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Abstract

Despite being among the largest institutional investors globally, Development Financial Institutions’ (DFIs) invest-
ment activities remain understudied. We document DFIs’ substantial growth in venture capital (VC) investments,
where they participate as limited partners in one in six deals and aim to address market failures, such as externalities
and information frictions. We identify four objectives DFIs pursue through VC investments: building VC ecosystems,
supporting entrepreneurship, fostering innovation, and promoting sustainability. We test whether DFIs meet these
objectives and our findings vary between developed and developing economies. In developing economies, DFIs
demonstrate greater mandate alignment by targeting industries with positive externalities, providing capital to
underrepresented fund managers, and improving performance transparency, though they invest less in young funds
and early-stage deals than conventional VCs. Firms backed by DFIs achieve similar outcomes to those backed by
conventional VCs in terms of profitability, employment, patenting, and sustainability, but attract fewer follow-on
investments from private capital. In developed economies, which account for most DFI VC investments, we find
limited evidence that DFIs address market failures and their impact is more muted. Organizational structure and
investment approach explain why DFIs generally fall short of their stated mandates. Bank-affiliated and subnational
DFIs underperform, while direct investments appear more effective at realizing developmental objectives.
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1 Introduction

Development Financial Institutions (DFIs) are government-backed entities with a mandate to support
economic development through investments. According to the Public Development Banks and Development
Financing Institutions Database, these institutions collectively managed more than $15 trillions in 2023,
mostly in loans, and have investments around the world. Over the past three decades, many DFIs have
expanded their mandates to support innovation and entrepreneurship and have significantly increased their
venture capital (VC) investments. We document that DFIs, such as the International Finance Corporation,
FEuropean Investment Fund, British International Investment, Small Industries Development Bank of
India, and Oregon Growth Board, participate in one out of every six VC deals.! In developing countries,
where access to risk capital is limited, DFIs are expected to play a pivotal role in fostering nascent VC
ecosystems. Despite their large size and potential, the scope of DFI investments in the VC market and the
broader economic impacts remain underexplored.

DFIs could create a positive societal impact beyond that of conventional VC investors by addressing
market failures (De Haas and Gonzalez-Uribe, 2024). First, DFIs can internalize both positive and negative
externalities. For example, they could internalize positive externalities by investing in socially valuable but
less commercially attractive projects at concessional terms (Flammer, Giroux, and Heal, 2024). DFIs can
address negative externalities by setting high sustainability standards, such as requiring portfolio firms to
disclose environmental impacts. Second, DFIs can mitigate information frictions in the VC market, where
promising projects often struggle to secure private capital (Cole, Melecky, Mélders, and Reed, 2020), by
conducting due diligence and signaling confidence to crowd-in conventional VC investors. Third, DFIs can

address coordination failures that arise — particularly in developing economies — when private investors

LOur sample encompasses four types of DFIs. First, international multilateral DFIs are formed and funded by multiple
countries and finance firms in multiple countries (e.g., Asian Development Bank, European Investment Fund, and International
Finance Corporation). Second, international unilateral DFIs are funded by one country but invest broadly (e.g., British
International Investment, German Investment Corporation (DEG), and Dutch Entrepreneurial Development Bank (FMO)).
Third, domestic national DFIs are funded by one country and invest primarily domestically (e.g., Bpifrance, Brazilian
Development Bank, Small Industries Development Bank of India). Fourth, domestic subnational DFIs are funded by one
region within a country, such as a city, province, or state, and invest primarily in that region (e.g., Alberta Enterprise
Corporation, Catalan Institute of Finance, and Oregon Growth Board). DFIs in our sample overlap with development banks,
which do not necessarily have VC investments. Conversely, many DFIs in our sample are not affiliated with a bank.



are hesitant to invest until a robust VC ecosystem is already in place. DFIs can act as anchor investors
by committing early capital, pooling resources for large projects, and providing connections with local
authorities.

Based on these theoretical underpinnings, this paper empirically asks whether DFIs create impact
through their VC investments. The answer is not obvious. On the one hand, DFIs have the potential to
address market failures given their mandates and relatively cheap funding (de Aghion, 1999). On the other
hand, investments by DFIs can lead to market distortion and inefficient allocation of capital (EBRD, 2024).
DFIs have also been criticized for being non-transparent and politically motivated (Frigerio and Vandone,
2020). Research on their investment impact is scarce due to the lack of third-party evaluations and limited
public access to relevant data (James and Anderton, 2023; De Haas and Gonzalez-Uribe, 2024).

Our paper seeks to fill this gap by addressing the challenges of data availability and impact measurement.
To operationalize our tests of DFIs’ impact, we collect the VC-related mandates and strategies of the
largest 30 DFIs. These mandates show that DFIs primarily aim to address market failures rather than
pursue financial returns. We use large language models to categorize DFIs’ mandates into four objectives:
(1) building a VC ecosystem, (2) supporting entrepreneurship and SMEs, (3) fostering innovation, and (4)
promoting sustainable business practices 2. We map each objective to specific impact indicators based
on the market failures discussed above. For example, the indicator “early investor” under the objective
“SMEs” asks whether DFIs are more likely to invest in deals of earlier stages than conventional VC investors.
Another example is the “High-tech Focus” indicator under the objective “Innovation”, which evaluates
whether DFIs are more likely to invest in firms within cutting-edge industries. These indicators serve both
normative and positive purposes: they test whether DFIs invest in ways that address market failures and
whether they act in accordance with their objectives.

To investigate the impact of DFIs, we construct a comprehensive database of 344 DFIs with VC

investments across 57 economies. Using Preqin and hand-collected sources, we identify 2,770 VC funds and

2Many DFIs mention multiple market failures in their mandate documents, and these four objectives capture the broad set
of goals DFIs publicly commit to. See Appendix IA.2 for examples.



33,106 deals that received financing from DFIs from 1995 to 2021. DFIs primarily invest through funds as
limited partners but also have a small number (2,501) of direct investments. Our analysis is conducted at
both the fund and firm levels. At the firm level, we merge Preqin with several other databases, including
Orbis, SDC Platinum, Trucost, and RepRisk. Throughout the paper, we discuss DFI investments in
developed and developing economies separately. The reason is that market failures are more pronounced
in developing countries, so DFIs have a larger room to create impact. Moreover, the relative importance
of DFIs can be higher in developing economies. For instance, the African Development Bank is the largest
VC investor in Africa, while the Small Industries Development Bank of India is the largest VC investor in
India.

Our main findings can be summarized as follows. First, across developed and developing countries,
DFIs are more likely to provide capital to underrepresented fund managers. However, DFIs are less likely
than conventional investors to invest in early-stage funds or funds managed by new general partners.
DFIs are less likely to invest in firms seeking early-stage investment and do not tilt towards high-tech
industries. These results suggest that DFIs are more risk-averse than conventional VCs. Our second
broad result is that DFIs are not effective in attracting conventional investors. DFI-backed funds have
fewer follow-on funds under the same series or general partners, and DFI-backed firms attract more DFI
investments but fewer investments from conventional VCs. Our third broad result is that firms backed
by DFIs grow similarly to those backed by conventional VCs. Using a stacked difference-in-difference
method, we find that firms backed by DFIs show a similar financial growth trajectory to matched firms
funded by conventional investors. This is true both before and after the investment, suggesting that DFIs
are not selecting into worse projects. However, we find that DFI-backed firms do not develop a better
innovation capacity or improve their sustainability metrics, despite DFIs’ mission to promote innovation
and sustainable business practices.

Our analysis shows significant differences in how DFIs invest in developed and developing countries.

In developing countries, DFIs are more likely to focus on sectors with positive externalities, like clean



technology and urban planning. Moreover, VC funds and firms financed by DFIs in developing countries
do not have fewer follow-on financing. DFIs increase the transparency of private markets in developing
economies as DFI-backed VC funds are significantly more likely to disclose investment performance.
In developed countries, we find little evidence that DFIs address market failures beyond supporting
underrepresented managers. DFIs in developed countries are slightly less likely than conventional investors
to invest in the high-tech sectors. Additionally, DFI-backed companies take longer to exit through IPOs or
successful M&A deals. These results are summarized in Table 1, where we present the impact indicators,
corresponding market failures, empirical proxies, and performance of DFTIs.

We then explore two types of heterogeneity to shed light on why DFIs fall short in fulfilling their
stated investment objectives. The first type of heterogeneity is organizational structure among DFIs.
We find that subnational DFIs perform worse than other types in terms of financial outcomes, follow-on
investments, high-tech focus, and environmental disclosure. Two factors may explain the weak performance
of subnational DFIs. First, geographic restrictions shrink the investable universe, making it harder to
crowd in commercial capital and achieve their objectives (Lerner, 2009). Second, their governance quality
is lower as they face less public scrutiny and disclose less information. To further examine the role of
organizational structure, we show that nearly half of the DFIs in our sample are bank-affiliated, yet these
institutions are significantly less likely than independent DFIs to finance first-time funds, new GPs, and
early-stage deals. This pattern suggests that the banking culture, which emphasizes limiting downside
risk, is less compatible with public VC investments (Becker and Hellmann, 2003).

The second source of heterogeneity concerns investment approaches. Most DFIs participate in VC as
minority limited partners in funds, but some deviate from this model. First, DFIs that invest directly gain
greater decision power to align investments with their mission, such as targeting early-stage investments
and high-tech firms. Direct deals also attract more follow-on financing from commercial investors and do
not exhibit worse exit outcomes. These findings help explain the recent rise of direct investing, though

only a few DFIs have the resources and expertise to pursue it effectively. An alternative approach that



some DFIs pursue is to increase their investment stakes in VC funds. While the increased stakes provide
more influence over fund strategy, they are associated with weaker exit outcomes and fewer follow-on
investments. Overall, our results highlight that both organizational structure and investment approach
shape DFIs’ financial and developmental impact.

Ideally, we would draw stronger causal inferences on the impact of DFI investments, but this is difficult
even with matching and DiD. VC fund and firm selection hinges on many unobserved factors, so clean
identification usually needs quasi-experiments (Lerner, 2009). A key pursuit of our paper is to provide
aggregate evidence. We therefore emphasize DFIs’ fund and deal selection when evaluating their impact,
while treating the investment outcomes as conditional on the selection process.

Based on the selection patterns, we document that DFIs have considerable room to enhance the impact
of their VC investments. The improvement is particularly crucial given the substantial assets under
management by DFIs, which are ultimately supported by taxpayers’ money. To enhance the effectiveness
of these resources and fulfill their broader development mandates, DFIs could reallocate capital toward
projects that more directly tackle market failures and adopt a greater tolerance for risk.

The literature. Our paper relates to three streams of literature. First, it contributes to the literature
on DFIs, including development banks. DFIs have the potential to overcome long-term capital shortages
and underinvestment caused by market failures (de Aghion, 1999), but they can also lead to fiscal burdens
and inefficient capital allocation (EBRD, 2024). DFIs have supported industrialization and alleviated
financing constraints in developing countries (Amsden, 2001; Rodrik, 2004; Cole, Melecky, Molders, and
Reed, 2020), but their investments can also crowd out private capital and be politically motivated (Lazzarini,
Musacchio, Bandeira-de Mello, and Marcon, 2015; Ru, 2018; Dreher, Lang, and Richert, 2019; Frigerio
and Vandone, 2020).3 Prior research on DFIs focuses on bank lending in developing economies, and our
contribution is to examine DFIs’ VC investments in both developed and developing economies. Studying

VC investments allows us to provide a comprehensive account of global DFI activities, addressing a data

3Similar issues are observed across other government-owned banks and entities (Sapienza, 2004; Ding, 2005; Khwaja and
Mian, 2005; Alok and Ayyagari, 2020).



challenge in the literature.* We find that the impact of these VC investments is limited, contributing to the
ongoing discussion on the effectiveness of DFIs’ investment strategies (Bulow and Rogoff, 2005; Clemens
and Kremer, 2016). We also show that DFIs’ investments are more effective in developing countries, where
market failures are more pronounced, offering greater opportunities for impact.

Second, by examining the VC investments of DFIs, our paper bridges the gap between development
economics and VC literature. While VC has traditionally been concentrated in developed countries and
received limited attention from development economists, governments around the world are increasingly
recognizing its importance in fostering innovation and economic growth (Lerner, 1996, 2009; Kerr and
Nanda, 2015; Brander, Du, and Hellmann, 2015; Lerner and Nanda, 2020; Bai, Bernstein, Dev, and Lerner,
2021; Draghi, 2024; Howell, 2024; Aragoneses and Saxena, 2025). The literature shows mixed evidence
on the effectiveness of government investments (e.g., Bernstein, Lerner, and Schoar, 2013; Andonov,
Hochberg, and Rauh, 2018; Colonnelli, Li, and Liu, 2024). We provide evidence of the limited effectiveness
of government involvement through DFIs in addressing market failures in VC. Our paper also proposes a
framework of impact indicators and empirical proxies to study the intersection between VC and economic
development. This framework provides policymakers with tools to evaluate and improve the effectiveness
of government-backed VC initiatives, particularly in achieving development goals.

Finally, we contribute to the literature on impact investing, particularly in private markets (Cole,
Melecky, Molders, and Reed, 2020; Zhang, 2021; Cole, Jeng, Lerner, Rigol, and Roth, 2023; Jeffers, Lyu,
and Posenau, 2023; Flammer, Giroux, and Heal, 2024). The literature has primarily focused on the
financial performance of impact investors, and our contribution is to examine their non-financial objectives
in private markets. Barber, Morse, and Yasuda (2021) find that DFIs show a significant willingness to pay
by accepting to invest in underperforming impact funds. We extend this research by documenting that

DFIs reach limited non-financial objectives that could have countervailed the lower financial returns. Cole,

“We show in Online Appendix Table IA.3 that VC data availability is significantly better than bank lending data for DFIs.
Consequently, studying a large number of DFIs’ lending is difficult.

5For impact investing in the public market, see, for instance, Edmans, Levit, and Schneemeier (2022); Hartzmark and
Shue (2022); Berk and Van Binsbergen (2025); Oehmke and Opp (2025)



Jeng, Lerner, Rigol, and Roth (2023) show that private general partners engaged in impact investing often
focus on nascent industries and demonstrate greater risk tolerance, but do not seem to expand financing
frontiers. In contrast, we find that DFIs act predominantly as limited partners, do not exhibit higher risk
tolerance, and are not more likely to invest in cutting-edge industries or early-stage deals. Overall, the
evidence suggests that public impact investors, such as DFIs, are different from private impact investors in

terms of their financial and non-financial outcomes.

2 Institutional Background and Objectives of DFIs

Development Financial Institutions (DFIs) are government-backed entities with mandates to support
economic development through investments. These institutions collectively manage over $15 trillions and
have investments in nearly all countries. Over the past two decades, DFIs have experienced structural
shifts in their mandates and investment policy, increasingly providing capital to the VC industry.

In venture capital, limited partners (LPs), typically institutional investors and wealthy individuals,
provide capital for the investment. This capital is managed by general partners (GPs), who identify
promising startups, make investment decisions, and guide these companies towards success (Sahlman, 1990).
VC investments are high-risk due to the uncertainty of new ventures but offer the potential for high returns
if startups grow or disrupt markets (Kaplan and Stromberg, 2001). The high-risk and high-reward VC
industry is a cornerstone of the modern financial system, instrumental in nurturing early-stage companies
with high growth potential (Hellmann and Puri, 2002; Gompers and Lerner, 2004; Kerr, Lerner, and
Schoar, 2014) and fostering innovation and economic growth (Hellmann and Puri, 2000; Kortum and
Lerner, 2000; Samila and Sorenson, 2011).

Despite its importance, the VC industry faces numerous challenges and market failures. Information
asymmetries exist because startups often lack the track record to signal their true potential to investors
(Akerlof, 1978; Howell, 2020). Similar to private equity, the challenge of illiquidity prevails in the VC

industry, affecting LPs, GPs, and start-ups (Cumming, Fleming, and Schwienbacher, 2005; Franzoni,



Nowak, and Phalippou, 2012; Robinson and Sensoy, 2016). There are also coordination problems, especially
in developing economies where the supportive infrastructure for startups and investors is underdeveloped
(Gompers and Lerner, 2001). These challenges can lead to underinvestment in certain sectors or regions,
impeding the optimal allocation of resources necessary for innovation and growth.

When investing in VC funds, DFIs have broader objectives that focus on fostering development and go
beyond the goal of maximizing risk-adjusted investment performance. The overarching reason why DFIs
invest in VC deals is to address market failures, such as externalities, information frictions, and coordination
frictions. To understand more precisely their broader objectives, we collect the mission statements and
investment policies of the largest DFIs from their websites and annual reports. Figure 1 presents a word
cloud that summarizes the mandates and investment policies of the 30 largest DFIs in our sample based
on the number of VC investments.® Based on this figure and the mission statements, we classify the
DFT objectives when investing in VC deals into four objectives: building a venture capital ecosystem;
supporting entrepreneurship and small and medium-sized enterprises (SMEs); fostering innovation; and
promoting sustainable business conduct.

The first objective is to build a venture capital ecosystem and it addresses information frictions and
coordination failures in private markets. DFI investments can stimulate the growth of the VC industry
by providing capital to young managers without prior track record or underrepresented managers who
struggle more to raise funds. Thus, DFIs can help with developing the local VC industry and ecosystem
that nurtures startups and eventually leads to broader economic development.

The second objective focuses on supporting entrepreneurship and SMEs. DFI investments can address
information frictions and internalize positive externalities. Information frictions hinder promising businesses
from securing private capital because investors lack sufficient information to assess their potential. DFIs
can reduce these frictions by identifying viable projects and signaling confidence to private investors (Cole,

Melecky, Mélders, and Reed, 2020). SMEs generate positive externalities by creating jobs, boosting tax

5The largest 30 DFIs account for almost two-thirds of the DFI investments and cover all four types of DFIs: international
multilateral, international unilateral, domestic national, and domestic subnational. Online Appendix Table TA.2 presents the
list of the largest 30 DFIs and exhibits of the source text used to generate the word cloud.



revenue, and driving innovation in high-impact industries like clean energy and education. DFIs can
internalize these externalities by providing targeted investments in high-externality industries.

The third objective targets innovation, and DFI investments in VC deals can stimulate innovative
activity in the economy. A higher degree of innovation output potentially has positive externalities for the
other firms in the economy and can lead to improvement in overall efficiency (Romer, 1986). Innovative
startups often struggle to secure financing because they have longer research and development cycles
before commercialization. The delays in cash flow generation can make them unattractive to conventional
VC funds. DFIs can fulfill the role of providing risk capital to crowd in conventional investors as well as
connecting these firms to scientific and engineering resources.

The fourth objective covers objectives that promote sustainable business conduct. Negative externalities
can arise from environmental damage, such as deforestation or pollution, and corporate scandals, including
corruption or labor rights abuses. DFIs can address these issues by increasing disclosure standards
and helping general partners and portfolio firms develop sustainability frameworks. By fostering better
management practices, DFIs can also set an example for conventional investors to adopt sustainable
management.

These four objectives are more relevant in developing countries, where the VC ecosystems are less
mature, firms face more financial frictions, and the standard for sustainable business practices is lower. The
ambition for DFIs to enhance sustainable business conduct is especially relevant in developing countries,
where the regulatory framework and enforcement are lagging.

These objectives lay the foundation for the rest of the paper as we subsequently map each objective to
a number of testable impact indicators based on existing literature and data availability. These impact
indicators allow us to test whether DFIs create impact and adhere to their stated mandates and investment
focuses. Table 1 summarizes these impact indicators and serves as a map to navigate the paper. We

provide rationales and additional data underlying these indicators in each respective section.
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3 Data on DFIs and VC Deals

3.1 Development Financial Institutions

We hand-collected a comprehensive database of development financial institutions (DFIs) that invest in
venture capital. Our definition of DFIs captures all government agencies that invest to promote economic
growth, stimulate innovation, increase employment, and develop the financial industry. We manually
verify the list of DFIs based on their description and website information. Our sample of DFIs excludes
government-owned banks without development mandates, public pension funds, sovereign wealth funds,
and philanthropic foundations. DFIs in our sample partially overlap with development banks, which do
not necessarily have VC investments. However, many DFIs in our sample do not issue any loans.

Table 2 shows that our sample encompasses 344 DFIs that invest in venture capital.” Figure 2 presents
the number of DFIs with venture capital investments by country. Many countries have multiple DFIs and
the highest concentration is in China with 59, USA with 26, India with 21, Italy with 18, and South Korea
with 18 DFIs. In total, 57 countries have at least 1 DFI that invests in venture capital, and there are
additionally major international DFIs.®

We classify the DFIs into four categories based on their location and geographical focus: multilateral
international, unilateral international, domestic national, and domestic subnational DFIs. Online Appendix
Table TA.4 presents the distribution of DFIs across the four categories. First, international multilateral
covers 29 large DFIs that are formed and funded by multiple countries and have an investment objective
to finance projects in multiple countries (e.g., Asian Development Bank, European Investment Fund, and
International Finance Corporation). Second, international unilateral includes 25 DFIs that are funded

by one country but invest broadly in many other countries, predominantly in developing economies (e.g.,

"Our coverage of DFIs is broader than the list of Public Development Banks and Development Financial Institutions
compiled by Peking University. The Peking University list covers 533 DFIs, but we check manually and only 189 of them
invest in venture capital. Our sample expands the coverage by including additional DFIs, especially in the domestic national
and domestic subnational categories. We validate the coverage of our database by cross-checking with two lists of major DFIs
provided by the European Development Finance Institutions and OECD.

8This figure excludes 37 International-Multilateral DFIs (e.g., Asian Development Bank, European Investment Fund, and
International Finance Corporation) because they are formed and funded by multiple countries, so we do not assign them to
one particular country.
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British International Investment, German Investment Corporation (DEG), and Dutch Entrepreneurial
Development Bank (FMO)). Third, domestic national includes 160 DFIs that are funded by one country
and invest primarily domestically to foster economic development (e.g., Bpifrance, Brazilian Development
Bank (BNDES), Small Industries Development Bank of India). Fourth, domestic subnational includes
130 DFIs that are funded by one region within a country, such as a city, province, or state, and invest
primarily in that region (e.g., Alberta Enterprise Corporation, Catalan Institute of Finance, and Oregon

Growth Board).

3.2 DFI Investments in Venture Capital

We focus on the venture capital (VC) investments of DFIs for two reasons. First, VC is the asset class
that closely matches the mandates and mission statements of DFIs. Online Appendix Table TA.2 lists the
mandates of the largest DFIs based on the number of investments. Almost all DFIs in our sample explicitly
state one of the following missions: developing a venture eco-system, stimulating entrepreneurship and
SMEs, fostering innovation, and promoting sustainable business conduct. Second, VC has attracted
significantly more financing from DFIs than other asset classes in private markets. VC deals account for
80% of the deals financed by DFIs in private markets, and the remaining part is split between buyout and
infrastructure deals.

Using the Preqin dataset, we match 344 DFIs to 2,770 unique VC funds and 2,501 direct investments
from 1995 to 2021. Through their fund commitments and direct investments, DFIs provide capital to
103,614 deals. Since multiple DFIs can serve as an LP in the same VC fund and firms can receive multiple
rounds of financing, the number of unique firms that receive capital from DFIs is lower and equals 21,667.

Preqin provides a largely complete coverage of DFI investments. Preqin collects limited partners’ fund
investment information from regulatory filings, Freedom of Information Act (FOIA) requests, surveys, and
voluntary reportings (Kaplan and Lerner, 2016). Similar to U.S. public pension funds, DFIs are public

institutions and are subject to FOIA requests in many countries, such as the U.S., Japan, South Korea, and
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Ireland. Even though not all DFIs are legally obliged to disclose their fund investments, they increasingly
face public scrutiny and may disclose voluntarily in annual reports or through publicly available datasets
(James and Anderton, 2023).

We also manually verify that Preqin provides comprehensive coverage of the DFI investments in VC.
We first verify that nearly all multilateral and unilateral DFIs with VC investments are included in the
Preqin dataset. Next, in Online Appendix Table IA.3, we show that the fund investments of 28 out of
the 30 largest DFIs (based on the number of VC fund investments) either can be requested according
to country or state laws or are publicly available through websites and annual reports. This has two
important implications for our paper. First, it is unlikely that we label DFI-backed funds as conventional
funds. Second, we can examine the (nearly) full picture of DFIs’ venture capital investments.

Several data-coverage issues remain. First, although PitchBook records more total deals than Preqin,
it captures far less information on which funds participate in those deals—only 23 % of PitchBook deals
include a fund participant name, versus 62 % in Preqin. Because DFIs invest mainly through funds,
incomplete fund tags in PitchBook make it difficult to trace their activity. In addition, Preqin’s deal
coverage are on par with SDC Platinum / VentureXpert, while those two legacy sources also offer little
fund-level detail at the deal stage.

Second, Preqin might under-sample smaller, earlier-stage investments compared to PitchBook which
often picks up deals via web scraping and phone-verification. However, the missing data problem is arguably
stronger for conventional VCs than DFIs due to FOIA requests. As we discuss later, this implies that the
under-sampling makes our estimate of DFIs’ relative aversion to early-stage investing a conservative one.

Third, like most VC and private-firm datasets, our data contain many missing values in the control
variables, which can create attenuation bias—i.e., coefficients are pulled toward zero. In our setting, a
positive impact of DFIs would generally show up as a positive coefficient. Instead, we obtain many negative
coefficients, and the insignificant ones are small in magnitudes. Because attenuation bias cannot turn a

truly positive effect into a negative one, missing-data issues are unlikely to overturn the main results.
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Figure 3 plots the number of VC deals financed by DFIs over the 1995-2021 period. The number of
investments by DFIs has increased over time, but their share of the VC market has been relatively stable
since 2003. Overall, DFIs provide capital to 17% of the deals, making them important investors in the
venture capital space.

In our analysis, we distinguish between DFI investments in VC deals in developed and developing
economies. We classify countries into developed and developing based on the International Monetary Fund
2023 classification. The classification of countries is stable over time as they do not move across the two
categories.”

In our analysis, we examine the characteristics of VC investments on a fund level and deal level. The
main fund-level variables capture the general partners (GP) experience, background, and performance.
First Fund equals one if a VC fund is the first fund raised by the general partner within the specific series
of funds raised by this general partner. GP Age is the difference between the vintage year of the VC fund
and the year the GP was founded. Preqin provides information on two performance measures: internal
rate of return, and multiple of invested capital (total value to paid-in capital). Preqin also provides cash
flow data for a more limited number of funds, which we use to calculate the public market equivalent with
the S&P 500 equity index as a benchmark (Kaplan and Schoar, 2005). In the performance analysis, we
limit our attention to VC funds raised in vintages before 2017, to ensure that they have a track record of
more than 5 years and finished allocating the capital (the reporting date of our performance measures and
cash flow data is at the end of 2022).

Our deal-level variables capture three characteristics of the underlying VC deals. First, based on the
deal country, we split the deals into seven geographical regions. DFIs investing in developed economies
primarily finance deals in Europe and North America, while DFIs investing in developing economies have
substantial exposure to Asian countries. Second, the project stage variables measure whether the VC deals

are in the early (angel, seed, and pre-seed), mid (series A and B), or late stage (series C, D, and beyond,

9The only two exceptions are South Korea and Argentina. In our analysis, we follow the 2023 classification as most deals
are at the end of the same period, so South Korea is classified as a developed economy and Argentina as a developing economy.
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as well as growth financing) of the firm’s lifecycle. Third, based on the Preqin industry classification, we
group the deals into six categories. 48% of the deals are in IT, Telecom & Networks, while 22% are in the
healthcare industry. The remaining deals are in consumer discretionary, business service, industrials, and
energy & natural resources industries.

We also use the more granular industry classification in Preqin to create indicators for high-externality
and high-tech industries. Based on the public economics literature, we classify the following industries as
high-externality: clean technology, health technology, education technology, agriculture technology, smart
urban planning, infrastructure, shared economy, payment technology, and research & AI support.'® The
high-tech indicator covers investments in firms producing cutting-edge technologies: artificial intelligence,
blockchain, clean technology, internet of things, fintech, robotics & automation, augmented & virtual reality,
advanced manufacturing, advanced computing, semiconductors, interactive technology, and nanotechnology.

Our dataset of DFIs’ VC investments differs substantially from the coverage and objectives of prior
research on impact investing in VC markets (e.g., Barber, Morse, and Yasuda, 2021; Cole, Jeng, Lerner,
Rigol, and Roth, 2023) by focusing on impact investing at the limited partner level. For instance, Barber,
Morse, and Yasuda (2021) identifies 159 impact VC funds based on their dual objective to generate social
good as well as financial returns, and DFIs are frequent investors in these funds. However, our coverage is
broader, and we show that impact VC funds with an explicit dual mission account for a small fraction
of the VC funds that raise capital from DFIs. Cole, Jeng, Lerner, Rigol, and Roth (2023) identify 279
impact general partners (stand-alone impact funds and general partners with large impact funds). Our
dataset focuses on DFIs acting as limited partners with broader objectives. The DFIs are important
capital providers to the private general partner impact firms, as 90 out of 279 impact general partners are
in our sample of DFI investments. Nevertheless, we show that DFIs invest in many other VC funds raised

by general partners that do not have an explicit impact mission.

10T he following papers discuss the positive externalities of the above-mentioned industries: Caragliu, Del Bo, and Nijkamp
(2011); Foley, Ramankutty, Brauman, Cassidy, Gerber, Johnston, Mueller, O’Connell, Ray, West, et al. (2011); Borenstein
(2012); Jamison, Summers, Alleyne, Arrow, Berkley, Binagwaho, Bustreo, Evans, Feachem, Frenk, et al. (2013); Jack and Suri
(2014); Lipper, Thornton, Campbell, Baedeker, Braimoh, Bwalya, Caron, Cattaneo, Garrity, Henry, et al. (2014); Escueta,
Quan, Nickow, and Oreopoulos (2017); Donaldson (2018); Varian (2018); Frenken and Schor (2019).
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3.3 Venture Capital Deals Financed by DFIs

For our firm-level analysis, we match portfolio firms from Preqin to the Orbis Historical Database to
obtain their financial information.'’ Orbis specializes in providing data on firms’ financial information
and provides broad coverage of private unlisted firms. We match firms between Preqin and Orbis based on
company name, website, and city. We match 80% of the 21,667 firms financed by DFIs and 75% of the
111,105 firms financed by other non-DFI conventional investors.

However, Orbis does not provide financial information for all firms that are covered in the dataset.
Table 3 Panel A, shows that we obtain information on assets and operating revenue for 6,976 out of 21,667
firms that receive capital from DFIs. A primary reason for the data attrition is that private firms in North
America do not disclose financial information and are not covered by the Orbis dataset. The summary
statistics show that VC deals in developing countries financed by DFIs tend to be larger in terms of assets,
employment, and turnover than VC deals in developed countries financed by DFIs.

To examine firms’ innovation, we collect data on patenting activity from the Orbis Intellectual Property
dataset. The dataset provides global coverage, containing the number of patents at the year-firm level, as
well as the number of citations and patent granting status. In line with prior literature, we only include
patents that are eventually granted (Kelly, Papanikolaou, Seru, and Taddy, 2021). Panel B of Table
3 shows the number of matched firms and deals are very close to those in Panel A because firms with
patenting information tend to overlap with firms with financial information in Orbis. We observe that
firms backed by DFIs in developing countries have significantly more patents than those in developed
countries, but the reverse is true for citation numbers.

Finally, to study portfolio firm exits, we match the deals from Preqin to the SDC Platinum dataset.
SDC Platinum provides two datasets on global M&A and IPO activities. We match these two datasets

at the deal level based on a portfolio firm name, website, city, and investment years. Panel C of Table 3

1'We use the historical version of the Orbis dataset to obtain a comprehensive coverage over time (Kalemli-Ozcan, Sorensen,
Villegas-Sanchez, Volosovych, and Yesiltas, 2015). The underlying data is primarily obtained through national and regional
company registries where businesses are legally required to file financial statements and other corporate information.
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shows that we match more than half of the deals backed by DFIs, and the matching is more successful for
firms in developed economies. The exit statistics cover only deals executed over the 1995-2017 period, as
many deals executed from 2018 to 2021 have not been exited yet. We document that less than half of
the firms achieve successful exits, proxied by M&A or IPO, which is comparable to statistics in other VC
studies (Hochberg, Ljungqvist, and Lu, 2007; Ewens and Sosyura, 2023). It takes a shorter time to exit in
developing countries than in developed countries. DFI-backed firms in developing economies rely more on

IPO exits while the reverse is true for those in developed economies.

4 Objective 1: Building VC Ecosystem

In this section, we examine whether DFI investments in VC funds contribute to their objective of
developing the VC ecosystem. A developed VC ecosystem is characterized by the availability of capital
whose owners are willing to bear substantial risk, and a well-functioning network of general partners,
limited partners, entrepreneurs, and supporting institutions that collectively enable the growth of new
companies. Information frictions and coordination failures can hinder the development of a VC ecosystem.
For example, information frictions occur when promising fund managers or entrepreneurs struggle to raise
capital due to a lack of track records. Coordination failures occur when private investors hesitate to invest
until a robust VC infrastructure, such as a mature exit market, is already in place.

If DFIs address their objective to develop the VC industry, we hypothesize that they will invest
relatively more in first-time VC funds raised by general partners without a prior track record. First-time
funds struggle to raise capital from limited partners because the informational asymmetries are larger
(Lerner, Hardymon, and Leamon, 2011). Conditional on successfully raising capital, these funds are
frequently undersubscribed (Sensoy, Wang, and Weisbach, 2014). DFT investments in first-time funds can
increase the total number of VC funds that manage to complete the fundraising stage and broaden the
local VC industry. In our analysis, we use two proxies to test the hypothesis that DFIs invest more in

inexperienced managers without a prior track record. Our first proxy, First Fund, equals one if a VC fund

17



is the first fund within a specific series of funds. Our second proxy, New GP, is more conservative and
equals one if the fund is raised by a new general partner established in the last five years.

An additional way DFIs could help develop the VC system is by providing capital commitments to
underrepresented groups of VC managers. Female and minority general partners tend to experience more
difficulties during the fund raising process. Cassel, Lerner, and Yimfor (2022) show that the limited
representation of minority general partners stems primarily from challenges at entry to raise the first fund,
so DFI investments could alleviate these challenges and broaden the spectrum of active VC managers.'? In
our analysis, we use indicator variables for general partners managed by women and minorities as proxies
for underrepresented groups that DFIs may prefer to support by capital commitments. Woman is an
indicator equal to one if a fund is managed by at least one female general partner, while Minority equals
one if a fund is managed by at least one minority general partner.

In Table 4, we estimate the following logit specifications with four different dependent variables:

Logit(Y;) = f1DFI-invested; + BoFund Size; + 1, + v + (;, (1)

where DFI-invested; is an indicator if fund i received capital commitment from at least one DFI. Fund Size
is the natural log of the VC fund size. The last three terms represent region, industry, and vintage year
fixed effects, respectively. We double cluster the standard errors by general partner and vintage year.!
In Columns (1) and (5), the dependent variable Y; is an indicator for first-time funds, while in Columns
(2) and (6), it captures investments in funds raised by new general partners. We find that DFIs are less
likely than conventional VC investors to provide capital to first-time funds 