharpen identification (e.g., Lobo and Zhou,
2006). This choice reflects a familiar tradeoff in regulatory event studies: narrower windows reduce exposure to unrelated shocks, but
they also limit statistical power and may raise questions about persistence. To address this concern, Table IA1 examines broader
windows spanning 2001-2003, 1999-2005, and 1997-2007. The estimates remain stable and significant across these specifications,

2 The literature broadly suggests that foreign high-tech firms bypass their domestic markets and list in the U.S. (specifically NASDAQ) for three
main reasons: valuation premiums (U.S. investors pay more for tech) (Doidge et al., 2009), sector expertise (U.S. analysts understand tech better)
(Pagano et al., 2002), and marketing/visibility (listing in the U.S. boosts global sales) (Chemmanur and Yan, 2009).

3 We note that this measure captures a specific dimension of entrepreneurship: internationally oriented, innovation-intensive startup formation.
First-time USPTO filers from outside the U.S. are, by construction, firms that produce patentable inventions and see sufficient commercial value in
the U.S. market to seek protection there. This tilts our measure toward higher-quality, technology-driven ventures with international ambitions,
precisely the type of startups most likely to be venture-capital backed and to target a U.S. IPO as an exit route. Our measure will not capture
entrepreneurial activity that is purely domestic in orientation, that operates in non-patentable sectors, or that involves early-stage ventures not yet
at the point of filing for patent protection. We view this scope as a reasonable fit for our research question, and we complement it with VC-backed
startup counts in Table IA4 to show that the results extend beyond the patent-filing margin.
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suggesting that our findings are not sensitive to the choice of sample window.

We construct ReliantOnUS to capture exposure to the U.S. market. Following the “gravity model” of international economics
(Karolyi, 2016; Portes and Rey, 2005;), we posit that capital market integration is inversely related to institutional friction or “dis-
tance”. Structurally similar countries face lower transaction costs, making the U.S. a more natural and accessible exit route for their
startups (Sarkissian and Schill, 2004).

We proxy for this integration using the Financial Distance” measure developed by Berry et al. (2010) as of 2001. This index utilizes
the Mahalanobis method to calculate multidimensional structural divergence between countries based on financial depth, private
credit availability, and market capitalization. Since lower distance implies higher integration, we define ReliantOnUS as a binary
variable equal to 1 if a country’s financial distance to the U.S. is below the sample median (indicating high structural similarity and
reliance), and 0 otherwise. Variables are defined in detail in Table A1.

Our final sample consists of 25,088 country-industry-year observations (165 countries, 128 industries) from 2000 to 2004. Table 1
presents summary statistics. An average country-industry has 0.965 startups in a given year.

Table 2 validates our construct: economies with sophisticated financial systems, similar to those of the U.S. (e.g., Japan, UK,
Switzerland), exhibit low distance scores (treatment group), while markets with less developed sectors or distinct governance models
(e.g., Norway, Oman) exhibit high distance (control group).

2.3. Baseline model

We estimate the following DiD specification:

Startups;;; = p,ReliantOnUS; x Post; + f,X; 1 + ij + 5 + €ijs,

where i indexes the country, j indexes the industry (i.e., technology subsection), and t indexes the year. X; ;1 denotes a vector of time-
varying country controls, including GDP, Population, Openness, and Inflation measured at year t-1, all of which may affect local
entrepreneurial activity. We include Country xIndustry fixed effects (a;;) to control for time-invariant heterogeneity in local industrial
advantages, and Industry x Year fixed effects (§;,) to absorb global industry shocks (e.g., the aftermath of the dot-com bust). The
standard errors are clustered at the country level.

3. Results
3.1. SOX and local high-tech entrepreneurship

Table 3 reports the baseline results. Column (1) presents the standard DiD estimator. The f; coefficient on ReliantOnUS x Post is
—0.074 and significant at the 1% level. This indicates that following the increase in U.S. listing costs after SOX, countries more
financially integrated with the U.S. experienced an approximate 14.5%" relative decline in high-tech startup formation compared to
financially distant countries. This supports the hypothesis that higher U.S. exit cost has negative spillover effects on global entre-
preneurial entry.

To test parallel trends, we decompose the treatment effect by year relative to the event (Table 3, column 2). The coefficient for
ReliantOnUS x Year~! is small (0.007) and statistically indistinguishable from zero, suggesting no pre-existing differential trends
between the treatment and control groups. Conversely, the coefficients for Year™' (—0.063) and Year*? (—0.077) are negative and
significant. This confirms that the divergence in entrepreneurship occurred only after the passage of SOX, mitigating concerns about
reverse causality or pre-treatment trends.

3.2. Mechanism: the venture capital channel

We hypothesize that the reduction in startups is driven by a contraction in VC funding. If the prospect of an IPO exit becomes more
expensive (or is effectively closed to smaller firms due to compliance costs), VCs should reduce their exposure. Table 4 tests this
channel. We replace the dependent variable with three metrics of VC activity: (1) Total Investment Amount, (2) Number of In-
vestments, and (3) Number of Investors.

The coefficients on the interaction terms are negative and significant across all three columns. Specifically, the amount of VC

4 Countries with financial systems structurally similar to that of the U.S. in terms of financial depth, private credit availability, and market
capitalization tend to produce startups whose governance, disclosure practices, and capital structures are already broadly compatible with U.S.
listing requirements. This lowers the incremental cost of pursuing a U.S. IPO relative to startups from more distant financial systems. In addition,
these countries tend to have deeper venture capital markets with stronger ties to U.S.-based investors, who naturally orient portfolio companies
toward U.S. exchanges as the preferred exit venue. Financial distance thus captures not just abstract structural similarity but the practical condi-
tions, including regulatory compatibility, investor networks, and familiarity with U.S. market norms, that make the U.S. a viable and attractive exit
route.

5 Fora country-industry-year unit, the passage of SOX is associated with a 0.140 (= (1 + 0.965) x(exp(—0.074)-1)) decrease in its number of new
startups. As the average number of new startups is 0.965 for each country-industry-year (see Table 1), the ReliantOnUS; x Post; dummy in turn
corresponds to an average decrease of 14.5% (=0.140/0.965) in the number of new startups.
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Table 1
Descriptive statistics.
Mean STD 25th Pct Median 75th Pct

# Startups 0.965 4.539 0.000 0.000 0.000
Post 0.500 0.500 0.000 0.500 1.000
Finance Distance 9.240 8.842 3.514 8.637 11.858
GDP (in billions) 495.581 801.345 46.002 183.104 397.219
Population (in millions) 28.119 31.937 5.171 15.513 40.477
Openness 0.849 0.639 0.498 0.664 0.897
Inflation 0.047 0.064 0.014 0.033 0.058

Our sample consists of 25,088 country-industry (3-digit technology subsection)-year level observations from 2000 to 2004. This table presents
summary statistics. All dollar values are converted to constant 2015 USD. Variable definitions are provided in the Appendix Table Al.

Table 2
Finance distance by selected countries (top and bottom 10 countries).

Country/Area Finance Distance

Ten countries with the lowest Finance Distance values

Japan 0.045
Switzerland 1.025
South Africa 1.241
Malaysia 1.406
Denmark 1.513
Portugal 1.537
Germany 1.682
Netherlands 1.821
United Kingdom 2.365
South Korea 2.379
Ten countries with the highest Finance Distance values

Jamaica 12.978
Cote d'Ivoire 13.010
Hong Kong 13.125
Tanzania 13.818
Barbados 13.866
Bulgaria 17.212
Israel 17.812
Luxembourg 19.012
Oman 20.125
Norway 59.396

This table displays the countries with the lowest and highest Berry et al. (2010) finance dis-
tance, respectively.

investment drops (column 1), as does the number of companies receiving funding (column 2) and the number of active investors
(column 3). This provides robust evidence that the “funding faucet” tightened in U.S.-reliant markets post-SOX, leading to a greater
decline in new firm formation in treated countries.

4. Robustness checks

We perform several robustness checks in the Internet Appendix to ensure our results are not driven by sample selection or variable
definition.

In Table IA1, we vary the event window to ensure the results are not specific to the 2000-2004 period. We test windows of
2001-2003, 1999-2005, and 1997-2007. The coefficients on interaction terms remain negative and statistically significant across all
specifications (ranging from —0.070 to —0.077), confirming that the negative impact of SOX on global entrepreneurship is robust to
time-window selection.

In Table IA2, we replace the financial distance measure with a more direct proxy for U.S. market reliance: HighUSIPO. This variable
equals 1 if the ratio of a country’s firms conducting IPOs in the U.S. relative to total IPOs is above the sample median ex ante. This
captures countries that historically use the U.S. as a listing venue. The results are consistent with the baseline; the coefficients on
interaction terms are consistently negative and significant across four different time windows. This confirms that our results reflect
reliance on the U.S. public equity market rather than unrelated macroeconomic correlations.

In Table IA3, we exploit alternative definitions of the high-tech entrepreneurial activity. The coefficients on our key variable of
interest are negative and statistically significant across all specifications, indicating that our definition of high-tech startups is robust to
alternative specifications.

Finally, in Table IA4, we test the robustness of our results using the count of startups receiving venture capital funding as an
alternative measure of entrepreneurial activity. The estimates remain negative and statistically significant across different time
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Table 3
SOX and High-tech Entrepreneurial Activities.
@™ (2)
ReliantOnUS x Post —0.074%**
(0.023)
ReliantOnUS x Year ' 0.007
(0.011)
ReliantOnUSx Year ™! —0.063**
(0.025)
ReliantOnUS x Year > —0.077%++
(0.028)
GDP 0.411** 0.407**
(0.166) (0.166)
Population 0.430% 0.422*
(0.227) (0.226)
Openness 0.026 0.021
(0.053) (0.055)
Inflation 0.060 0.062
(0.092) (0.093)
Constant —2.944%** —2.898%**
(1.062) (1.069)
Observations 25,088 25,088
Adjusted R-squared 0.825 0.825
Country x Industry FE Yes Yes
Industry x Year FE Yes Yes

This table reports DiD tests that examine the effect of SOX on local entrepreneurial activity
globally. The dependent variable is Startups, which is the number of firms that are first-time ap-
plicants and apply for fewer than 5 patents in year t. The key independent variable of interest is the
interaction term ReliantOnUS x Post. Post takes the value of 1 for the period after SOX, and 0 for the
period before SOX. The indicator variable ReliantOnUS equals 1 for countries that have a below-
median Berry et al. (2010) finance distance to the U.S. in the year 2001, and 0 otherwise. Country
Controls include GDP, which is the natural logarithm of GDP converted to constant 2015 U.S.
dollars; Population, which is the natural logarithm of total population based on the de facto
definition of population; Openness, which is the sum of the ratio of imports and exports as a
percentage of GDP; and Inflation, which is the rate of price change in the economy as a whole.
Variable definitions are provided in the Appendix, Table Al. Country x Industry FE denotes
country-industry joint fixed effects, and Industry x Year FE denotes industry-year joint fixed ef-
fects. We report robust standard errors clustered at the country level in parentheses. The super-
scripts ***, ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

windows, confirming that the decline in entrepreneurial entry is robust to defining startups based on financing success rather than
patent filings.

5. Conclusion

This paper provides causal evidence that U.S. stock market regulation can transmit internationally through cross-border capital
market integration to shape global entrepreneurial activity. Using the SOX as an exogenous increase in the cost of listing on U.S.
exchanges, we show that countries that are more financially integrated with U.S. capital markets experience a significant decline in
new high-tech firm creation relative to less integrated countries. The results point to an exit-based transmission mechanism: by raising
expected IPO listing and compliance costs in the U.S., SOX reduces the attractiveness of U.S.-oriented liquidity events, leading venture
capital investors to scale back funding and, in turn, depressing entrepreneurial entry in more exposed economies.

These findings carry a practical policy implication. Securities regulation in a dominant financial center is typically designed with
domestic market quality in mind. Our results suggest that such regulation can also generate cross-border externalities when entre-
preneurs and investors in other countries depend on U.S. public markets for exit opportunities. This concern resonates with the
emerging policy debate on regulating cross-border investment flows in startups (Paine et al., 2025). The relevant welfare tradeoff for
regulators may therefore be broader than commonly appreciated, extending to effects on risk capital formation and new-firm entry in
financially connected economies. Future research could examine whether these spillovers vary with the depth of domestic capital
markets or the stringency of bilateral investment treaties, and whether coordinated international regulatory design could mitigate
them.
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Table 4
SOX and VC Investment.
m (2) ®3)
Investment Amount Number of Investments Number of Investors
ReliantOnUS xPost —0.202%* —0.014** —0.013*
(0.090) (0.006) (0.007)
GDP 0.029 0.015 —0.005
(0.630) (0.041) (0.049)
Population 0.261 0.021 0.014
(0.635) (0.040) (0.043)
Openness —0.558* —0.033* —0.041**
(0.325) (0.018) (0.019)
Inflation -0.112 —0.000 —0.010
(0.324) (0.021) (0.024)
Constant 0.642 —0.040 0.100
(4.185) (0.267) (0.307)
Observations 41,280 41,280 41,280
Adjusted R-squared 0.527 0.672 0.652
Country x Industry FE Yes Yes Yes
Industry x Year FE Yes Yes Yes

This table reports tests of the venture capital channel through which SOX affects entrepreneurial activities. The dependent variables are the log values
of Investment Amount, Number of Investments, and Number of Investors, respectively. The key independent variable of interest is the interaction
term ReliantOnUS x Post. Post takes the value of 1 for the period after SOX, and 0 for the period before SOX. The indicator variable ReliantOnUS equals 1
for countries that have a below-median Berry et al. (2010) finance distance to the U.S. in the year 2001, and 0 otherwise. Country Controls include
GDP, which is the natural logarithm of GDP converted to constant 2015 U.S. dollars; Population, which is the natural logarithm of total population
based on the de facto definition of population; Openness, which is the sum of the ratio of imports and exports as a percentage of GDP; and Inflation,
which is the rate of price change in the economy as a whole. Variable definitions are provided in the Appendix, Table Al. Country x Industry FE
denotes country-industry joint fixed effects, and Industry x Year FE denotes industry-year joint fixed effects. We report robust standard errors

clustered at the country level in parentheses. The superscripts ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
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Appendix
Table Al
Table Al
Variable definitions.
Units Description Source
Startups Count The natural logarithm of 1 plus the number of firms that are first-time applicants =~ USPTO
and apply for fewer than 5 patents in a given country, industry, and year.
Startups; Count The natural logarithm of 1 plus the number of organizations that are first-time USPTO
applicants in a given country, industry, and year.
Startupsy Count The natural logarithm of 1 plus the number of firms that are first-time applicants =~ USPTO
and applied for fewer than 3 patents in a given country, industry, and year.
Startupss Count The natural logarithm of 1 plus the number of firms that are first-time applicants ~ USPTO
and applied for fewer than 10 patents in a given country, industry, and year.
Startupspp Count The natural logarithm of 1 plus the number of VC invested firms in a given country, ~ PitchBook
industry, and year.
ReliantOnUS Dummy A binary indicator variable that equals 1 for countries that have a below-median ~ Berry et al. (2010)
finance distance (defined in Berry et al. (2010)) to the U.S. in the year 2001, and
0 otherwise.
HighUSIPO Dummy A binary indicator variable that equals 1 if the fraction of U.S. IPOs is above the SDC Platinum
sample median in 2001, and 0 otherwise.
Post Dummy A binary indicator variable that equals 1 for years after SOX (years 2003 and -
2004), and 0 (years 2000 and 2001) otherwise.
Posto103 Dummy A binary indicator variable that equals 1 for years after SOX (year 2003), and -
0 (year 2001) otherwise.
Postggos Dummy A binary indicator variable that equals 1 for years after SOX (years 2003 - 2005), -

and 0 (years 1999 - 2001) otherwise.
(continued on next page)
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Table A1 (continued)

Units Description Source
Postgyg7 Dummy A binary indicator variable that equals 1 for years after SOX (years 2003 - 2007), -
and 0 (years 1997 - 2001) otherwise.
GDP Constant The natural logarithm of the country-year-level sum of gross value added by all World Bank World Developm-ent
2015 US$ resident producers in the economy, plus any product taxes, and minus any Index (WDI)

subsidies not included in the value of the products. Figures are converted to
constant 2015 U.S. dollars.

Population Count The natural logarithm of total population based on the de facto definition of WDI
population, which counts all residents regardless of legal status or citizenship.

Openness Percent The sum of the ratio of imports and exports as a percentage of GDP. Imports/ WDI
exports are filled with 0 if missing.

Inflation Percent Inflation, measured by the annual growth rate of the GDP implicit deflator, shows  WDI

the rate of price change in the economy as a whole. The GDP implicit deflator is the
ratio of GDP in current local currency to GDP in constant local currency.

Total Investment Constant The natural logarithm value of 1 plus the sum of equity investment made by all VC  Refinitiv Eikon Private Equity and
Amount 2015 US$ funds in country i and year t. Figures are converted to constant 2015 U.S. dollars. ~ Venture Capital (REPEVC)
Number of Count The natural logarithm value of 1 plus the sum of the number of companies invested =~ REPEVC
Investments by all VC funds in country i and year t.
Number of Count The natural logarithm value of 1 plus the sum of the number of VC funds makingan =~ REPEVC
Investors investment in country i and year t.

Data availability
The authors do not have permission to share data.
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