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Abstract

While Equity Crowdfunding (ECF) platforms are a virtual space for raising funds, geog-
raphy remains relevant. To determine how location matters for entrepreneurs using equity
crowdfunding (ECF), we analyze the spatial distribution of successful ECF campaigns and
the spatial relationship between ECF campaigns and traditional investors, such as banks and
venture capitalists (VCs). Using data from the two leading German platforms — Companisto
and Seedmacht — we employ spatial eigenvalue filtering and negative binomial estimations.
In addition, we introduce an event study based on the implementation of the Small Investor
Protection Act in Germany allowing us to obtain causal evidence. Our combined analysis
reveals a significant geographic concentration of successful ECF campaigns in some, but
not all, dense areas. ECF campaigns tend to cluster in dense areas with VC activity, while
they are less prevalent in dense areas with high banking activity, and are rarely found in
rural areas. Thus, rather than closing the so-called regional funding gap, our results suggest
that, from a spatial perspective, ECF fills the gap when firms in dense areas seek external
financing below the minimum equity threshold offered by VCs and when there are few

banks offering loans.
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1 Introduction

Entrepreneurs entering markets with the aim to launch new products and services are a key
element of innovation, job creation, and economic growth (see infer alia Fonseca et al. (2001)
and Kritikos (2015)). When they are constrained by their own capital, external finance becomes
a crucial ingredient for them to be able to realize their business ideas. Entrepreneurs then must
rely on access to credit via their local banks or access to equity via venture capitalists (VCs)
and private equity firms, which are usually located in specific, more dense geographic areas
(Sorenson and Stuart 2001). Remotely located individuals with entrepreneurial ideas face higher
access barriers to capital as the geographical distance between investors and entrepreneurs still
constitutes a severe obstacle in venture financing (Agrawal et al. 2010). This is particularly
pronounced in peripheral regions, where the "regional funding gap" limits access to capital,
leaving entrepreneurs with fewer institutional options for financing (Martin et al. 2005). Without
access to formal financial sources, these entrepreneurs more often turn to informal funding.

Equity crowdfunding (ECF), a platform-oriented innovation that offers finance for en-
trepreneurs through social networks, is seen as having the potential to address this funding
gap. Starting in the late 2000s, the first platforms provided equity through digital marketplaces,
where the platform replaces the traditional local middleman (Vulkan et al. 2016). It opens up
the possibility for entrepreneurs to obtain - irrespective of their location — fast and efficient
access to equity for financing their business ideas by interested, mostly small-scale, investors,
characterized as “the crowd,” to whom entrepreneurs are virtually connected. ECF may thus
have the potential to close the regional funding gap as it may offer equity to those who might
have been excluded before for reasons of distant proximity to their investors (Cumming et al.
2021; French and Poterba 1991; Mollick and Robb 2016). Yet, there is an established literature
emphasizing that the location of entrepreneurs is not only determined by the access to exter-
nal finance but by the overall entrepreneurial ecosystem (Stam 2009), which leads to certain
entrepreneurial clusters in, for instance, cities.

This yields the first research question of this contribution: where are entrepreneurial firms
physically located that raise equity through campaigns on ECF platforms? More specifically,
are remotely located firms also able to raise funds through such campaigns? Using data on the
German ECF market, in this paper we systematically investigate from a spatial point of view
where the firms of the ECF campaigns are located in the German context and what the spatial
distribution of these financed campaigns is.

Beyond the benefits of reducing transaction costs by using digital capital markets in com-
parison to offline offers, ECF must be seen as an additional source of external finance. The
main potential competitors (but also cooperators), are - as mentioned before — banks, where
entrepreneurs may obtain loans, or VC companies, where entrepreneurs may also raise equity.
While several studies have examined the relationship between equity crowdfunding and tradi-

tional forms of entrepreneurial finance—such as venture capital and bank lending, the spatial



dimension of these dynamics has not been investigated. Little is known about how the substi-
tutive or complementary roles of ECF evolve across different regional contexts. Pollack et al.
(2019), for instance, stress the need to investigate under which conditions crowdfunding com-
plements or substitutes other financing channels. Therefore, in our second research question, we
aim to put our analysis from a spatial point of view in the overall context of the capital market
for entrepreneurs and investigate the nature of the spatial relationship between ECF-financed
companies and more traditional sources of entrepreneurial finance, be it venture capitalists or
traditional banks. By doing so, we aim to determine in what way location matters for en-
trepreneurs who use ECF platforms to successfully finance their firms and aim to understand
whether ECF campaigns tend to be rather complements or rather substitutes to the traditional
funding sources of equity through VCs and of debt through banks, or whether their location
happens to be independent of VCs and banks.

More specifically, we examine the spatial localization of companies that are ECF-financed
through one of the two central platforms in Germany (Companisto and Seedmacht) and the
geographical context in which the two platforms operate. We include in our analysis the loca-
tion of banks and VCs, typical traditional early-stage investors. Using data covering about 90%
of the German ECF market between 2012-2018, we analyze the locations of entrepreneurial
ECF campaigns and further investigate their spatial relationship with these traditional investors.
Using the number of active early-stage investors and the number of banks in a region as proxies
for available venture capital and available loans in the same region, we compare its geographic
distribution with the geographic distribution of successfully launched ECF campaigns. By
applying spatial eigenvector filtering combined with negative binomial estimations, we account
for regional interdependencies and correct for spatial autocorrelation—thereby addressing po-
tential endogeneity due to unobserved spatial spillovers. This filtering approach enhances the
credibility of our estimates by removing bias from omitted spatial variables that may otherwise
confound inference. To further reinforce our findings and establish causal claims, we exploit the
2015 implementation of the Small Investor Protection Act (Kleinanlegerschutzgesetz, KASG)
as a policy shock. Leveraging this exogenous event, we use an event study design paired with
Coarsened Exact Matching (CEM) to compare ECF-active and non-active regions before and
after the reform, isolating the impact of regulatory change on crowdfunding dynamics.

We contribute to the ECF literature in three ways. First, we provide a systematic analysis
of the geography of ECF-funded firms. Second, we analyze the spatial interplay between ECF
activity and the presence of traditional funding sources, identifying conditions under which
ECF serves as a complement or substitute. Third, and most critically, we implement a rigorous
empirical framework that combines spatial filtering with causal identification tools—CEM and
event study methods—allowing us to draw more robust conclusions about how location and
local financial ecosystems influence the success of ECF campaigns.

We find that the number of successful equity crowdfunding (ECF) campaigns is heavily

clustered, however, not in all dense areas in general, but only in three cities in Germany (Berlin,



Hamburg, and Munich), while there are nearly no successful ECF campaigns in rural areas.
This argues against ECF closing the regional funding gap. Moreover, our spatial approach
reveals that successful ECF campaigns in a region are positively correlated with the number
of venture capitalists in the same region, while it tends to be negatively correlated with the
number of monetary financial institutions (i.e., banks), subject to the ECB’s minimum reserve
requirements, covering cities like Frankfurt, Cologne or Stuttgart. This picture — that successful
ECF-financed firms are more likely located in those highly dense areas, where the concentration
of VCs is high — did not really change with the introduction of KASG. Within those regions
where the VC market is well developed, ECF then generally tends to act as a complement to
VCs, with one exception in the year after the KASG has been introduced. This clarifies that there
1s no linear relationship between the likelihood of ECF campaigns and the density of an area.
Rather than density, it is the local financial ecosystem that plays a crucial role in determining

where ECF campaigns thrive.

2 Theoretical Background and Hypotheses

While some entrepreneurs may establish their firms in areas with a strong financial environment,
others in more remote areas may suffer from a lack of access to external finance. This disparity
aligns with the concept of the "regional funding gap," which describes the systematic disad-
vantages firms in peripheral regions face when seeking capital (Martin et al. 2005). Traditional
sources of funding, such as venture capital (VC) and bank loans, tend to be concentrated in
financial hubs, leaving entrepreneurs in less-developed regions with fewer financing options.
Before the design of ECF platforms, the importance of spatial proximity was well documented
for the investment decisions of venture capitalists (VC). Earlier studies indicate that venture
capital firms prefer investments in their local areas (Cumming and Dai 2010; Kolympiris et al.
2015). This is known as the home bias phenomenon, documented across different domains in the
financial and economic literature (Ahearne et al. 2004; French and Poterba 1991). It may exist
for various reasons, such as reduced information asymmetries, more affordable due diligence
capabilities, decreased transaction costs (Cumming and Dai 2010; Sorenson and Stuart 2001),
or regional embeddedness such as the connection to regional actors, network, environment, and
established culture Birkholz (2024).

Restrictive regulations are applied when it comes to financial assistance to entrepreneurs,
small firms, and startups by banks. For instance, in Germany, local or regional savings and
cooperative banks adhere to a policy known as the "regional principle," which imposes strict
limitations on their lending activities. Specifically, these banks are required by law to provide
loans exclusively to businesses located within their local regions (Gramlich et al. 2020). This
regulatory constraint further exacerbates the regional funding gap, making alternative financing
sources such as ECF particularly attractive. By contrast, ECF platforms, which facilitate digital

mediation between small-scale investors and entrepreneurs seeking equity, appear capable of
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addressing these so-called home-bias-related investment decisions and eliminating distance-
related economic frictions apparent in early-stage VC markets (Agrawal et al. 2010; Agrawal
etal. 2015; Lin and Viswanathan 2016). Notably, ventures from high-unemployment areas tend
to perform better in ECF campaigns, despite facing higher failure risks (Lazos 2024).

Through ECF, entrepreneurs can make a public call to sell a specified amount of equity or
bond-like shares in their company online, to attract numerous investors (Ahlers et al. 2015).
According to Correia et al. (2024), the pre-investment period is important and involves strate-
gic decisions shaped by entrepreneurs’ funding needs, the regulatory environment, and the
characteristics of crowdfunding platforms. The key distinction between equity crowdfunding
and traditional fundraising lies in its digital nature: Entrepreneurs openly solicit funding on
a crowdfunding platform and investors base their decisions on the provided information. Ad-
ditionally, the platform facilitates transactions by offering standardized investment contracts,
handling payments, and allowing for information updates (Block et al. 2018), thus reducing
the transaction costs (Belleflamme et al. 2014; Estrin et al. 2024). Research also suggests
that presenting structured information on these platforms enhances investor engagement and
increases campaign success, particularly in financially constrained settings (Yang et al. 2025).

Once platform administrators grant entrepreneurs access, platforms become accessible at
relatively low costs. Information collection, due diligence on proposed projects, and monitoring
of entrepreneurial activities occur within the virtual exchange facilitated by the platforms. This
digital marketplace effectively addresses most economic requirements typically demanded by
investors while simultaneously offering lower transaction and search costs (Hornuf et al. 2022).
Crowdfunding investors usually make relatively small investments and do not acquire the
monitoring or control rights typically granted to accredited investors like venture capitalists
(Belleflamme et al. 2014; Cumming and Johan 2007; Lerner 1995). Cultural background may
also shape investor behavior in ECF. Barbi et al. (2023) show that individuals born in Italian
provinces with high levels of social capital are more likely to invest in riskier campaigns,
underscoring the influence of inborn trust-based traits over environmental factors.

However, there are other studies arguing that the preference for local investments may remain
prevalent (Agrawal et al. 2010; Agrawal et al. 2015; Guenther et al. 2017; Lin and Viswanathan
2016). Hortagsu et al. (2009) observe a similar trend on other platforms, revealing that despite
the distance-independent nature of online platforms like eBay, the likelihood of a purchase is
still inversely correlated with distance.

This is discussed from both sides of the market, from the perspective of entrepreneurs, who
are the main focus of this analysis, as well as from the perspective of investors. Entrepreneurs
are more likely to choose to establish their companies in regions characterized by a good local
infrastructure ecosystem as well as functioning social and cultural ecosystem (Stam 2009; Stam
and Spigel 2016). This preference is more prevalent in urban areas, largely due to the advantages
they offer over rural counterparts. One key benefit is the large population size and density, which

earlier research shows to positively influence entrepreneurial activity (Wagner and Sternberg



2004). It allows for easier access to both customers and the necessary resources such as capital,
labor, and suppliers, facilitated by the concentrated population (Stam 2009). However, recent
evidence by Kim and Orazem (2025) shows that the impact of population, industrial diversity,
and skilled labor on new firm formation has declined more sharply in rural areas than in urban
ones, contributing to a further widening urban—rural gap in firm entry rates.

Furthermore, according to the classic *incubation hypothesis’ in urban economics, cities offer
the availability of labor, rentable space, and services, etc. to small-scale production (Stam 2009).
Urban areas also facilitate interactions with skilled individuals, increasing human capital and
entrepreneurial opportunities (Glaeser 1999; Glaeser 2007). The presence of universities and
research centers in urban areas generates new knowledge, crucial for innovative entrepreneurs,
thus increasing the propensity for entrepreneurship (Audretsch et al. 2006). Additionally, the
abundant employment opportunities in cities reduce the risk for entrepreneurs by providing a
fallback option if their ventures fail (Stam 2009). An essential factor influencing entrepreneurial
decisions, particularly in crowdfunding, is access to high-speed internet. According to Bertschek
et al. (2023), this access is generally superior in urban areas compared to rural areas.

Given the discussion indicating a higher likelihood of finding entrepreneurs in urban com-
pared to rural areas, we expect that equity crowdfunding (ECF) campaigns initiated by en-

trepreneurs should also be more prevalent in urban areas.! Following this reasoning, we derive:
Hypothesis 1: The denser an area, the greater the likelihood of successful ECF-funded firms.

Conversely, with finance remaining highly concentrated in specific locations, urban areas
also see a significant presence of other funding sources, such as venture capital (Martin et al.
2002; Martin et al. 2005) and traditional banking (Hegerty 2015). Since recent evidence by
Fasano et al. (2025) suggests that ECF alone may not boost firm performance—especially
as financially constrained firms often use ECF funds to stabilize finances rather than pursue
growth—it is important to examine how ECF interacts with other funding sources, specifically
whether banks and venture capital act as substitutes or complements to equity crowdfunding.

According to the pecking order theory (Myers and Majluf 1984), entrepreneurs prioritize
financing options based on the costs associated with information asymmetry, relying first on
internal funds, then debt, and only turning to external equity as a last resort. This theory is
further supported by Walthoff-Borm et al. (2018): firms resort to ECF as a last option when

they have exhausted internal funds and lack additional debt capacity.”

I'There is also suggestive first evidence that the majority of successful ECF campaigns are initiated in major
cities (Gallemore et al. 2019; Langley 2016; Mollick 2014), known for their diverse and sophisticated human
capital (Florida 2003). Guenther et al. (2017) provide further evidence with their study on the Australian Small
Scale Offerings Board (ASSOB), one of the world’s largest investment crowdfunding platforms. They observe
that firms located near metropolitan areas were more likely to achieve funding targets than firms in remote areas.
(Similar results are reported by Maymoni and Solodoha (2025) for the Israeli platform Headstart.)

ZHowever, this framework may not fully apply to early-stage startups, which often lack access to both internal
funds and traditional debt.



This raises the question of how ECF interacts with other financing options. Although
Bernardino and Santos (2020) affirm that there is a pecking order where entrepreneurs turn to
crowdfunding after being rejected by banks, they also highlight a reverse pecking order where
entrepreneurs opt for bank financing due to a lack of awareness about ECF. Miglo (2022) further
corroborates these findings through a theoretical model that examines a firm’s choice between
crowdfunding and traditional banking. His results suggest that bank financing is more prevalent,
as crowdfunding often becomes impractical due to moral hazard problems, thus supporting the
substitution argument between ECF and bank financing.

Finally, Cole et al. (2019) offer further explanations as to why ECF and banks may serve
as substitutes. First, both banks and crowdfunding markets have the capacity to raise similar
amounts of funds. Second, crowdfunding platforms offer a wider variety of fee arrangements
(Cumming and Zhang 2016), allowing entrepreneurs to find more attractive fee structures in
contrast to those offered by banks. Third, in contrast to crowdfunding markets, traditional
banking experiences a pronounced investor bias, particularly regarding age, location, gender,
and ethnicity (Bellucci et al. 2010; Wang and Prokop 2024). ECF may also reduce gender bias
in financing. While female entrepreneurs often face greater challenges in securing traditional
venture funding, recent evidence shows they perform equally well as male peers in initial
equity crowdfunding campaigns but encounter a gender gap in subsequent rounds, which may
be mitigated by more ambitious funding targets and promotion strategies (Prokop and Wang
2021). This is supported by evidence from China showing that female-led teams perform as well
as male-led ones, and gender diversity within teams improves crowdfunding success (Chuang
etal. 2025). Additionally, team dynamics and composition, including family ties, also positively
impact crowdfunding achievement (Campopiano et al. 2025; Troise et al. 2024).

When entrepreneurs are unable to meet the criteria for bank debt financing, they frequently
turn to external funding sources like venture capital (VC), which has similarities to equity
crowdfunding (ECF). Both financing types involve investing in businesses in exchange for a
share of profits and show similar clustering tendencies (Agrawal et al. 2015; Guenther et al.
2017; Kolympiris et al. 2015). Similarly, ECF investors share a comparable risk profile, as
they understand and accept high risks, anticipating that a few successful investments will offset
multiple failures (Estrin et al. 2018). Furthermore, the presence of active VC markets not only
pushes VC-backed startups toward riskier scaling strategies but also incentivizes non-VC-backed
firms to take risks, hoping for follow-on VC funding opportunities (Norbéck et al. 2024).

However, there are significant differences between them. Beyond the typical VC monitoring,
they offer larger amounts of funding, starting at around 1 million Euros, while ECF generally
provides smaller amounts of equity, usually far below 1 million Euros (Belleflamme et al.
2014; Cumming and Johan 2007; Hornuf and Schwienbacher 2018).> Additionally, they target

different sectors, with the VCs preferring to invest in more high-tech firms than the crowd

3 According to Hornuf and Schwienbacher (2018), the typical funding amount of crowdfunding campaigns in
Germany is on average set for 50,000-100,000 EUR.



(Stevenson et al. 2018). However, when the crowd supports ventures in sectors typically
associated with VC, the two funding sources may complement each other, as ECF investments
may attract subsequent VC funding (Sorenson et al. 2016).

One explanation for this complementarity lies in signaling theory. Vismara (2018) find
that investors who make their profile public are more likely to attract other investors in the
initial days of the campaign. Ahlers et al. (2015) highlight that retaining equity and providing
more detailed information about risks may be interpreted as effective signals and may therefore
impact the probability of funding success. Hence, in the context of ECF, successful fundraising
serves as a signal of firm quality, reducing uncertainty for institutional investors such as VCs.

Building on these insights, we propose that ECF and venture capital are spatial comple-
ments and that bank loans act as substitutes. In light of these considerations, we formulate the

following hypotheses:

Hypothesis 2a: From a spatial standpoint, in comparison between regions, bank-provided
loan financing will tend to act as a substitute.
Hypothesis 2b: From a spatial standpoint, equity through venture capital will tend to serve

as a complement to successful ECF campaigns.

Existing research predominantly explores the home bias pattern in ECF and those factors
influencing location choice (Agrawal et al. 2010; Agrawal et al. 2015; Guenther et al. 2017).
With this paper, we aim to address the identified gap in the literature by offering a systematic
analysis of the geographical patterns of successful ECF campaigns, particularly exploring the
geographical clustering of ECF campaigns and traditional financing institutions. Furthermore,
we provide evidence on the nature of the relationship between ECF and traditional financing
methods (e.g., banks, venture capitalists). Within our empirical strategy, we also exploit the
2015 implementation of the Small Investor Protection Act (Kleinanlegerschutzgesetz, KASG)

in Germany as an exogenous event to further test Hypothesis 2.

3 2015 Small Investor Protection Act (KASG) in Germany

The introduction of the Small Investor Protection Act (Kleinanlegerschutzgesetz, KASG) in
Germany in 2015 marked a turning point for equity crowdfunding (ECF) regulation within the
country. Prior to KASG, Germany had largely taken a laissez-faire approach to crowdfunding,
operating within the framework of existing securities law without specific regulation. This
allowed equity crowdfunding to grow under the general provisions of the German Securities
Prospectus Act (WpPG) and the Investment Act (VermAnlG). These laws exempted issuers from
filing a prospectus for security and investment issues under €100,000, though the definition
of "investment" was narrow and excluded subordinated profit-participating loans (Hornuf and
Schwienbacher 2017).



This regulatory gap enabled issuers to bypass prospectus requirements by structuring con-
tracts around subordinated loans, allowing campaigns to raise unlimited amounts without filing
requirements. However, concerns over investor protection and the integrity of crowdfunding
markets prompted reform. In April 2015, the German Parliament passed KASG, explicitly
targeting equity crowdfunding and expanding the regulatory oversight for small investor pro-
tection. KASG allowed firms to raise up to €2.5 million without a prospectus and provided
specific conditions on investment limits for individual investors. Generally, investors could
contribute up to €1,000 per campaign, with exceptions for wealthier individuals, who could
invest up to €10,000 if they had a net worth over €100,000 (Hornuf and Schwienbacher 2017).

Importantly, while the KASG introduced stricter rules for some investment vehicles, it
preserved important exemptions for subordinated profit participation loans - the most common
instrument in crowdfunding - allowing firms using this model to continue raising funds with
minimal regulatory burden. By explicitly protecting the rights of smaller firms that rely on
these instruments, KASG facilitated their access to crowdfunding markets while ensuring
greater investor protection. As a result, smaller companies gained a competitive advantage by
being subject to fewer regulatory restrictions than those relying on more complex investment
structures (i.e. silent partnerships or non-securitized participation rights). For the latter, the
€100,000 threshold remained intact.

In this context, KASG has reshaped both the structure of crowdfunding campaigns and their
accessibility for early-stage investors and firms in Germany. From an analytical perspective,
KASG represents an exogenous regulatory shock to the crowdfunding market, as it was an
unexpected policy intervention not driven by the market itself. This exogeneity allows us to
apply an event study approach to assess its impact, particularly on the number and regional

distribution of successful ECF campaigns, which will be discussed in the following sections.

4 Data

The financial market in Germany for investing in entrepreneurial activities is relatively diverse.
Traditionally, in Germany (in contrast to the Anglo-Saxon countries), regional banks run nu-
merous publicly supported loan programs to finance entrepreneurs with their newly founded
firms. Germany’s venture capital market is comparably small and the amounts invested are
below those in the UK and the USA (Estrin et al. 2024). Equity crowdfunding emerged in
Germany in 2011, with regulatory control of it being imposed since 2015 through the KASG.
In our analysis, we use three kinds of data: the number of Equity Crowdfunding campaigns
that were successfully launched on the two major German platforms, the number of early-stage
venture capital investors (VCs), and the number of monetary financial institutions (MFIs)*.

As for equity crowdfunding, we include two German platforms: Companisto and Seedmatch.

4Monetary Financial Institutions (MFIs) are referred to as banks.



Both together lead the market in terms of total amounts raised and the number of successful
funding rounds. Seedmatch was launched in 2011 and Companisto in 2012. Although there are
differences between the organizational arrangements for funding on the platform, both platforms
adhere to funding equity investments with similar upper limits, and both apply the all-or-nothing
funding model. Moreover, both have established screening processes that lead to very high rates
of successful campaigns of around 98 percent, such that the number of approved campaigns is
the same as the number of successful campaigns (Loher 2016).

The whole sample comprises 266 campaigns. Campaigns launched in either 2011 or 2019,
as well as campaigns financing motion pictures, real estate projects, or venture debt, are excluded
since this analysis focuses exclusively on entrepreneurial equity crowdfunding. We also do not
include any campaigns after 2019 as the COVID-19 pandemic affected entrepreneurship and,
thus, ECF platforms. Moreover, Companisto underwent a fundamental transformation in its
business model starting in 2019, shifting from a traditional equity crowdfunding platform to
an active investor community model, known as the Companisto Investment Club. Given this
structural change, which significantly altered investor behavior, platform dynamics, and the
nature of startup financing, we conclude our analysis in 2018. This ensures that our findings
reflect a consistent market environment before the onset of these substantial modifications. The
resulting sample consists of 193 start-up campaigns, run by 171 companies between 2012 and
2018. Collectively, €80 million was invested in these ECF campaigns.’

Second, we use data on the location of early-stage venture capital investors. Given that
VCs’ investment decisions are influenced by spatial determinants, it is reasonable to assume
that the number of early-stage investors in a region and the amount of venture capital invested
in the same region are correlated (French and Poterba 1991). The final sample consists of 411
investors who invested in early-stage companies at least once or if no kind of investment record
is publicly available, stated that they are investing in early-stage companies in general. The
sample comprises accelerators, incubators, venture capitalists, corporate venture capitalists,
government offices, private equity firms, family offices, micro VCs, publicly known angel
groups, SME-holding companies (‘Mittelstaendische Beteiligungsgesellschaften’), and hybrids.
Business angels are excluded. The sample comprises data from the BVK, complemented by data
from Crunchbase. Founding dates of the early-stage investors, if not available, were gathered
from the German Handelsregister (‘trade register’). The correlation between the number of
early-stage investors in one region and the amount of venture capital invested in the same
region is fairly high (see Appendix C). Thirdly, in addition to the early-stage investor variable,

the number of monetary financial institutions subject to the European Central Bank’s minimum

5The German ECF market consists of more Equity Crowdfunding platforms and the overall number of platforms
and the estimated accumulated market volume of ECF may vary in the literature, depending on the market-
segmentation approach chosen for each respective study. One author reports 59 Equity Crowdfunding platforms
for 2016, while many of them did not launch a single successful campaign (Dorfleitner et al. 2017). The most
active platforms, however, in each and every sample used in the literature, are Seedmatch and Companisto. These
have a joint market share of about 90% (Loher 2016). Counting pure equity-crowdfunding portals that have not
implemented a sector restriction, it is most likely that the high market-share numbers are still valid in 2024.
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reserve requirement will serve as an indicator of the development of the financial intermediation
infrastructure across regions.

As we investigate regional phenomena that are related to entrepreneurial activities looking
for external finance and as entrepreneurial activities are, per se, also influenced by regional
factors, we control, in our estimation approach for various factors at the NUTS 2-level, among
others, for the income per capita that a region generates. We use disposable rather than
national income or GDP as this is closer to the concept of income generally understood in
economics. Moreover, we control for population and population density, the latter being
important for capturing economic effects related to dense versus remote areas. To control for
the experience of entrepreneurs, we include the region’s specific median age of entrepreneurs in
our analysis. We also use information on the local unemployment rate provided by the Federal
Employment Agency which is defined as the share of registered unemployed over the entire

working population, consisting of all employed plus the registered unemployed.
Table 1 is approximately here.

Table 1 provides descriptive statistics based on 266 observations. Values for all activity
variables are separately calculated for successful ECF campaigns, early-stage investors, and
MFIs. The data also reveal that regions have an average disposable income of 19,249.82 EUR,
an unemployment rate of 4.5%, and a start-up rate of 1.40%. Additionally, these regions have a
population density © of 446.61 people per square kilometer and a total population of 2,145,107.

The median age of entrepreneurs in these regions is about 46 years.

S Empirical Framework

5.1 Spatially filtering procedure

Our empirical strategy consists of two steps: In the first step, we use the so-called eigenvector
spatial filtering (esf) approach. Essentially, this approach is used to remove regional interde-
pendencies from a specific variable. The advantage of the esf approach is that, unlike referring
to the Spatial Durbin Model, it does not require any distributional assumptions about the error
term (see Koley and Bera 2024). Pace et al. (2013) further argue that the esf approach is
particularly beneficial for models where the dependent variable represents — as in our case —
binary outcomes, discrete choices, or Poisson-distributed counts.

Afterward, we employ conventional econometric tools that are based on the assumption
of spatially uncorrelated errors, such as zero-inflated Poisson and negbin approaches (second
step). The literature provides two well-established filtering methods (for a review, see Getis and

Griffith 2002). The first approach is based on the local spatial autocorrelation statistic (Getis

The division of the number of people in an area by kilometers.
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and Ord 1992), while the second is based on an eigenfunction decomposition that is related to
the global spatial autocorrelation statistics, known as Moran’s I. As pointed out by Badinger
et al. (2004), both approaches are equally effective. As the Getis and Ord (1992) approach
is computationally simpler, we use it in our estimations and provide a brief description of the
approach. In a nutshell, if we apply this filtering method to all variables used in the regression
models introduced below, spatial autocorrelation that is isolated in X should not significantly

affect the regression results. For further details, see Appendix B.1.

5.2 Event Study

In this analysis, we examine the impact of the Small Investor Protection Act of 2015 (Kleinan-
legerschutzgesetz, KASG) on the number of successful equity crowdfunding campaigns across
German regions from 2012 to 2018, using the event study model as outlined by Callaway and
Sant’Anna (2021) and Goodman-Bacon (2021). A key purpose of excluding ECF-funded firms
from KASG’s regulatory restrictions is to stimulate startup growth and innovation by providing
easier access to capital without imposing regulatory burdens. Hence, for ECF firms, KASG
acts as a supportive measure, creating a more favorable environment for startups and actively
encouraging ECF activity. In this framework, we define the treatment group as regions where
firms first achieved successful ECF campaigns only after the enactment of KASG in 2015, while
the control group includes regions without any successful ECF campaigns before or after the
KASG. This definition ensures that the treatment group had no ECF activities before KASG,
allowing us to isolate the impact of KASG and not confuse it with pre-existing trends. Further,
because the treatment and control groups had no ECF activity prior to 2015, we expect their
trends to have been parallel in the absence of the law. By comparing these two groups, we are
able to attribute the observed increase in ECF activity in the treatment group to the KASG.

To control for potential confounding variables, we use Coarsened Exact Matching (CEM) to
align regions on key pre-treatment characteristics (see Appendix B.2). Combined with an event
study design, we strengthen our ability to attribute differences in ECF activity to KASG and
not to other factors. This approach allows us to make robust causal claims and assess its impact
on the regional distribution of successful campaigns. For further details on how the event study

was conducted, see Appendix B.3.

6 Results

6.1 A descriptive view on equity crowd-funding in Germany

We start our analysis by investigating how equity crowd-funding is localized in Germany. For
this purpose, we make use of a global Moran’s I analysis to obtain a descriptive overview of

whether ECF activities are clustered in German regions. In contrast to earlier research (Breznitz
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and Noonan 2020), our data set also allows for exploiting the time dimension to examine whether
a potential clustering behavior of the number of successful ECF campaigns has become more
or less relevant over the 2012-2018 period. The results of this analysis are depicted in Table 2.

Moran’s I is a standard measure for spatial correlation and ranges between -1 and 1, where
positive (negative) values indicate positive (negative) spatial autocorrelation. Moran’s I is a
global statistic that allows us to test whether the spatial correlation is significantly different from
zero (Cliff and Ord 1981). The Moran’s [ analysis in Table 2 shows that, for each period, the
Moran’s I coeflicient remains negatively stable over the 2012-2018 period, indicating negative
spatial autocorrelation. However, the small z-statistics and corresponding large p-values show
that this negative spatial correlation is not significantly different from zero. In other words, the
small z statistic over all time periods shows that ECF activities are very localized activities and

these observations are rather stable throughout the 2012-2018 period.
Table 2 is approximately here.
Figure 1 is approximately here.

Nevertheless, successful ECF activities are densely clustered within a specific Nuts-2 region,
which is in line with a large body of literature pointing to the fact that digital finance is also
clustered. Our finding is graphically supported by Figure 1. Besides successful ECF campaigns
(yellow), this Figure depicts the geographical distribution of monetary financial institutions
(blue) and early-stage investors (green) aggregated on the German state level (Nuts-1) from
2012-2018. Overall, the sample accounts for the 193 campaigns that were launched. Figure
| indicates three major hot spots for Equity Crowdfunding. It is concentrated around Berlin,
Hamburg, and Munich. Overall, little less than 60% (111) of all ECF campaigns are launched
by companies located within these three cities, not counting their peripheries. To a lesser
extent, Equity Crowdfunding campaigns also take place in Baden-Wurttemberg (ca. 13%, 26
campaigns), where they are not concentrated in a single city. Across the rest of Germany, ECF
campaigns are relatively rare.

Similarly distinctive is the geographic distribution of early-stage investors. The three Equity
Crowdfunding hot spots accommodate a large number of early-stage investors. In particular,
Berlin and Munich are home to registered early-stage investor offices. Berlin hosts 104 early-
stage investors, approximately 25% of the sample (411 investors). Another 109 (27%) are
located in Bavaria, with around 75 (18%) in the greater Munich area. Between 2012 and 2018,
annually about €880 million were invested in venture capital in Germany; 67% of it in Berlin
and Bavaria. Only 6% of the capital was invested in the eight German states with low venture
capital shares, indicating distinctive spatial heterogeneity across Germany.

Regarding registered monetary financial institutions, Frankfurt, with its stock exchange,
accommodates the highest number of MFIs for a single German city (140 — 9% of the sample;

greater Frankfurt totals 163). A large number of MFIs are also registered in the populous Ruhr
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area and Stuttgart, where again Equity Crowdfunding plays a negligible role, while a strikingly
low number (17, ca. 1% of the sample) is registered in Berlin. Munich is an exception in the
sense that it hosts a relatively large number of both MFIs and early-stage investors. All in all, it
seems the MFIs in Germany are mostly registered across southern and western Germany.

The data in Figure 1 might be spatially correlated.” After removing the potential spatial cor-
relation between Nuts-2 regions with the procedure explained in Section B, Figure 2 represents
the regression line of a simple OLS regression of successful ECF campaigns on early-stage
investors and MFlIs, respectively. These regression lines are embedded into so-called hexagon
plots to visualize the density of data points. Hexagon plots have a similar interpretation as scatter
plots. However, scatter plots do not provide information regarding the relative concentration of
points in particular locations, which is due to the overplotting problem related to our dataset.”
To address this problem, we produce hexagonal bin plots, where the data range is covered by
equally sized hexagons. The color gradient in Figure 2 indicates the density of data points that
fall inside a specific hexagon, where brighter colors show a higher density.

We start by focusing on ECF campaigns and early-stage investors. Turning to the left
panel of Figure 2, we see that the observations are most dense near the origin. This density
rapidly decreases if we move in the northeast direction. We also observe that regions with a
large number of successful ECF campaigns benefit from a relatively large number of early-
stage investors (points above the regression line). However, these regions (with five or more
ECF campaigns per year) are rather the great exception. Berlin, Munich, and Hamburg are
responsible for the most severe outliers.

Next, we turn to the right panel in Figure 2, where we focus on ECF campaigns and traditional
MFIs. Compared to the left panel, the picture is different. Performing a simple OLS regression
of ECF campaigns on MFIs reveals that there is virtually no correlation between these variables.
Further, and in contrast to early-stage investors, even for regions with a large number of MFIs,
the number of ECF campaigns is close to zero. As visualized by the hexagon plot, this holds
for the great majority of data points (see non-blue-colored hexagons below the regression line).
Before we continue our analysis, it is worth summarizing the most important findings:

Result: Successful ECF campaigns are densely clustered in three regions, namely Berlin,
Munich, and Hamburg. The spatial distribution of traditional financing supplied by financial
monetary institutions is more widespread across the country, while early-stage investors are
geographically closely connected to successful ECF campaigns, particularly in Berlin, Munich,
and Hamburg.

One implication of these findings is that the location of early-stage investors matters for

"The Moran’s I analysis depicted in Table 1 suggests that spatial autocorrelation is not a relevant issue for the
ECF-campaign variable. However, this does not need to be true for the remaining variables as well. Indeed, we
show that some of the controls that we use later in the regression analysis exhibit significant spatial autocorrelation.
Results are presented in Appendix D.1. Therefore, for every considered year, we filter all variables based on the
procedure outlined in section 3.

8We use these plots to address the overplotting problem originating in the fact that, for most regions, no or only
a few ECF campaigns and early-stage investors are observed.
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the locational choice of ECF-financed companies. To obtain a better understanding of this
potentially interesting relationship, in the next subsection, we examine the spatial localization
of ECF-financed companies and the geographical context in which they operate. Thus, we
include in our analysis the location of traditional early-stage investors that consist of banks and

VCs and investigate their spatial relationship with these traditional investors.

Figure 2 is approximately here.

6.2 Regression results

The dependent variable in our approach is the number of ECF campaigns. As some regions in
our sample did not launch an ECF campaign between 2012 and 2018, the distribution of this
variable is heavily right-skewed toward zero, implying that we cannot assume that the error of
the outcome variable follows a normal distribution. Therefore, we rely on zero-inflated Poisson
and negbin model regressions,” where the latter approach takes a possible overdispersion of
count data into account. The zero-inflated Poisson/negbin model addresses the issue when
data contain a higher fraction of zeros than is likely what we expect to be “produced” by

a Poisson/negbin model.'’

We suspect that the number of zeros may be inflated since only
a small fraction of regions successfully launched ECF campaigns between 2012-2018. This
could be either because ECF campaigns failed in some regions (which we can exclude as almost
all campaigns that were approved also succeeded) or, what is highly likely, because a region
has not yet been engaged in an ECF campaign.'! A standard Poisson or negbin model would
treat these types of zero observations as homogenous, which, in turn, leads to biased statistical
results. We apply these models to our spatially filtered data set X*. Filtering our data should
be interpreted as a procedure to obtain more precise estimates, where the filtering procedure,
per se, provides a substantial amount of information on the spatial dependence regarding the
distribution of successful ECF campaigns, as shown below.'”

The zero-inflated Poisson models in Tables 7 strengthen the descriptive analysis presented
in subsection 6.1. First, our dependent variable, ECF campaigns, shows an excess of zero
observations (79 of 266 observations). We suspect that the number of zeros may be inflated
for two reasons: first, in some regions, no ECF campaigns were approved during our sample
period; or, second, no campaigns were started on either of the platforms between 2012 and 2018.
Of course, treating these two events as homogeneous would lead to biased results. Hence, we

separately present the result of a Poisson regression in Part I of Table 7 and that of a logit

°For the analysis, we use the Stata-packages zinb and zip.

10See Long (1997), pp. 242-247 and Cameron and Trivedi (2005, May), pp. 680-681.

'"We should add that we cannot observe potential ECF campaigns that were not admitted to the platforms.

12 Alternatively, one could ignore the overdispersion and estimate a fixed effects Poisson model. However, we opt
against this alternative. First, the standard panel fixed-effects Poisson model ignores the conditional overdispersion
of our data. Second, we lose 63% percent of our regional areas due to zero outcomes and, third, the time dimension
is rather short (T=7). Therefore we pool the data and rely on the zero-inflated Poisson model.
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regression in Part IT of Table 7.' In other words, Part I of Table 7 corresponds to the standard
Poisson model for ECF campaigns that have been indeed undertaken, while Part IT of Table 7
contains the “real” zeros, i.e. regions that have never undertaken an ECF campaign. We follow
Cameron and Trivedi (2010) and compute robust standard errors for all regressions.

To connect the results from our descriptive analysis executed in the previous subsection, we
start by regressing the number of ECF campaigns on population density to test Hypothesis 1 (see
column 1). The first column in Part I of Table 7 shows a highly significant (1% level) coefficient
of —0.00119 for population density that is difficult to interpret. Thus, we compute marginal
effects. The associated marginal effect with population density is —.0002674, which implies
that an increase in the population density of a region implies a significantly higher probability
of conducting successful ECF campaigns compared to a region where the population density
remains the same. Thus, successfully ECF-financed firms are more likely to be located in a
highly dense area than in a remote area, confirming Hypothesis 1.

Next, we regress the number of ECF campaigns on MFIs and early-stage investors (column
2). The results of this regression are again found in Parts I and II of the first column of Table
7. The second column of Part I of Table 7 shows that c.p. the existence of MFI significantly
decreases the expected log count on a 5% level by 0.008, while for each unit increase of early-
stage investors, the expected log count of a region-specific ECF-campaign increases significantly
on a 1% significance level by 0.0242 c.p. Part I of Table 7 models if a region does not pursue
an ECF campaign. Based on the results of Part II of Table 7, we compute marginal effects by
estimating the probability of a "real zero" or, in our example, the probability of not performing
an ECF campaign. We find that it is more likely for a region to pursue an ECF campaign if this
region consists of early-stage investors, while it is less likely to be engaged in an ECF campaign
if the region has only financial access to traditional MFIs. While the former effect is highly
statistically significant on a 1% level of significance, the latter is not anymore.'*

We further examine whether an additional early-stage investor affects the expected number
of ECF campaigns. For this purpose, we compute the expected number of ECF campaigns for
a region that moves from no early-stage investors to one investor while still holding the number
of MFIs at its mean of 45.01. The significant difference in ECF campaigns for regions with
and without early-stage investors is 0.19. In general, the expected number of ECF campaigns
exponentially increases as the number of early-stage investors grows (see Figure 3). This figure
further reveals that the expected number of ECF campaigns is lower the higher the number
of MFIs. For example, if there would be 90 early stage investors, we could expect 10 ECF
campaigns if their would be 40 banks in the same region, but only 3 ECF campaigns if there
would exist 160 banks.

Figure 3 is approximately here.

3The detailed regression results summarized with Table 7 are relegated to the Appendix D.1.
'4The computed marginal effect for not conducting an ECF campaign for early-stage investors is -0.0444, while
itis 0.0018 for MFIs.
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However, the effect of early-stage investments on ECF campaigns might be affected by a
different set of confounding factors. Therefore, we add controls for population, socioeconomic
factors, and employment in our regression. The results of this regression are summarized in
columns 3-6 in Table 7, respectively. In column 3, we additionally include the household
income (log), total population, as well as startup rate as additional regressors. As evident from
the third column of Part I of Table 7, only the startup rate is statistically significant on a 1%
level. If regions actively engaged in ECF campaign activities experience a 1% increase in their
start-up rate, this is associated with a significant rise in the expected number of ECF campaigns
by approximately 5 times (exp(1.611) =~ 5.00), holding all other covariates constant. This
finding is qualitatively robust even if we control for the regional unemployment rate (column 5
of Part I of Table 7) or if we exclude Berlin from the sample (column 6 of Part I of Table 7). The
median age of entrepreneurs has not related to ECF campaigns (column 4 of Part I of Table 7).

Moreover, we make use of Part II of Table 7 to obtain a better understanding of why
regions are not engaged in ECF campaigns ("real zero" case). We compute the marginal effects
of potentially influential factors, such as unemployment rate or start-up rate, to quantify the
probability of regions to not be engaged in ECF activities. Important is the respective sign of
the estimated coeflicients presented in Part II of Table 7. For all regressions, the sign of the
early-stage investment is negative, indicating that it is more likely to conduct ECF campaigns
if the number of early-stage investors (MFIs) increases (decreases). Additionally, it seems
that densely populated areas are more likely to conduct ECF campaigns. However, as we
argued before, ECF campaigns are highly concentrated, especially in Berlin. Therefore, in the
subsequent subsection, we investigate whether our findings still hold if Berlin is excluded from

the sample.

6.3 Berlin stands out

Berlin’s crowdfunding scene is substantial, hosting a quarter of all German crowdfunding
projects in 2018. Over the past decade, Berlin became a hub for various crowdfunding types,
including donations, rewards, equity, and real estate. Major platforms like Companisto (equity),
BetterPlace (donations), StartNext (rewards), and Funding Circle have established operations
within the city limits (Langley et al. 2020). The city’s vibrant creative and digital start-up
economy supports its unique crowdfunding scene. With 35,000 to 40,000 start-ups annually
since 2008, notable companies like Soundcloud, 6Wunderkinder, ResearchGate, and Delivery
Hero have emerged. Berlin hosts many co-working spaces and accelerators, bolstered by
universities and a significant influx of migrants (Langley et al. 2020).

Hence, we ask whether our main findings still hold if Berlin is excluded from the regression
(see in column 6 in Table 7). Again, we compute marginal effects for early-stage investors,
MFIs, disposable income, total population, population density, and the unemployment rate with

and without Berlin. We use estimation results stored in columns 5 and 6 in Part II of Table 7.
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Table 3 is approximately here.

Results are summarized in Table 3. First, irrespective of whether we exclude or include
Berlin, we find that it is more likely for a region to pursue an ECF campaign if this region
includes early-stage investors, while it is less likely to be engaged in an ECF campaign if the
region has financial access to traditional MFIs. This confirms our finding in the basic regression.

Second, we find that increasing the start-up rate decreases the chance that a region engages
in future ECF campaigns. This might be interpreted as a competition between startups and ECF
campaigns for regions that have not been engaged in ECF campaigns thus far. Third, if Berlin
is excluded from the sample, a lower unemployment rate increases the likelihood of a region
being engaged in future ECF campaigns. It should be noted that Berlin has relatively high
unemployment rates. Fourth, we observe that increasing the population density significantly
increases the likelihood of pursuing an ECF campaign only if Berlin is included.

Our analysis demonstrates that the regional drivers of ECF campaign activity extend beyond
the Berlin effect. By conducting the analysis both with and without Berlin, we show that the
presence of early-stage investors, local startup dynamics, and labor market conditions remain
significant predictors of ECF activity, indicating that these dynamics are not solely driven by

Berlin’s exceptional position but reflect broader patterns across German regions.

6.4 Event Study: The impact of KASG on ECF

One drawback of our analysis could be that our main finding that successful ECF campaigns
act as a complement for VC is not causally established by our regression analysis. Therefore,
we make use of the KASG implementation as an exogenous event to corroborate our findings.
This section presents the results of our event study model analyzing the effects of the KASG on

the number of ECF campaigns.
Figure 4 is approximately here.
Table 4 is approximately here.

In Figure 4, the estimation captures the impact of the KASG introduction on ECF campaigns.
We observe significant increases in campaign numbers immediately following the policy’s
implementation. At period ¢t = 1, the treatment effect is positive (0.451, significant at the
5% level), indicating that KASG spurred a notable rise in ECF campaigns in the short term.
However, this effect declines in magnitude over time, with the coefficients at t = 2 and ¢t = 3
remaining positive but diminishing in strength and no longer being statistically significant (see
Table 4 for more details). This suggests that while KASG initially boosted ECF activity, the
effect is short-lived, with its influence fading after the first period. In summary, these findings

highlight a significant, yet short-lived impact of KASG on ECF campaigns.
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We also perform a sensitivity analysis using Honest DID, applying two types of restrictions:
the relative magnitude restriction and the smoothness restriction. This allows us to evaluate the
robustness of our results in the face of potential violations of the parallel trends assumption.
Under both restrictions, even when the parallel trends assumption is relaxed, the treatment effect

remains positive and statistically significant (see Appendix D.2).

7 Discussion, limitations and further research

Employing spatial eigenvalue filtering, negative binomial estimations, and an event study design,
we investigate the spatial distribution of successful equity crowdfunding campaigns (ECF) as
well as the spatial relationship between the locations of ECF campaigns and traditional investors,
comprising banks (MFIs) and other early-stage investors like VCs.

Our three main findings are: there is a significant geographic concentration of successful
ECF campaigns in dense areas, while they are rarely found in rural areas. However, this
observation does not hold for dense areas in general, but is limited to three major German
cities: Berlin, Munich, and Hamburg. This finding partly aligns with Hypothesis 1, which
posits that successful ECF campaigns tend to cluster in developed urban areas and strengthens
descriptive evidence reported in earlier studies by Gallemore et al. (2019), Guenther et al.
(2017), Langley (2016), and Mollick (2014). Yet, in contrast to earlier research, we observe
that while urban density is a necessary condition for ECF activity, it is not the only determining
factor. We observe a distinct spatial distribution of financial institutions. Banks (MFIs) are
to a certain extent more concentrated in Southern and Western Germany, particularly in city
areas like Frankfurt, Stuttgart, the Ruhrgebiet area, including Cologne, whereas early-stage
investors, such as venture capitalists (VCs), are geographically concentrated in different highly
dense regions. It turns out that ECF activities are closely tied to the strength of the VC
infrastructure in specific cities, as the number of successful ECF-campaigns is high where VCs
are concentrated; i.e. in Berlin, Munich, and Hamburg. Thus, as illustrated in Figure 3, our
findings indicate a negative correlation between MFIs and ECF platforms, while VCs show
a positive correlation with ECF platforms. These results confirm Hypothesis 2, suggesting
that ECF campaigns tend to complement VCs in a spatial context (Hypothesis 2b), whereas
traditional banks tend to act as substitutes (Hypothesis 2a).

Finally, leveraging the exogenous nature of the KASG implementation, our event study
largely confirms and strengthens our findings. While ECF and VC complemented each other
before the introduction of the KASG, the policy only temporarily disrupted this dynamic, with
the effect dissipating shortly after its implementation.

These findings have several implications for entrepreneurs, politics, and financial institutions.
First, the hope that equity crowdfunding would alleviate the home bias and increase financing
opportunities for entrepreneurs in remote locations has not been fulfilled. Geographically

speaking, we have to reject the expectation that ECF would close the regional funding gap
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in Germany. Replacing the local middleman with a digital marketplace is not sufficient to
generate access to finance for entrepreneurs in remote areas. Thus, ECF does not reduce the
concentration of access to equity for firms and start-ups in dense areas.

Secondly, there is no simple relationship between the likelihood of a successful ECF cam-
paign and the density of an area in Germany. ECF campaigns are primarily concentrated in
cities with strong VC infrastructure, such as Berlin, Munich, and Hamburg. This indicates that
in cities where traditional financing options through banks are limited, entrepreneurs are more
likely to seek alternative funding from VCs and now from ECF. There are other cities where
banks are numerous and where ECF structures are weak. In these cities, banks may be willing
to provide loans to start-ups and entrepreneurial firms that are often subsidized by public banks
like the federal KfW (Kreditanstalt fiir Wiederaufbau) or regional public banks through various
programs '°. This also means that if all German cities had strong bank structures, we probably
would have seen a weaker ECF development in Germany.

In that sense, the phenomenon of ECF growth is closely tied to the strength of the VC
infrastructure in specific cities. Thus, arguably, ECF is filling a different market gap than
originally thought; it complements the existing VC infrastructure. As VCs usually offer equity
starting at amounts of €1 m., ECF offers seem to be able to fill the gap when firms are seeking
external finance through equity below that threshold. The observed complementarity between
ECF and VCs challenges the expectation that ECF would be more effective in regions where
VC funding is scarce. Moreover, considering that VCs and ECF investors share a comparable
risk/return profile (Estrin et al. 2018), this further reinforces the notion that ECF is not just
filling a gap but complementing the existing VC landscape. Much in contrast to this, there
is probably no such funding gap in those regions where banks are strong and offer publicly
subsidized loans.

Setting these results in a wider context of start-up activities, our results clarify another in-
teresting pattern. Kritikos and Mattes (2017) observe that, during this period, Berlin, Hamburg,
and Munich had similar start-up rates as cities like Cologne, Frankfurt, and Stuttgart, where
MFIs are more concentrated and access to equity via VCs and ECF is rather limited. Thus,
despite their similar start-up activity, cities like Cologne, Frankfurt, and Stuttgart do not follow
the same pattern of VC and ECF concentration seen in Berlin, Munich, and Hamburg. In these
cities, where traditional banks are more numerous, banks appear to act as substitutes for VCs
and ECF platforms, limiting the need for alternative funding options. This suggests that while
these cities are also startup hubs, their well-established banking infrastructure may be serving
as a primary source of funding, preventing a stronger role for VCs and ECF.

Our results partially align with previous research linking urban areas to crowdfunding activ-

ity, but differ in important ways. While digital platforms have been seen as a means to overcome

5For the loan programs, KfW offers through MFIs, see KfW Group (2024) (www.kfw.de); for the regional
programs offered through regional MFIs, see Federal Ministry for Economic Affairs and Climate Action (Germany)
(2024) (www.foerderdatenbank.de)
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geographic barriers and provide more equal access across regions Agrawal et al. (2010), Agrawal
etal. (2015), and Lin and Viswanathan (2016), we observe that equity crowdfunding campaigns
remain highly concentrated in a few cities, with limited reach in peripheral or rural areas. Ad-
ditionally, contrary to the common view of equity crowdfunding as a substitute for traditional
finance, particularly venture capital, our findings suggest a spatial complementarity between
these funding sources. Unlike many earlier studies relying on descriptive or non-spatial meth-
ods (Agrawal et al. 2015; Guenther et al. 2017), our approach explicitly accounts for spatial
interdependencies, allowing us to move beyond correlation and uncover structural relationships
in the geography of entrepreneurial finance. By explicitly modeling spatial interdependencies,
we are able to account for unobserved regional spillovers and spatial autocorrelation, which are
key sources of endogeneity.

These findings have policy implications. The concentration of successful ECF campaigns in
major urban areas with VC infrastructure clarifies that new financial institutions, like platforms
for ECF, are not reducing the clustering of start-ups and entrepreneurial firms, they probably
rather benefit of such clustering. If politics should aim to address such concerns, it cannot
leave it to the market. Policies would still need to foster regional entrepreneurial ecosystems
outside these hubs. Secondly, based on our event study design, we find that the introduction
of the KASG had only a temporary impact on the number of successful ECF campaigns. This
suggests that the shift from complementarity to substitution after the KASG is also a transient
phenomenon. Therefore, our findings confirm that, at the regional level, there continues to be a
complementarity between ECF and VC in Germany. Thirdly, given the rather complementary
role of VCs to ECF platforms, encouraging collaboration between them might be another policy
measure to focus upon, if VCs and ECF platforms have not already initiated cooperation by them-
selves. Measures for inducing cooperation may include tax incentives, co-investment schemes,
or networks facilitating interaction. Such policies can enhance ECF platform’s effectiveness
and support early-stage ventures.

Our approach is not without limitations. First, in our dataset, most ECF campaigns are
clustered in large cities, aligning with earlier findings (Breznitz and Noonan 2020; Gallemore
etal. 2019; Langley 2016; Mollick 2014), which demonstrate that crowdfunding tends to cluster
in regions with high industry concentration, education, income, and population, as confirmed
by Sorenson et al. (2016). If these regions also have above-average early-stage venture capital
investors or MFIs, these omitted variables imply an upward bias of our estimates. Although
we have spatially filtered our data, the omission of non-spatially filtered unobserved character-
istics, such as endogenous amenities, still induces spatial correlation between endogenous and
exogenous characteristics of the early-stage venture capital landscape in German regions. The
standard procedure addressing omitted variables is to add spatial fixed effects (see Kuminoff
etal. (2013)). However, we cannot follow this strategy as there is not sufficient within-variation
of the ECF campaigns and MFI variables. Also, we have no information on the selection of

startups, such as whether the distribution of locations is a result of the available startups, local
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preferences of managers, or other reasons.

Future research can build on our findings by conducting longitudinal studies to understand
how the spatial dynamics of ECF campaigns evolve and identify factors contributing to their
long-term success across regions and the dynamic interactions with VCs. In that context, it
would also be important to get information on the location of firms that applied for one of
the ECF platforms but were not accepted. Currently, platforms do not provide information on
these firms, as they aim to protect the firms from facing disadvantages if the information of
being rejected would become public. Additionally, investigating the broader economic impact
of ECF on regional development — such as its effects on job creation, innovation, and economic
growth — will provide insights into its regional benefits. Moreover, future research on the spatial
distribution of ECF campaigns and on the spatial relationship between ECF and other financial
institutions should start investigating other countries, for instance, the Anglo-Saxon countries
whose financial markets for entrepreneurs, start-ups, and small firms differ significantly from
continental Europe (Estrin et al. 2024).

Another crucial area for future research is evaluating the effectiveness of policy interventions
promoting ECF across different regions. Comparative studies of various policy frameworks can
help identify best practices and guide policymakers in enhancing the ECF ecosystem. Our event
study is pointing in that direction. Lastly, investigating the impact of geographic distribution
on investor networks, particularly how proximity affects investor engagement and campaign
outcomes, will shed light on spatial factors influencing ECF success. Understanding how the
concentration of venture capitalists and early-stage investors in specific areas contributes to
the growth and success of ECF ventures is also essential. By addressing these research areas,
future studies can deepen our understanding of ECF’s spatial dynamics and its potential to foster

entrepreneurial activity and to drive economic growth across diverse regions.

8 Conclusion

We show that there is a strong geographic concentration of ECF campaigns in select major
cities of Germany. Successful ECF campaigns are not simply concentrated in dense areas. This
indicates that in cities where financing options through banks are limited, entrepreneurs are
more likely to seek funding from VCs and, more recently, from ECF. Thus, the phenomenon
of ECF growth is closely tied to the strength of VC infrastructure in specific cities, rather than
a broad urban-rural divide. We use the implementation of KASG as an exogenous event and
observe that ECF tends to act as a complement to VCs. As shown with the event study, ECF in
Germany is not able to reduce the concentration of access to equity for firms and start-ups. In a
spatial context, instead of reducing the regional funding gap, ECF is filling a different gap when

entrepreneurial firms are seeking equity below the threshold of minimum equity offers of VCs.
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Tables and Figures

Table 1: Descriptive statistics (N = 266)

Variable Mean Std. Min Max
ECF campaigns 0.76 2.01 19
earlystage 8.22 16.41 99

MFI 45.01 3341 184
disposable income  19,249.82 1,930.80  15,189.65 26,320.88
population density  446.61 730.62 74.32 4238.68
population total 2,415,107 1,118,296 521,808.8 5,232,901
startup rate 1.40 0.37 0.70 51.55
unemployment rate  4.46 1.85 1.78 10.88
median age 45.89 2.05 40.99 51.55

Note: Descriptive statistics based on N = 266 region-period observations. All monetary
values are in euros. The startup rate, unemployment rate, and median age are expressed
in percent and years, respectively.

Table 2: ECF localization in Germany through Moran’s I analysis

Year Moran’s I z-statistic p-value
2012 -0.024 0.204 0.581
2013 -0.027 0.000 0.499
2014 -0.027 0.000 0.500
2015 -0.027 0.000 0.499
2016 -0.027 -0.217 0.414
2017 -0.026 0.004 0.501
2018 -0.028 -0.402 0.343

Note: Moran’s I measures spatial autocorre-
lation of ECF campaign occurrences across
German regions. Values close to zero indicate
no spatial clustering, while positive (negative)
values suggest clustering (dispersion). The z-
statistic and p-value test the significance of
the spatial autocorrelation for each year.
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Figure 1: Geographical Distribution of successful Equity Crowdfunding Campaigns (yellow), Monetary
Financial Institutions (blue), and Early Stage Investors (green) in Germany, from 2012-2018. NUTS-1
Regions (States)
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Figure 2: Hexagon plots for ECF campaigns vs early stage investments/MFIs
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Figure 3: The expected number of ECFs in the region with and without early-stage investors

Table 3: Average marginal effects with and without Berlin

Without Berlin With Berlin
Variable Average marginal effect p-Value Average marginal effect p-Value
earlystage -.0389085 0.019 -.0431834 0.002
MFIs .0048607 0.013 .0050178 0.044
disposable income -1.735658 0.089 4171076 0.718
population total -1.38e-07 0.088 -1.93e-07 0.007
population density -.0000964 0.464 -.0003144 0.001
unemployment rate -.1408631 0.022 .0256987 0.622
startup rate .3606429 0.000 .3659673 0.017

Note: This table reports average marginal effects from probit regressions estimating the likelihood of ECF campaign presence
in a region. Results are shown with and without including Berlin.

ECF campaigns

02 04 06

Estimate and 95% Conf. Int.

-0.2 0.0

Time to treatment

Figure 4: Event study estimates



Table 4: Event study: The impact of KASG on ECF

Dependent Variable: log(1+ECF campaigns)
Model: N
Variables
treat X time_to_treat = -3 0.1089
(0.1893)
treat X time_to_treat = -2 0.2129
(0.1772)
treat X time_to_treat =0 0.1323
(0.1723)
treat X time_to_treat = 1 0.4510™*
(0.2116)
treat X time_to_treat = 2 0.3520**
(0.1768)
treat X time_to_treat = 3 0.3079*
(0.1719)
GDP per capita 8.08 x 107°
(1.93 x 1079)
population total -1.18 x 107
(1.78 x 107%)
startup rate 0.0904
(0.2111)
HRST total -0.0018
(0.0262)
earlystage -0.0355*
(0.0186)
MFIs -0.0074
(0.0130)
Fixed-effects
Region Yes
Fit statistics
Observations 137
R? 0.71817
Within R? 0.18609

Heteroskedasticity-robust standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

Table 5: The description of variables

Variable Description

ECF campaigns  The number of successful ECF campaigns

earlystage The number of early stage investors

MFI The number of monetary financial institutions (i.e. banks)

disposable income Income available after taxes and mandatory deductions, used for spend-
ing or saving.

population density Number of people per square kilometer.

population total Total number of people residing in a given area.

startup rate Ratio of new businesses to the total number of firms in a given period.

unemployment rate Share of registered unemployed over the entire working population,
consisting of all employed plus the registered unemployed.

median age Regions’ specific median age of entrepreneurs

Note: This table provides definitions of the main variables used in the analysis. All variables are measured at the
regional level and refer to annual values unless otherwise stated.
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Table 8: Descriptive Statistics

Before Matching

‘After Matching

Variables ECF Regions Non-ECF Regions Overall Regions Non-ECF Regions Overall
(N=147) (N=91) (N=238) (N=67) (N=70) (N=137)

Number of ECF campaigns

Mean (SD) 33 (2.56) 0(0) 0.819 (2.11) 0.881 (1.35) 0(0) 0.431 (1.04)

Median [Min, Max] 010, 19.0] 01[0,0] 01[0,19.0] 010, 6.00] 01[0,0] 010, 6.00]

Number of early-stage investors

Mean (SD) 13.2(20.7) 1.69 (1.89) 8.81(17.2) 12.4(21.8) 2.10(1.96) 7.12(16.1)

Median [Min, Max] 3.00 [0, 99.01 1.00 [0, 6.00] 3.00 [0, 99.01 4.00[0,91.0] 1.00 [0, 6.00] 3.00[0,91.01

MFIs

Mean (SD) 52.6 (41.1) 363 (16.5) 46.4(34.7) 50.9 (31.8) 39.7(16.5) 452 (25.7)

Median [Min, Max]
Disposable income
Mean (SD)

Median [Min, Max]

GDP (mil)

Mean (SD)

Median [Min, Max]
GDP per capita
Mean (SD)

Median [Min, Max]

HRST (total)
Mean (SD)

Median [Min, Max]
HRST (employment)
Mean (SD)

Median [Min, Max]

Population (total)
Mean (SD)

Median [Min, Max]
Population (density)
Mean (SD)

Median [Min, Max]
Unemployment rate
Mean (SD)

Median [Min, Max]
High-tech employment
Mean (SD)

Median [Min, Max]
Median age

38.0[6.00, 184]

19500 (2180)
19300 [15600, 26300]

101000 (63700)
77100 [26500, 270000]

38400 (9360)
36800 [23400, 65400]

367 (4.22)
36.2[28.8,49.7)

462 (4.59)
45.4[385,60.2]

2540000 (1280000)
2210000 [652000, 5230000]

658 (929)
268 [82.0, 4240]

474197
4.30[1.78, 10.6]

4.31(1.53)
373 [2.11,7.79]

36.0[12.0,71

18900 (1550)

19000 [15200, 22800]

0]

52100 (20200)

46100 [13700, 89400]

33900 (5740)

34100 [22700, 48900]

33.6(243)
33.5[28.9, 38.

424277
42.2[37.1,47.

7]

5]

1540000 (567000)

1460000 [522000, 2660000]

182 (81.9)

165 [74.3, 379]

400 (1.74)
3.61[1.89, 10.

3.16(1.13)

9]

2.80[1.49, 5.83]

37.0[6.00, 184]

19300 (1980)

19100 [15200, 26300]

82200 (56700)

65900 [13700, 270000]

36600 (8440)

35500 [22700, 65400]

35.5(3.94)

35.0[28.8,49.7)

44.7 (4.38)

43.9[37.1,60.2]

46.0[6.00, 135]

19800 (2270)

98500 (63800)

37000 (7810)

36.7 (4.02)

36.5[28.8,47.1]

45.8 (3.72)
44.9 [39.6.

1]

2160000 (1170000) 2540000 (12400

1830000 [522000, 5230000]

476 (767)

227[74.3, 4240]

4.46 (1.91)

4.08[1.78,10.9]

3.87(1.49)

3.47 (149, 7.79]

298 (197)
245 [82.0, 968]

437 (1.87)
3.96 [1.78, 9.70]

4.40 (1.50)
4.05 [2.49,7.79]

19600 [16000, 26300]

77200 [26500, 270000]

35900 [23900, 58700]

00)

2260000 [974000, 5140000]

38.0[14.0, 71.0]

19000 (1690)
19100 [15200, 22800]

58800 (17300)
57600 [34500, 89400]

34600 (6170)
35300 [22700, 48900]

333 (2.57)
33.2(289,38.7)

42.0(2.81)
41.6[37.1,47.4]

1720000 (497000)

192 (88.9)
1797

379]

415(1.91)
3.90[1.89, 10.9]

3.13(1.14)
277149, 5.83]

40.0[6.00, 135]

19400 (2030)
19100 [15200, 26300]

78200 (50200)
69800 [26500, 270000]

35800 (7090)
35400 [22700, 58700]

350 (3.74)
34.7[28.8,47.1]

43.8 (3.79)
434[37.1,56.1]

2120000 (1020000)

1600000 [1070000, 2660000] 1840000 [974000, 5140000]

244 (160)
222 [74.3,968]

4.6 (1.89)
3.91[1.78,10.9]

3.76 (1.47)
3.37[1.49,7.79]

Mean (SD) 45.6(2.23) 46.1 (1.90) 45.8(2.12) 45.7 (1.66) 46.1(2.12) 459 (1.91)
Median [Min, Max] 45.0 [41.0, 50.7] 454[434,51.5) 453 [41.0,51.5) 45.7[43.1,50.2] 453 [434,515] 45.4[43.1,515]
Startup rate
Mean (SD) 1.42 (0.408) 1.40 (0.325) 1.42 (0.378) 1.38 (0.173) 1.35 (0.205) 1.36 (0.190)
Median [Min, Max] 1.40[0.701, 2.59] 1.40 [0.856, 2.31] 1.40 [0.701, 2.59] 1.40 [1.06, 1.61] 1.40 [0.856, 1.61] 1.40 [0.856, 1.61]
In (Funding amount)
Mean (SD) 13.4 (0.802) 13.4 (0.0465) 134 (0.630) 132(1.02) 13.6 (0.258) 132(0.981)
Median [Min, Max] 13.4[10.5,15.8] 13.4[13.3,13.8] 13.4[10.5,15.8] 13.4[10.5, 14.5] 13.6[13.3,13.8] 134105, 14.5]
Funding levels
Low 36 (24.5%) 1(1.1%) 37 (15.5%) 10 (14.9%) 0(0%) 10 (7.3%)
Medium 85 (57.8%) 90 (98.9%) 175 (73.5%) 16 (23.9%) 1(1.4%) 17 (12.4%)
High 26 (17.7%) 0(0%) 26 (10.9%) 4(6.0%) 2(2.9%) 6 (4.4%)
Companisto
No 28 (19.0%) 2(2.2%) 30 (12.6%) 10 (14.9%) 2 (2.9%) 12 (8.8%)
Yes 42 (28.6%) 1(1.1%) 43 (18.1%) 20 (29.9%) 1(1.4%) 21 (15.3%)
Seedmatch
No 21 (14.3%) 1(1.1%) 22 (9.2%) 12 (17.9%) 1(1.4%) 13 (9.5%)
Yes 49 (33.3%) 2(2.2%) 51 (21.4%) 18 (26.9%) 2 (2.9%) 20 (14.6%)
Note: This table presents summary statistics for key variables in ECF and non-ECF regions before and after matching, allowing assessment of covariate balance.
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Figure 6: Honest DID

Table 9: Honest DID

(a) Relative Magnitude Restriction

b ub method Delta M
0.0809661 0.9100589 C-LF DeltaRM 0.5
-0.0291478 1.1043776 C-LF DeltaRM 1.0
-0.2040346 1.3181281 C-LF DeltaRM 1.5
-0.4048305 1.5318786 C-LF DeltaRM 2.0

(b) Smoothness Restriction

Ib ub method Delta M
0.1619685 0.6686433 FLCI DeltaSD 0.00
0.1577928 0.6728190 FLCI DeltaSD 0.01
0.1453857 0.6852261 FLCI DeltaSD 0.02
0.1344460 0.7099195 FLCI DeltaSD 0.03
0.1157795 0.7332165 FLCI DeltaSD 0.04
0.0986724 0.7604612 FLCI DeltaSD 0.05

Note: The table presents confidence intervals obtained from the Honest DiD method using the
Relative Magnitude restriction (a) and Smoothness restriction (b) across varying values of M and M
respectively.



Appendix

A Data

Table 5 is approximately here.

B Empirical Framework

B.1 Spatially filtering procedure

The eigenvector spatial filtering approach consists of the following local filtering statistics:

-1
Gi(8) = ) wiy () [ij] i # (1)
J

J

where w;;(6) denotes the elements of the row-standardized spatial weights matrix W, while
6 > 0 represents the distance decay parameter. The x; represents observations of a random
variable X;. The choice of ¢ is delicate as G;(0) is directly affected by this parameter. Ord and
Getis (1995) discusses techniques on how to choose ¢. A rather intuitive choice would be to

choose ¢ that maximizes the following objective function:

577" = Arg m(SaXZ l26.,(6)],0 < 6 < oo, 2)
1

where z¢,(0) is an asymptotically normally distributed z-standardized G;(0) statistic. Having
determined 6°7', this parameter can be used in the following, frequently employed, distance
decay function (among others see LeSage (2004) or Niebuhr (2001)):

Wij(é) = eXp (_5dij) ,0 <d< 00, (3)

where d;; reflects the geographical distance between centers of region i and region j. Finally,

the spatially filtered observations can be calculated in the following manner:

_ (N-1)
YETTG0)

| 2 wii(6)
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where N is the number of observations. Thus, purely spatial effects can be storedin (X = X—X*).

If § is chosen properly, the corresponding z-standardized Moran’s I'© statistic z; applied to the

N Zi Zjwij 3i=5) (3 -F)
. . . . . . . W (Zl (yl 7)7)2 . . .
N is the number of observations and W is the sum of all pairwise spatial weights w,; between observations i and j.

6Moran’s I is a standard measure of spatial correlation and is calculated as = , where




spatially filtered variables stored in X* should be insignificant (see, for instance, Getis and
Griffith (2002)).

B.2 Coarsened-Exact Matching (CEM)

The exclusion of equity crowdfunding (ECF) firms under the Small Investor Protection Act
(KASG) complicates the comparison between treated and non-treated regions, as it introduces
significant differences in outcomes that may skew the analysis. We are particularly interested
in examining whether regions that had no prior ECF activity were incentivized to initiate ECF
campaigns as a result of this exclusion. Hence, we define regions that had ECF activity after
2015 but not before as our treatment group, while regions without ECF activity both before and
after 2015 serve as our control regions.

To mitigate these differences and address potential selection biases, we employ Coarsened
Exact Matching (CEM) as outlined by Iacus et al. (2011) and Iacus et al. (2012). It is important
to note, that CEM is used only in the second part of the analysis, where we examine the
effect of KASG on the number of ECF campaigns in a region. This method enables us
to pair each region with successful ECF campaigns with an appropriate control region. To
ensure that each ECF region is matched with only one control region, we utilize the Nearest
Neighbor matching algorithm within the CEM framework, specifically setting k2k = TRUE
and applying Mahalanobis distance.!” As a result, we achieve a balanced sample of 20 regions
by successfully matching 10 ECF-active regions (representing 47.61% of the total 21 regions
with ECF campaigns—with 10 suitable control regions (in total 17 non-ECF regions).'?

The selection of potential control regions for each ECF region comprises all non-ECF
regions that have not engaged in ECF campaigns either before or after the implementation of
KASG in 2015. Through CEM, we ensure that matches are made precisely based on GDP
per capita,'” population density, and startup rate, all assessed in the year preceding KASG’s
implementation (2014). Matching on startup rate is particularly crucial, as it plays a significant
role in influencing a region’s propensity to adopt ECF. Additionally, aligning GDP per capita
and population density guarantees that each ECF region is paired with a control region of
comparable size, investment capacity, and developmental potential.

Table 8 (see Appendix B.2) summarizes the descriptive statistics for ECF and non-ECF

17This matching procedure effectively minimizes discrepancies between treated and control regions, enhancing
the robustness of our analysis.

18Germany comprises a total of 38 NUTS-2 regions, and our data includes all of them. In our setting, 21 are
classified as ECF-active, having implemented ECF campaigns after the introduction of the KASG in 2015. In
contrast, 13 regions are identified as non-ECF regions, which did not engage in any ECF campaigns before or after
2015. We exclude four regions that had ECF campaigns prior to 2015 but not afterward, as these regions do not
align with the treatment introduced by the KASG. Excluding them ensures that our analysis focuses on regions
that are directly impacted by the policy change, allowing for a clearer assessment of the KASG’s effects on ECF
activity.

19GDP per capita is binned into four categories—Low GDP, Middle-Low GDP, Middle-High GDP, and High
GDP—to capture variations in regional wealth.



regions both before and after the matching process. The first three columns present summary
statistics for the ECF and non-ECF regions prior to matching, while columns four through six

illustrate the statistics after matching.
Table 8 is approximately here.

Before matching, ECF regions show distinct differences compared to non-ECF regions in
terms of economic and population characteristics. For GDP per capita, ECF regions have
a higher average of €38,400 compared to €33,900 in non-ECF regions, indicating greater
economic activity in ECF-supported areas. Population density also stands out, with ECF
regions being much denser (average 658) than non-ECF regions (182), highlighting the urban
focus of ECF activity. The startup rate in ECF regions averages 1.42%, slightly higher than the
1.4% in non-ECF regions.

After matching, these differences narrow considerably, indicating that the matching process
effectively controlled for the key economic and demographic variables associated with ECF
presence. The GDP per capita difference between ECF and non-ECF regions slightly reduces
to €37,000 for ECF and €34,600 for non-ECF regions, population density drops to 298 and
192, respectively, while the startup rate is similarly aligned at 1.38% in ECF regions and 1.35%
in non-ECF regions. This similarity suggests that the matching process minimized initial
discrepancies, aligning ECF and non-ECF regions in terms of economic activity, density, and
entrepreneurial environment.

Comparing the remaining variables, we find that prior to matching, ECF regions generally
exhibit a higher number of early-stage investors, monetary financial institutions (MFIs), and
a more highly skilled workforce (HRST). After matching, most of these differences decrease,
indicating successful alignment on these additional variables, with ECF and non-ECF regions

becoming more comparable across financial and workforce metrics.
Figure 5 is approximately here.

Figure 5 (see Appendix B.2) presents the annual means of GDP per capita, disposable
income, the number of early-stage investors, and MFIs in both ECF-active regions and their
matched control regions from 2012 to 2018. Notably, the pre-KASG trends for ECF-active
regions and their matched controls are strikingly similar after the matching, indicating that the
matching procedure for selecting an appropriate control group was effective.

Overall, Figure 5 (see Appendix B.2) illustrates that the KASG has positively influenced the
growth of GDP per capita (panel A) and disposable income (panel B). Interestingly, while the
number of early-stage investors shows an upward trend exclusively in ECF-active regions (panel
C), the number of MFIs demonstrates a downward trend across both treatment and control
groups (panel D). This observation supports our expectation that the KASG has enhanced the

appeal of ECF-active regions for early-stage investors.



B.3 Event Study

We employ an event study framework to estimate the dynamic effects of KASG on the
number of successful ECF campaigns across different regions in Germany over the period of
2012-2018. In the following, i indexes the region, ¢ € {1,...T} the time period, y;, denotes
the outcome variable, and D;; is a binary treatment indicator equal to one if region i had a
successful ECF campaign in period ¢ after the implementation of KASG. We assume that once
aregion is treated, that unit will remain treated in future time periods.

The target parameter is the average treatment effect
ATT(t) = E [yi,(1) = yi4(0) | D;y =1 fort > 2016] . (5)

that report the average difference in potential outcomes under treatment (y; (1)) and no treatment
(v:.+(0)) for regions that had successful ECF campaigns after the implementation of the KASG
in 2015, specifically for the period # > 2016. Notice that the average treatment effects capture
both leads (r < 2015), lags (¢ > 2015), and the instantaneous (¢ = 2015) effect of treatment.

The ATT(g,t) are estimated via the following regression:

-2 L
Yip =i+ Z ueDf, + Z peDL, + 00Xy + &4, (6)
(=—K =0

where y;; is the outcome of interest (the number of successful ECF campaigns) for region 7 at
time ¢, @; denotes region-fixed effects. Df; is equal to 1 for region 7 in period 7 if region i has
been exposed to treatment for exactly ¢ periods in period t. We refer to € as the period since the
treatment. The interest lies in the coefficients p, that identify (under appropriate assumptions)
the average treatment effects. Notice that the coefficients p, should be interpreted as the effect of
treatment relative to the omitted reference period £ = —1.?° Finally, &;, is the error term (robust
standard errors are adjusted for both heteroscedasticity and clustering at the region level).

In this context, we outline the following identification assumptions (see Goodman-Bacon
(2021) and Callaway and Sant’Anna (2021)):

Assumption 1 (Irreversibility of Treatment (Staggered Adoption)): This assumption asserts
that once treatment is assigned, it cannot be reversed.

Assumption 2 (Random Sampling): This assumption posits that the sample units are ran-
domly selected from the target population. This ensures that the estimated treatment effects can
be generalized to the larger population without bias from non-random selection.

Assumption 3 (Parallel Trends): The average potential outcomes in the absence of treatment
follow parallel trends over time for all regions and time periods.

Assumption 4 (No/Limited Anticipatory Behavior Prior to Treatment): This assumption

20As is common in practice, we drop the first relative period before the treatment (t = 2014) to avoid multi-
collinearity.



indicates that firms do not exhibit anticipatory behaviors in any period leading up to the
initial treatment in 2015. Combined with the parallel trends assumption, this implies that the
coefficients . should equal zero for ¢ < 0. In other words, any non-zero u, for ¢ < 0 would

indicate a violation of the parallel trends assumption.

C Correlations

Table 6 is approximately here.

D Results

D.1 Regression results

Table 7 is approximately here.

D.2 Honest DID

We further conduct a sensitivity analysis using Honest DID with two different types of restric-
tions: relative magnitude restriction and smoothness restriction. This method helps to assess
how robust our results are to violations of the parallel trends assumption.

Sensitivity analysis using relative magnitudes restriction: In the Honest DID framework,
this restriction focuses on the period directly following the treatment to ensure that post-treatment
confounding factors do not exceed the pre-treatment trend deviations significantly in magnitude.

Figure 6a illustrates the impact of KASG on the number of successful ECF campaigns in
the initial post-treatment period, with robust confidence intervals capturing differences in trend.
For specific coefficient details, see Table 9. The original event study estimate (in blue) suggests
a positive effect on successful ECF campaigns, with confidence intervals excluding zero. When
imposing the restrictions (in red), the significance still maintains at A = 0.5 (lower bound of
0.0809 and upper bound of 0.91). However, as A increases further, the significance diminishes,
reaching a “breakdown value” around 1.

These findings indicate that with modest assumptions (lower A), the treatment effect remains
positive and statistically significant. However, as we permit greater deviations from parallel
trends, the lower bound moves into negative values, suggesting that the treatment effect might
diminish or even reverse under stronger trend deviations.

Sensitivity analysis using smoothness restriction: Figure 6b presents the results of the
KASG impact on ECF campaigns in the first post-treatment period, along with robust confidence
intervals assessing the non-linearity of trend differences (see Table 9 for more details on
coefficients). In blue, the original event study confidence intervals for u' are depicted from

specification 6. In red, fixed length confidence intervals (FLCIs) are shown for different values



of M, where M = 0 signifies linear violations of parallel trends, and larger M values allow
for greater deviations from linearity. In Model 1 (see Figure 6b), the original event study
estimate shows a positive effect on the number of ECF campaigns, with the confidence interval
excluding the O effect. Under the smoothness restriction, the treatment effect remains positive
and significant, even when we relax the assumption of parallel trends. This suggests that the
results are more robust under smoothness assumptions compared to the relative magnitudes

restriction.
Figure 6 is approximately here.

Table 9 is approximately here.
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