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Abstract:

Venture capital is frequently presented as a central mechanism through which innovative firms obtain
the funding required to test, commercialize and scale new technologies. Yet the relationship between
venture capital and national innovation performance is not straightforward. Venture capital may finance
innovation, but it may also be attracted by countries that already possess strong innovation systems,
credible deal flow, experienced founders and viable exit routes. This paper examines the association
between venture capital intensity and innovation performance using the OECD Venture Capital
Investments database and the European Innovation Scoreboard 2025. The empirical analysis is based
on a single cross-sectional OLS model covering 33 countries for which both venture capital and
innovation data were available. The dependent variable is the 2025 Summary Innovation Index, while
the explanatory variable is the natural logarithm of average annual venture capital investment over the
2020-2024 period plus one. The results indicate a positive association between venture capital intensity
and innovation performance. These results shows that venture capital intensity is a marker of innovation-
system maturity, although it should not be treated as a stand-alone causal driver. The paper concludes
that venture capital matters most when embedded in entrepreneurial and innovation ecosystems that

include research capacity, accelerators, business angel networks, growth capital and exit channels.
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Introduction

Innovation has become one of the main sources of long-term competitiveness in modern economies.
Digital transformation, artificial intelligence, deep technology and the green transition have made
countries increasingly dependent on their capacity to generate, finance and scale innovative firms. This
capacity does not come from one institution alone. It emerges from the interaction between research
organizations, universities, entrepreneurs, investors, large companies, public agencies and global
markets. Venture capital occupies a distinctive position within this system because it is designed for

young, uncertain and potentially high-growth companies (Gompers & Lerner, 2001).

Traditional credit markets are not well suited to many early-stage technology firms. Such firms often lack
collateral, stable revenues and predictable cash flows. They also invest heavily in intangible assets,
software, intellectual property, product development or market validation, which are difficult to evaluate
through conventional bank lending standards. Venture capital responds to this financing gap by
accepting high uncertainty in exchange for the possibility of exceptional returns. It also adds screening,
monitoring, governance, strategic discipline and access to networks, which are relevant for startups and

scaleups whose growth depends on speed and experimentation.

The relationship between venture capital and innovation remains analytically complex. A country with
strong universities and research institutes may still struggle to transform knowledge into scalable firms
if risk capital is missing. Conversely, venture capital may flow toward economies that already have strong
innovation performance, experienced founders and credible exit markets. Venture capital can therefore
be both an input into innovation and an outcome of a mature innovation system. For this reason, the
paper does not claim a simple causal relationship. It asks whether countries with higher recent venture

capital intensity also tend to display stronger innovation performance.

The research question is therefore deliberately focused: is there a statistically significant association
between recent venture capital investment and national innovation performance? Venture capital data
are taken from the OECD Venture Capital Investments database, which reports investment values by
country, year and stage. Innovation performance is measured through the Summary Innovation Index
from the European Innovation Scoreboard 2025, which provides a comparative assessment of national
research and innovation systems (European Commission, Directorate-General for Research and

Innovation, 2025).

The paper estimates a single cross-sectional OLS model with one explanatory variable: the natural
logarithm of average annual venture capital investment over 2020-2024 plus one. This choice avoids
overfitting, reduces the impact of annual volatility and keeps the analysis transparent. It also provides a
replicable empirical test that can contribute to the broader discussion on startup ecosystems,

entrepreneurial finance and innovation capacity.
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The contribution of the paper is threefold. First, it connects the venture capital debate to a measurable
innovation outcome using official data. Second, it shows that even a simple one-variable model can
reveal a meaningful association between venture capital intensity and innovation-system strength. Third,
it frames venture capital not as an isolated policy solution, but as part of a wider ecosystem that also
includes entrepreneurial education, accelerators, angel investors, public co-investment, later-stage

capital and exit infrastructure.
Literature Review

The literature on venture capital, entrepreneurship and innovation provides a strong basis for expecting
a positive association between venture capital intensity and innovation performance. Venture capital
has been studied as a specialized form of entrepreneurial finance that addresses information
asymmetry, uncertainty and the financing constraints faced by young technology firms (Gompers &
Lerner, 2001).

Venture capital differs from other forms of finance because it combines funding with active involvement.
Investors do not simply provide money. They evaluate business models, stage financing over time,
monitor management teams, support professional governance and facilitate access to customers,
partners and later-stage investors. These mechanisms are especially important in contexts where young

companies must scale before they become profitable.

Empirical research has linked venture capital to innovation outputs. Kortum and Lerner (2000) found
that venture capital was associated with patenting activity in the United States, suggesting that venture-
backed firms can contribute disproportionately to technological innovation. Their study remains
important because it connects venture financing to measurable innovation outcomes rather than treating

venture capital only as a financial asset class.

Regional and ecosystem-level studies reinforce this interpretation. Samila and Sorenson (2011) found
that venture capital can stimulate entrepreneurship, employment and income, particularly in regions with
strong innovation potential. Audretsch and Lehmann (2005) also show that knowledge spillovers and
regional conditions matter for entrepreneurial activity. These studies suggest that capital has stronger

effects when it interacts with talent, knowledge institutions and markets.

The entrepreneurial ecosystem literature makes the same point through a broader conceptual lens.
Ecosystems are composed of multiple interdependent elements: finance, culture, markets, human
capital, policy and support organizations (Isenberg, 2010). Venture capital is one of these elements, but
it is not sufficient by itself. A larger volume of capital cannot compensate for weak founder quality, limited

research capacity, poor governance, weak exit markets or a small pipeline of investable firms.

WOHLLEBE & ROSS

Discover publication opportunities:
www.wr-publishing.org



https://doi.org/10.51137/wrp.ijarbm.850
http://www.wr-publishing.org/

International Journal of Applied Research in Business and Management (ISSN: 2700-8983)
Volume: 07 Issue: 09 Year: 2026
https://doi.org/10.51137/wrp.ijarbm.850

Innovation systems theory also emphasizes institutional interaction. National innovation performance
depends on firms, universities, public agencies, financial institutions, regulation, demand conditions and
knowledge flows. The European Innovation Scoreboard captures this systemic perspective through a
composite indicator structure that includes framework conditions, investments, innovation activities and
impacts. The JRC statistical audit of the 2025 edition confirms that the Summary Innovation Index is a
robust tool for comparing national innovation systems, while also noting the usual limitations of

composite indicators (Ravanos et al., 2025).

From a policy perspective, the role of venture capital has become increasingly relevant as governments
try to transform scientific research and entrepreneurial activity into scalable companies. OECD work on
startup-driven innovation emphasizes that startups need a diverse funding environment, including
venture capital, grants, accelerators, incubators, late-stage funding and viable exit options (OECD,
2026b). This supports the view that venture capital should be analyzed as part of a financing continuum

rather than as a single policy instrument.

The literature therefore leads to a balanced expectation. Countries with deeper venture capital markets
should tend to exhibit stronger innovation performance because venture capital supports the growth of
innovative firms and signals the existence of a more mature entrepreneurial ecosystem. However, the
direction of causality is not obvious. More innovative countries may also attract more venture capital.

The empirical model in this paper is therefore designed to test association, not causation.

Based on the literature, the working hypothesis is: countries with higher average venture capital

investment in 2020-2024 tend to record higher Summary Innovation Index scores in 2025.
Data and Methodology

The empirical analysis combines two official data sources. The first is the OECD Venture Capital
Investments database. This dataset reports venture capital investment by country, year and stage. The
OECD classification distinguishes between seed, start-up and other early-stage investment, later-stage
venture and total venture capital. The present paper uses the total venture capital category, converted
into million USD.

The second data source is the European Innovation Scoreboard 2025. The Scoreboard provides a
comparative assessment of research and innovation performance across EU Member States, other
European countries and selected global competitors. The dependent variable used in the model is the

Summary Innovation Index in 2025.

The final sample includes 33 countries for which both venture capital and innovation data are available.

The explanatory variable is average annual venture capital investment over the 2020-2024 period,
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expressed in million USD. The use of a five-year average reduces the risk that the model is driven by a

single exceptional year or by temporary fluctuations in venture funding.

Because venture capital investment is highly uneven across countries, the average venture capital
variable is transformed using the natural logarithm. The transformed variable is expressed as In(VC; +
1), where VC; represents the average annual venture capital investment of country i over the 2020-2024
period, measured in million USD. The value 1 is added before applying the logarithm to preserve
observations with very low venture capital values. This transformation reduces the influence of the
largest venture capital markets and makes the relationship more suitable for cross-country regression

analysis.

The working dataset contains Excel-style variable names. To avoid confusion, Table 1 links those names

to the academic notation used in the paper.

Variabl
Perio | Transformatio
e in the | Dataset name Definition Source
n
paper
Summary
Innovation
Index, European
measuring Innovation
Sll; Sll_2025 2025 None
national Scoreboard
innovation 2025
performanc
e
Average
annual total
OECD
venture
) Venture Five-year
avg_vc_total_2020_2024_mus | capital . 2020- ) .
VCi Capital arithmetic
d investment, 2024
Investment average
expressed
] o s database
in million
usD
Log- Natural
In(VGi + Author’s 2020- )
In_avg_vc_total_plus1 transformed ] logarithm of
1) calculation | 2024
average average VC
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venture based on investment plus
capital OECD data one

investment

used as the

sole

explanatory
variable in
the
regression

Table 1: Data sources and variable definitions (Source: Author’s compilation based on OECD Venture
Capital Investments and European Innovation Scoreboard 2025)

The empirical model is a simple cross-sectional OLS specification:
Slli=B + B1 IN(VCi + 1) + ¢

In this model, Slli represents the Summary Innovation Index of country i in 2025, VC; represents the
average annual venture capital investment of country i over the 2020-2024 period, 3, is the intercept,
B, captures the association between venture capital intensity and innovation performance, and ¢; is the

error term.

The model is intentionally simple. It does not include panel estimation, country fixed effects, year fixed
effects or additional control variables. It also does not use the raw average venture capital variable as a
second regressor, because including both the raw and logged versions of the same variable would
create redundancy and make the coefficient more difficult to interpret. The final specification therefore

uses only the logarithmic transformation of average venture capital investment.

The model should therefore be read as exploratory. It estimates association, not causality. Several
factors that may help explain cross-country differences in innovation performance are not included in
this specification, including GDP per capita, R&D intensity, patenting activity, tertiary education, market
size and institutional quality. Some of these variables are also closely related to the components of the
Summary Innovation Index, which reinforces the need for caution in interpretation. These limitations are

addressed explicitly in Section 8.
Descriptive Evidence

The descriptive analysis explains why the empirical model uses a five-year average and a logarithmic
transformation. Venture capital is unevenly distributed across countries. Some economies attract large

volumes of capital every year, while others record only small annual flows. In addition, annual venture
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capital values are volatile because a small number of large transactions can change a country-year

observation substantially.

Venture capital markets tend to develop cumulatively. When a startup ecosystem produces successful
exits, founders, employees and early investors may reinvest knowledge and capital into new companies.
Experienced founders become repeat entrepreneurs. Business angels and seed funds become more
sophisticated. Later-stage investors become more willing to enter the market. This cumulative process

can reinforce differences between ecosystems.

However, annual venture capital data can be misleading. A single large round can make a country
appear much stronger in one year than it is structurally. Conversely, a temporary decline in one year
may not mean that the underlying ecosystem is weakening. For this reason, the regression uses the
average annual venture capital investment over 2020-2024.

—_ —e— France —e— Sweden —eo— Estonia
8 Netherlands  —e— Poland —e— Romania
D 3000
c
i)
E 2500 -
=
c
[
£ 2000
i
0]
z
= 1500 A
8
2
v 1000 +
y
2
T 500
>
8 .
L 04 e——— —— . = —3
T T T T T T T
2018 2019 2020 2021 2022 2023 2024
Year

Figure 1: Evolution of total venture capital investment in selected countries, 2018-2024
(Source: Author’s calculations based on OECD Venture Capital Investments)

Figure 1 shows that venture capital flows differ substantially even within the selected group of European
innovation ecosystems. France records the highest values among the countries included in the figure,
especially in 2021-2022, before declining in the following years. The Netherlands follows a more stable
upward trajectory after 2020, while Sweden shows a visible peak in 2021, a sharp decline in 2022 and
a partial recovery afterwards. Poland, Estonia and Romania remain at much lower absolute levels

throughout the period, even when some annual increases are visible.
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The figure also confirms the volatility of annual venture capital flows. In several countries, investment
does not increase gradually, but changes sharply from one year to another. This pattern supports the
decision to use the 2020-2024 average in the regression model rather than a single-year value. It also
helps explain why the venture capital variable is transformed logarithmically: even after excluding the
largest markets from this figure, differences between countries remain large enough to distort the scale

of the analysis if raw values are used directly.
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Figure 2: Average annual venture capital investment in selected countries, 2020-2024
(Source: Author’s calculations based on OECD Venture Capital Investments)

Note: The United States, Canada and the United Kingdom are excluded from the chart to preserve
visual comparability. Source: Author’s calculations based on OECD Venture Capital Investments.
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Figure 2 presents average annual venture capital investment between 2020 and 2024 for selected
countries, excluding the United States, Canada and the United Kingdom in order to preserve visual
comparability. Even after removing these dominant markets, the distribution remains highly uneven.
Germany and South Korea record the highest average annual venture capital volumes in the selected
sample, followed by France and Japan. By contrast, countries such as Romania, Latvia, Slovakia,

Greece and Czechia remain at much lower levels.

This pattern confirms the strong concentration of venture capital across national ecosystems and
supports the methodological choice to use a logarithmic transformation in the regression model. Since
raw venture capital values are highly skewed, larger markets could otherwise have a disproportionate

influence on the estimated relationship between venture capital intensity and innovation performance.

Standard
Variable Meaning N Mean Median Min Max
deviation

Summary
Sll_2025 Innovation 33 | 97.81 104.82 30.42 29.63 | 139.77
Index, 2025

Log of average
annual VC
investment, 33 | 557 5.63 2.25 1.57 12.07
2020-2024, plus

one

In_avg_vc_total_plus
1

Average annual
avg_vc_total_2020_2 | VC investment, 6,177. 174,522.2
33 276.67 30,255.86 | 3.79
024_musd 2020-2024, 20 0
million USD

Table 2: Descriptive statistics of the variables used in the regression (Source: Author’s calculations
based on OECD Venture Capital Investments and European Innovation Scoreboard 2025)

The descriptive statistics show substantial variation across countries, especially in average annual
venture capital investment. While the median value of average annual VC investment is 276.67 million
USD, the mean is much higher, at 6,177.20 million USD, indicating a strongly skewed distribution. This
confirms that a small number of countries attract very large VC volumes, while many countries remain
at much lower levels. The logarithmic transformation reduces this imbalance and makes the variable

more suitable for regression analysis.
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Regression Results

The regression results indicate a positive and statistically significant association between venture capital

intensity and innovation performance. The model includes 33 country observations.

The dependent variable is the 2025 Summary Innovation Index (Sll_2025). The sole explanatory
variable is the logarithm of average annual venture capital investment over 2020-2024 plus one
(In_avg_vc_total_plus1). The model therefore reports a one-variable specification, excluding the
untransformed average venture capital variable in order to avoid redundancy and preserve a clear

interpretation of the coefficient.

The model produces a Multiple R of 0.6312 and an R Square of 0.3984. The adjusted R Square is
0.3790. This means that the model explains approximately 39.8% of the cross-country variation in
innovation performance. For a one-variable exploratory model, this level of explanatory power is
meaningful, especially because innovation performance is influenced by many other factors that are not

included in the model.

The ANOVA results also support the statistical relevance of the model. The F-statistic is 20.5290 and
the associated significance level is 0.000082. This indicates that the model as a whole is statistically
significant. The intercept is 50.2780, while the coefficient for In(VCi + 1) is 8.5256. The coefficient is

positive and statistically significant, with a p-value of 0.000082.

The coefficient should be interpreted according to the level-log structure of the model. A one-unit
increase in the logged venture capital variable is associated with an increase of approximately 8.53
points in the Summary Innovation Index. More intuitively, because the explanatory variable is
logarithmic, higher VC intensity is associated with stronger innovation performance, but the model does

not imply a constant effect in raw million USD.

The result is consistent with the hypothesis that countries with deeper recent venture capital markets
tend to exhibit stronger innovation performance. However, the interpretation must remain cautious. The
model does not show that venture capital independently causes innovation performance. It shows that

venture capital intensity and innovation performance move together across the sample.

95%
Standard °
Variable Coefficient t-statistic p-value confidence
error
interval
27.2522 to
Intercept 50.2780 11.2898 4.4534 0.000102
73.3037
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4.6879 to

In(VCi + 1) 8.5256 1.8817 4.5309 0.000082
12.3633

Table 3: Cross-sectional OLS regression results

Note: In(VCi + 1) corresponds to In_avg_vc_total_plus1 in the dataset. Source: Author’s calculations
based on OECD Venture Capital Investments and European Innovation Scoreboard 2025.

Indicator Value
Observations 33

R Square 0.3984
Adjusted R Square 0.3790
F-statistic 20.5290
Significance F 0.000082

Table 4: Indicators and Values (Source: Author’s calculations based on OECD Venture Capital
Investments and European Innovation Scoreboard 2025)

The regression results indicate a positive and statistically significant association between average
venture capital investment and innovation performance. The coefficient of In(VCi + 1) is 8.5256, with a
p-value of 0.000082. This means that countries with higher average venture capital investment over
2020-2024 tend to record higher Summary Innovation Index scores in 2025.

The model explains approximately 39.84% of the cross-country variation in innovation performance, as
shown by the R Square value of 0.3984. For a simple one-variable exploratory model, this level of
explanatory power is meaningful. However, the result should not be interpreted causally. More innovative
countries may attract more venture capital, while stronger venture capital markets may also help

innovative firms scale.
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Figure 3: Venture capital intensity and innovation performance
(Source: Author’s calculations based on OECD and European Innovation Scoreboard 2025 data)

Each point in Figure 3 represents a country observation, while the fitted linear trendline illustrates the
overall relationship between logged venture capital intensity and innovation performance. The figure
visually confirms the positive relationship estimated in the regression model: countries with higher values

of In(VCi + 1) tend to have higher Summary Innovation Index scores.

The dispersion of observations also shows that venture capital is not the only factor shaping innovation
performance. Research capacity, human capital, industrial structure, public policy, institutional quality,
market size and exit opportunities may also influence the strength of national innovation systems. The
scatter plot therefore supports the regression interpretation, but it does not remove the need for caution

regarding causality.
Discussion

The results support a clear but careful conclusion: venture capital intensity is a meaningful correlate of
innovation performance. Countries with higher recent average venture capital investment tend to record
higher Summary Innovation Index scores. The relationship is statistically significant and visible in both

the regression model and the scatter plot.

At the same time, the result should not be overinterpreted. Innovation performance is a systemic

outcome. It is shaped by research capacity, education, industrial specialization, regulation, public
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procurement, global market access, corporate innovation, digital infrastructure and entrepreneurial

culture. Venture capital interacts with these factors. It does not replace them.

The direction of the relationship is also open. Venture capital may help build innovation capacity by
financing startups and scaleups. But innovation capacity may also attract venture capital by generating
a pipeline of credible firms. In highly innovative countries, venture capital investors may find stronger
teams, better technologies, clearer customer demand and more credible exit opportunities. This makes

the relationship mutually reinforcing.

The paper therefore treats venture capital as a signal of ecosystem maturity. A deeper venture capital
market usually indicates that several other conditions are present: investable startups, experienced
founders, legal frameworks for equity investment, specialized investors, professional networks and
some form of liquidity path. The presence of venture capital is not only a financial fact. It is also an

institutional signal.

This interpretation also matters for accelerator policy. The paper does not directly test accelerator effects
because comparable cross-country accelerator data are difficult to obtain. However, the results are
relevant for the role of accelerators in startup ecosystems. Accelerators can improve investability,
prepare founders for external financing, connect startups with investors and reduce information

asymmetry. Their value is highest when they are connected to real funding markets and follow-on capital.

The findings also suggest that early-stage capital alone is not enough. A country may create many
startup programs, grants, hackathons and incubators, but still fail to develop innovation capacity if firms
cannot raise follow-on capital. Startup ecosystems need continuity from idea-stage support to seed
funding, Series A, growth capital, international expansion and exit. Fragmented policy tools are less

effective than an integrated financing architecture.

The results should therefore be understood within the broader transformation from entrepreneurial
activity to innovation capacity. Entrepreneurial activity refers to the creation of new firms and
experiments. Innovation capacity refers to the ability of an economy to turn knowledge and
entrepreneurial experiments into scalable technologies, competitive firms and measurable innovation

outcomes. Venture capital is one of the bridges between the two.
Policy Implications

The first policy implication is that venture capital should be treated as part of innovation infrastructure.
Public policy frequently separates innovation policy from financial policy. Research and development,
universities and technology transfer are treated as innovation instruments, while venture capital is
treated as a financial market issue. The results suggest that this separation is too narrow. Innovation

systems need risk capital to convert knowledge into scalable firms.
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The second implication is that governments should prioritize crowding in private capital rather than
replacing it. Purely public venture funds often face difficulties related to political incentives, weak
selection, limited fund management expertise and crowding-out risk. A more effective approach is to use
public resources to reduce market failures and mobilize private investors, especially through co-

investment, fund-of-funds structures and incentives for institutional capital (Lerner, 2010).

The third implication concerns the financing continuum. Many countries support idea-stage
entrepreneurship but lack later-stage capital. This creates a pipeline problem. Startups may receive
grants or seed investments, but cannot raise the capital needed to scale internationally. Policy should

therefore support the full sequence from pre-seed to growth capital.

The fourth implication concerns exit markets. Venture capital depends on the possibility of liquidity.
Without acquisitions, secondary markets, stock market listings or other exit routes, investors face
weaker incentives to invest. Policy frameworks that improve exit possibilities can strengthen the entire

entrepreneurial finance system.

The fifth implication concerns accelerators and ecosystem builders. Accelerators should not be
evaluated only by the number of participants trained or events organized. Their role should be assessed
by their ability to improve startup quality, investor readiness, follow-on funding, corporate partnerships
and international market access. In this sense, accelerators operate as connectors between knowledge,

founders, capital and markets.
Limitations and Future Research

The main limitation of the paper is its cross-sectional design. The model shows a statistically significant
association between venture capital intensity and innovation performance, but it cannot establish
causality. More innovative countries may attract more venture capital, and venture capital may also

contribute to innovation capacity. Both directions are plausible.

A second limitation is the use of a single explanatory variable. This choice was intentional, but it means
that the model omits many important determinants of innovation performance. R&D expenditure, GDP
per capita, education quality, patenting, digital infrastructure and institutional quality could all be included

in future research.

A third limitation concerns the use of absolute venture capital investment. Larger economies may
naturally attract more capital. The logarithmic transformation reduces the influence of extreme values,
but it does not fully solve the size issue. Future research should test additional specifications using
venture capital per capita, venture capital as a share of GDP or venture capital relative to the number of

startups.
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A fourth limitation concerns data comparability. Venture capital definitions and reporting practices differ
across countries. The OECD harmonized dataset reduces this problem, but it cannot eliminate all

national differences in data collection.

Despite these limitations, the paper provides a useful foundation. It offers a transparent empirical
relationship, a replicable dataset structure and a cautious interpretation. It can be extended by adding

control variables, using panel data, comparing regions, or integrating accelerator and exit indicators.
Conclusions

This paper examined the relationship between venture capital intensity and innovation performance
using OECD Venture Capital Investments data and the European Innovation Scoreboard 2025. The
analysis was based on a single cross-sectional OLS model covering 33 countries. The dependent
variable was the 2025 Summary Innovation Index, while the explanatory variable was the logarithm of

average annual venture capital investment over 2020-2024 plus one.

The results show a positive and statistically significant association. The coefficient on the logged venture
capital variable is 8.5256 and statistically significant at a very high level. The model explains

approximately 39.8% of the variation in innovation performance across countries.

The central conclusion is not that venture capital mechanically causes innovation. Rather, venture
capital intensity appears to be a meaningful indicator of innovation-system maturity. Countries with
deeper venture capital markets tend to have stronger innovation systems, and countries with stronger

innovation systems tend to be more attractive to venture capital investors.

The broader implication is that innovation capacity requires more than research, ideas or entrepreneurial
ambition. It requires a financing architecture capable of supporting uncertainty and scale. Venture capital
is one part of that architecture. It works best when combined with research institutions, entrepreneurial
talent, accelerators, business angels, public-private financing instruments, growth capital and credible

exit markets.

For policymakers, the findings support a systemic view of startup and innovation policy. Building
innovation capacity requires the development of a complete ecosystem, from early-stage
experimentation to international scaling and liquidity. Venture capital should therefore be understood not
simply as a financial indicator, but as a visible expression of the institutional capacity of an economy to

transform entrepreneurial potential into innovation outcomes.
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