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Chapter 1
Introduction

Startups are drivers of economic growth. They characterize through their innovative nature, and
create breakthroughs which may be highly important for the development of the sector they
operate in. Startups discover new markets or lead to competition in existing markets (Akcigit
and Kerr 2018; Knott and Vieregger 2020). In recent years, the relevance of startup investments
has increased worldwide. Exemplarily, the U.S. venture capital market shows a fundraising size
of USD 121.5 billion in the first six months of 2022, compared to a total amount of USD 138.9
billion in the entire year of 2021 (KPMG 2022). Similarly, the importance of venture capital
has increased in Europe. As an example, German startups received EUR 17.4 billion in 2021
via venture capital funding which is more than three times the amount raised in the year before.
It was collected in 1,160 deals, which describes a surplus of 56% in the absolute number of
deals compared to 2020. This increase is distributed over all sizes of startup investment rounds
in venture capital (EY 2022a).

While startups create chances for the development of the whole economic system (Aldrich and
Ruef 2011), they often bear high losses and high risk of failure in the beginning of their lifetime
(Reisdorfer-Leite et al. 2020). On the one hand, challenges of early-stage startups result from
their environment, e.g., the macroeconomic circumstances (e.g., Ning et al. 2015; Berre and
Le Pendeven 2021). On the other hand, startups often suffer from internal resource constraints
due to their short firm history (Hvide and Møen 2010). Unlike renowned firms, they cannot
easily resolve these issues due to their liability of newness (Stichcombe 1965) and liability of
smallness (Baum 1996). To promote a sound startup ecosystem, a deep understanding of the
factors influencing startup development is crucial. In turn, the results of this thesis are of main
interest for researchers as well as public policy makers and politicians. Within four chapters,
this thesis will shed light on some influential factors for startup survival and growth. The thesis
ends with summarizing remarks on these results.

One major constraint for startups is their financial situation which strongly influences future
decisions and actions. With 40%, almost every second startup reports restricted financial re-
sources as one of the most pressing challenges (Kollmann et al. 2019). However, as internal
financial resources in startups are usually scarce, they must rely on external financial support
in order to exploit potentially profitable investment opportunities (Bottazzi et al. 2014) and to
not restrict their performance and growth (Levine 2005). Due to lacking credit history, missing
collateral, and high-risk business models at the same time, startups often cannot draw on tra-
ditional financing methods, e.g., bank loans. Hence, they must employ non-traditional ways of
financing, e.g., venture capital or capital from private investors.

1



1 Introduction 2

Besides financial constraints, startups often face the lack of non-financial resources (Alvarez-
Garrido and Dushnitsky 2016). These non-financial assets, e.g., marketing advice (Anderson
et al. 2018) or network effects (Baum et al. 2000) offered by investors, are crucial for startup
success. Corporate venture capitalists (CVCs) constitute one major provider of financial and
non-financial support for early-stage startups. They tolerate startups’ high risk as they also
know about the potential breakthrough, and, in turn, the possibility of high profits. The first
part of the following analyses (Chapter 2, “Startups’ Demand for Non-Financial Resources:
Descriptive Evidence from an International Corporate Venture Capitalist”) concentrates on
startups’ perceived importance of different areas of non-financial support provided by large
CVCs. After revealing the general importance of investors’ commercial connections and other
non-financial resources for startups, further analyses investigate the perceived relevance split by
startups’ financial situation, their business model, and size. In Chapter 3 (“Financial Constraints,
Entrepreneurial Challenges, and the Effects on Performance”), I use the same proprietary dataset.
Therein, I investigate the challenges which early-stage startups prioritize to tackle in the short
run, and how these aspects differ depending on their financial situation. Specifically, I reveal the
interaction of a differing access to financial resources and the startups’ challenges tackled, and
relate it to startup performance. By analyzing detailed information on the startups’ needs from
the management system of one major CVC, I add to the literature by uncovering internal startup
decisions.

Similar to professional investors, e.g., corporate venture capitalists, private investors may sup-
port early-stage startups financially through, e.g., the investment alternative of crowdinvesting.
In return for a share in the firm, investors provide financial support which helps startups to
raise the funds needed to reach the next stage of development. Studies show that informational
differences play a major role in decision-making (Kleinert and Volkmann 2019). Chapter 4
(“How Close is Your Crowd? The Role of Information Asymmetries for Investment Decisions
in Crowdinvesting”) investigates the effect of information asymmetries on investment decisions
in crowdinvesting, especially the investment probability and investment amount. In this part of
the thesis, I look at the interaction between informational disadvantages of investors compared
to startups, and factors which decrease investors’ uncertainty. Specifically, I look at the inter-
action between information asymmetries and the investor-startup-relationship and objectively
observable signals, respectively, which have shown in former studies to influence investors’
decision-making (Angerer et al. 2017; Courtney et al. 2017). I exploit detailed data on investor
and startup characteristics to fill the gap in the literature looking at the interplay between these
factors.

The last part of the analyses (Chapter 5, “The Effects of a Reform in Corporate Tax Law on
Startup Investments”) focuses on one specific macroeconomic factor, the tax environment, which
leads to different slack financial resources for startups. In general, tax policy should correspond
to the principles of decision and investment neutrality (Boadway and Bruce 1984; Devereux
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and Freeman 1991), i.e., tax payments should not systematically influence neither economic
nor investment decisions. However, the direct impact on startups through the taxation of their
revenues as well as the indirect effect through differing investment decisions due to the taxation
of investors’ revenues influence startup growth (Carroll et al. 2000; Mirrlees and Adam 2011). I
focus on the tax reform of the Sections 8c / 8d in the German corporate tax law which constitutes
an exogenous event to analyze the effect of a tax change on investment decisions in startups and,
in turn, the external financial resources which startups can lean on. For this purpose, I compare
the development of investment decisions in Germany to the development within a synthetic
control group in comparable European countries.

Summing up, this thesis reveals the impact of several factors fostering or limiting startup
performance and growth. Specifically, this thesis focuses on financial constraints, the effect of
accessible non-financial resources, information asymmetries between investors and startups, and
the tax environment. Thereby, this thesis provides a base for future research as well as decisions
of politicians and public policy makers in order to create a sound startup system which fosters
startup growth, and the development of the whole economy (Aldrich and Ruef 2011).



Chapter 2
Startups’ Demand for Non-Financial Resources:
Descriptive Evidence from an International Corporate
Venture Capitalist

Abstract Using proprietary data from Europe and Latin America, we show how startup charac-
teristics shape their demand for non-financial resources from their corporate venture capitalists.
We first highlight the investors’ commercial network, investors’ ties to other investors and their
contacts to retail clients as the most important non-financial resources for early-stage startups.
Second, we uncover systematic differences in startups’ demand for non-financial resources de-
pending on startups’ slack financial resources, their business model, and size. Overall, we provide
direct evidence on startups’ demand for non-financial resources which is hard to detect and to
quantify for researchers based on public data.

The only mistake you can make is not asking for help.
– Sandeep Jauhar, U.S. author

Acknowledgments This chapter is adapted from my publication “Startups’ Demand for Non-Financial Resources: Descriptive Evidence
from an International Corporate Venture Capitalist” in the Finance Research Letters in 2020. It was joint work with Jan Riepe from
the Eberhard Karls University of Tübingen and supported by the Fritz-Thyssen Foundation. We appreciate the helpful comments from
Editor Narjess Boubakri as well as from the anonymous reviewer. We would also like to thank Felix Karth and Saniya Tukayeva for
their excellent research assistance. Moreover, we gratefully thank Werner Neus, Christoph Sextroh, Theresa Veer, and the participants
of the internal research seminar for their valuable comments and insights.
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2 Startups’ Demand for Non-Financial Resources 5

2.1 Introduction

Young startups are key drivers of innovation and economic growth, turning the question
of performance-influencing factors into a major challenge for researchers, managers, and
economists. The literature stresses the access to financial (Beck and Demirgüç-Kunt 2006;
Long 2019) and non-financial resources (Alvarez-Garrido and Dushnitsky 2016) as crucial
parameters for startup success. However, we lack comprehensive evidence on the nature of
the needed resources from the startups’ perspective because startups usually seek and receive
non-financial resources in private transactions. Therefore, researchers frequently have to make
assumptions or rely on indirect evidence about the startups’ demand for these resources (Kerr
et al. 2014). Nevertheless, economists, policy makers, and investors need a better understanding
of startups’ needs for non-financial resources to develop and promote a sound startup ecosystem.

In this study, we fill the literature gap by exploring the resource demand from early-stage high-
tech startups in Europe and Latin America. We use proprietary data of 360 startups in 12 countries
from a major corporate venture capitalist (CVC) which supports all startups with the same
financial assets but a varying amount in non-financial resources. In the analysis, we condition
the startups’ demand for non-financial resources on different startup-specific characteristics,
namely the startups’ amount of slack financial resources, their business model, and size.

Our findings underscore the importance of networks as well as connections to potential
investors and retail clients as those non-financial resources which startups seek from investors
in their early development stage. By documenting large differences in the startups’ demand for
non-financial resources, this study complements the literature on the consequences of external
financing for startup growth (Beck and Demirgüç-Kunt 2006; Long 2019). We show that the
investor-startup-relationship extends far beyond the supply of financial resources. It also rests
on non-financial CVC resources.

2.2 Financial Slack and Non-Financial Resources

Startups are typically resource-constrained (Hvide and Møen 2010) and depend on external
financial and non-financial resources. Frictions in the access to finance – so-called financial
constraints – strongly restrict startup growth (Beck and Demirgüç-Kunt 2006; Allen et al. 2013;
Farinha and Félix 2015; Long 2019). Startups without sufficient financial resources cannot
benefit from all profitable investment projects and, in turn, do not turn into high-growth firms
(Bottazzi et al. 2008; Long 2019).

Besides banks, strategic long-term investors such as venture capitalists (VCs) are major entities
in helping startups to overcome their resource constraints (see Da Rin et al. 2013; Manigart
and Sapienza 2017 for a literature review on the VC industry). Most VCs are established as
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independent entities with dispersed ownership while few of them get sponsored by large and
resource-rich corporations, the so-called CVCs, or governments (Riyanto and Schwienbacher
2006; Tykvová 2018). Startups benefit from VCs’ financial but also non-financial resources, such
as the assistance in building networks (e.g., Baum et al. 2000), the advice in internal processes,
e.g., in human resources and legal issues (e.g., Dushnitsky and Lenox 2005), or marketing (e.g.,
Homburg et al. 2014; Anderson et al. 2018). The provided non-financial resources help startups
to reduce time as well as capital investments as, e.g., startups can exploit the CVCs’ knowledge
and infrastructure, and get faster access to the market (Alvarez-Garrido and Dushnitsky 2016).
Furthermore, they can focus on their core business and take advantage of the positive signaling
effect from the cooperation with the CVC (Riyanto and Schwienbacher 2006). Baum et al. (2000,
p. 267) summarize alliances “to be particularly beneficial to young, resource-constrained firms
with established firms [. . . ] to overcome liabilities of newness and/or smallness”.

Financial constraints also impact startups’ demand for non-financial resources. The resource
dependence perspective predicts that financial slack buffers startups’ demand for resources
that they can easily buy (Patzelt et al. 2008). They consequently demand “harder-to-replace”
non-financial resources. On the contrary, financially constrained startups cannot convert financial
into non-financial resources and, therefore, demand the most vital resources without replacement
considerations.

2.3 Data and Measures

We use unique, proprietary information from the Management Information System (MIS) of
one CVC within the information and communication technology sector. The CVC is a legally
separate subsidiary of a globally acting European corporation which is listed in the EURO
STOXX 50 Index. It operates offices in 12 countries in Europe and Latin America.1 All startups
are engaged with this CVC and receive the same contract with a one-time fixed financial payout
but a varying amount and composition of non-financial resources.

Data is collected by the CVC within regularly conducted startup interviews. Therein, startups
indicate the key business area in which they need the CVC’s non-financial assistance. The seven
possible areas are commercial connections to the parent corporation, fundraising activities,
human resources, legal advice, marketing, network to other associated startups and product/op-
erations. Additionally, we consider static startup characteristics as well as evolving information
on startups’ current business activities. Data is available for ten quarters in the years 2014 to
2016. The sample consists of 360 startups with 1,215 observations.2 Table 2.1 provides sample
descriptions regarding the local distribution of startups.

1 During the observation period (2014-2016), major economic turbulences in Venezuela occurred. We exclude Venezuelan observations
from the sample to alleviate concerns that these dynamics are somehow unique which might drive our results.
2 The difference between the number of startups and observations results from the situation that some startups receive non-financial
support by the CVC throughout a longer period of time and thus respond to the CVC’s quarterly interview in several periods.
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Table 2.1: Local Distribution of Startups and Observations

Startups (N=360) Observations (N=1,215)
Freq. % Freq. %

Latin America 191 53.06 749 61.65
Argentina 42 11.67 165 13.58
Brazil 17 4.72 39 3.21
Chile 32 8.89 155 12.70
Colombia 35 9.72 161 13.25
Mexico 37 10.28 154 12.67
Peru 28 7.78 75 6.17

Europe 169 46.94 466 38.35
Czech Republic 15 4.17 52 4.28
Germany 21 5.83 62 5.10
Ireland 26 7.22 71 5.84
Spain 54 15.00 143 11.77
United Kingdom 53 14.72 138 11.36

This table displays the distribution of startups and observations. It is split by continents. Countries are sorted alphabetically within
each group.

We measure the startups’ financial constraints using the CVC’s liquidity rating3 which is period-
ically assigned to each startup. It is based on private information, especially startups’ available
cash and current cash burn rate. Ratings are ten-point scaled with higher ratings characterizing
better equipped startups. Thereby, a rating of ten refers to startups with sufficient cash to cover
18 months at the current cash burn rate whereas a rating of zero refers to startups without enough
cash for six months at the current cash burn rate. By using this internal measure for financial
constraints, we avoid pitfalls from other proxies (Musso and Schiavo 2008). We classify startups
with a liquidity rating at and below the 25% quantile per country as financially constrained
(30.70% of the observations).

Looking at the startups’ business model, 52.35% follow a pure business-to-business (B2B)
approach, 17.04% focus on retail customers (B2C) only, and 30.62% target both, businesses and
retail customers (B2B & B2C). Startups show an average headcount of 7.95 full-time equivalents
and receive a mean liquidity rating of 5.12 (out of 10) from the CVC. Table A.2.4 of the Appendix
displays the definitions of all variables.

2.4 Results

In the following, we first descriptively display the startups’ demand for different non-financial
resources to document the startups’ needs and characteristics which influence their resource
demand. Subsequently, we conduct multivariate regressions including these key characteristics
3 Other ratings cover the startups’ current situation regarding their commercial status, the competitive situation, market opportunities,
product quality, revenues, team quality, and third party funding.
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to uncover systematic differences within the demand structure between groups. All values
displayed in Figure 2.1 to Figure 2.4 of this section are reported in Table A.2.1 to Table A.2.3 of
the Appendix.

2.4.1 Descriptive Evidence

Figure 2.1 shows the startups’ responses to the question: “Which area can [the CVC] help you
with?” With 37.12% of our observations, startups most often ask for support in establishing
commercial connections to the CVC’s parent corporation. As the true motives behind these
requests, startups specify in the subsequent open question “to get closer to potential clients”,
“to achieve new partnerships around the world” and “to get commercial connections to pilot
the product”.4 Results indicate startups’ early focus on obtaining access to diverse information
and a broad set of capabilities from the parent corporation at low costs. Our finding is in line
with Baum et al. (2000) who highlight the value of alliances and information spillovers at the
beginning of startups’ lives.

Figure 2.1: Demand for Non-Financial Resources
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Second, startups demand CVC’s support in fundraising activities (24.69%). In the open question,
startups underscore that they wish the CVC “to introduce some potential investor who fit with
[the startup’s] project”, “to help by connecting [the startup] to credible VCs with specialized

4 Similar answers were given over 100 times.
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experience”, or “to find and endorse the company to interested angel investors”. One startup even
explicitly states needing “help with contacts for our next funding round and orientation on how
to not fuck it up”. These answers highlight the central role of the CVC’s network in generating
and credibly conveying soft information to potential investors, making the CVC perform similar
functions as traditional financial institutions (Levine 2005).

Figure 2.1 also reveals the essential role of marketing activities for startups (22.96%). In
the open question, startups clearly state their need for “better contacts to retail clients”, “press
connections both print and TV” and “marketing strategies or ideas to make people get to know
[the startup] and start [its product]”. In line with Homburg et al. (2014) and Anderson et al.
(2018), we find the support in advertising and marketing activities to appear highly relevant
to early-stage startups. Results are also consistent with the role of the CVC and its parent
corporation in linking their own and startups’ market activities in a strategic way (Riyanto and
Schwienbacher 2006). Other non-financial resources, e.g., legal advice, support with human
resource processes, or with regard to product development, appear to be less relevant to high-
tech startups. Figure 2.1 indicates that less than five percent of the answers relate to the support
in any of these areas.

Figure 2.2 compares startups’ demand for non-financial resources with higher and lower
slack financial resources. Because startups can partially substitute financial and non-financial
resources, we expect differences in startups’ demand for non-financial resources. The figure
reveals a lower demand for commercial connections and for marketing support by financially
constrained startups. At the same time, financially constrained startups more heavily rely on the
CVC’s network with other investors to improve their fundraising activities.

Figure 2.3 displays the startups’ demand conditioned on the startups’ business model. Startups
engaged in B2B seek commercial connections (and contacts to other startups) significantly more
often than those engaged in B2C. For B2C startups, the CVC’s investor network and its marketing
resources appear more important.
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Figure 2.2: Demand for Non-Financial Resources by Financial Situation

0 5 10 15 20 25 30 35 40

Commercial Connections

Fundraising

Marketing

Legal Advice

Product Development

Contact to Other Startups

Human Resources

Other / No Service Needed

Percent [%]

Financially Unconstrained Startups Financially Constrained Startups

Figure 2.3: Demand for Non-Financial Resources by Business Model
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Figure 2.4 displays the startups’ demand for non-financial resources conditioned on the startups’
size, measured by startups’ full-time employees. It reveals the high demand for commercial
connections from startups of all sizes. Nevertheless, there is a slightly stronger demand for
commercial connections and marketing support by larger startups with more than nine employees
whereas smaller startups more often demand help in their fundraising activities. As especially
smaller startups are more opaque and face higher information asymmetries vis-à-vis external
investors, results are consistent with the CVC’s function to overcome these obstacles and ensure
startups’ access to other investors.

Figure 2.4: Demand for Non-Financial Resources by Size
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2.4.2 Multivariate Regression

Table 2.2 underscores our descriptive analysis from Section 2.4.1. In the multivariate regression,
we find statistically significant differences in the requests for commercial connections and
fundraising between financially unconstrained and constrained startups. While the former group
requests significantly more help in commercial connections, the latter significantly more often
asks for non-financial help in fundraising. Table 2.2 also reveals the tendency of financially
unconstrained startups to request assistance in marketing.
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Our results are consistent with the essential function of conveying hard and soft information
within the investors’ network through the CVC. Furthermore, they are consistent with a higher
focus of the managerial team on fundraising activities by financially constrained startups. Al-
though financial constraints can foster the efficient use of resources (Hvide and Møen 2010), our
results highlight potential downsides. As managerial attention and the demand for non-financial
resources shift towards external fundraising, financial constraints might prevent startups from
acquiring non-financial resources in client and growth-related areas.

Table 2.2: Effects on the Demand of the Main Non-Financial Resources

(1) (2) (3)

Dependent Variable:
Commercial

Fundraising Marketing
Connections

FinanciallyConstrained -0.247*** 0.333*** -0.122
(0.0042) (0.0002) (0.193)

B2C -0.780*** 0.370*** 0.405***
(0.000) (0.0009) (0.0004)

B2B&B2C -0.251*** 0.137 0.267***
(0.0037) (0.147) (0.0049)

MediumSize -0.0054 0.0651 0.0468
(0.952) (0.494) (0.630)

LargeSize 0.156 -0.0240 0.00490
(0.178) (0.848) (0.969)

Constant Yes Yes Yes
Country FE Yes Yes Yes
Time FE Yes Yes Yes

Observations 1,215 1,215 1,215
Chi2 92.91 64.06 62.54
Pseudo R2 0.0580 0.0472 0.0478

This table displays the effect of financial constraints on the demand of the main non-financial resources. P-values are displayed in
parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. Time fixed effects are included on period
level.

Furthermore, Table 2.2 shows that B2C startups significantly more often seek help in fundraising
and marketing, whereas B2B startups request assistance in commercial connections. This enables
the latter group to form alliances more easily (Baum et al. 2000; Patzelt et al. 2008). Results are
consistent with a stronger focus by B2B startups on their networks, whereas B2C startups use
the CVC’s non-financial resources to foster their relationship to retail clients. In line with the
descriptive evidence from Figure 2.4, we do not find significant differences in the requests for
non-financial resources when splitting by startup size. However, regression results again indicate
the slight tendency of larger startups to ask for help in commercial connections compared to
smaller ones.
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Table 2.3: Likelihood Ratio Tests

Chi2 Degrees of Freedom P-value

Commercial Connections
Financial Constraints 8.2449*** 1 0.0041
Business Model 48.3368*** 2 <0.0001
Size 2.6221 2 0.2695

Fundraising
Financial Constraints 14.1653*** 1 0.0002
Business Model 11.0066*** 2 0.0041
Size 0.85983 2 0.6506

Marketing
Financial Constraints 1.70388 1 0.1918
Business Model 15.5416*** 2 0.0004
Size 0.29214 2 0.8641

This table displays the results of likelihood ratio tests for the link between different startup characteristics and the demand for non-
financial resources. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively.

Table 2.3 displays the results from likelihood ratio tests using the main three non-financial
resources. It emphasizes the significance of financial constraints and the startups’ business
model regarding their request for non-financial resources. On the contrary, startup size does not
seem to be important regarding startups’ requests.

2.5 Discussion and Conclusion

Startups are of crucial importance for innovation and economic growth. In order to properly fulfill
this role, they rely on external help in financial as well as non-financial resources, especially
in their early development stage. This study adds to the literature on early-stage startups by
using proprietary data of startups’ hard-to-measure resource demand. We provide descriptive
evidence on the non-financial resources which startups seek from their CVC and find significant
differences depending on startup-specific characteristics, such as the startups’ financial situation,
their business model, and size. This underscores the needs of early-stage startups in non-financial
aspects. We complement prior studies by highlighting descriptively the importance of non-
financial resources for startup performance.
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A Appendices

Tables

Table A.2.1: Demand for Non-Financial Resources by Financial Situation

(1) (2) (3) (2) → (3)

All Startups
Financially

Unconstrained
Financially
Constrained

Difference

(N=1,215) (N=842) (N=373)

Commercial Connections 37.12% 39.55% 31.64% -7.91pp*
Fundraising 24.69% 21.62% 31.64% 10.02pp*
Marketing 22.96% 24.47% 19.57% -4.90pp*
Legal Advice 4.20% 3.56% 5.63% 2.07pp*
Product Development 4.20% 4.39% 3.75% -0.64pp
Contact to Other Startups 3.37% 2.85% 4.56% 1.71pp
Human Resources 2.96% 3.21% 2.41% 0.80pp
Others / No Service Needed 0.49% 0.36% 0.80% 0.42pp

This table displays startups’ demand for non-financial resources, split by their financial situation. * indicates significance at the 10%
level.

Table A.2.2: Demand for Non-Financial Resources by Business Model

(1) (2) (3) (1) → (2) (2) → (3) (1) → (3)
B2B B2B & B2C B2C Difference Difference Difference

(N=636) (N=372) (N=207)

Commercial Connections 44.03% 35.22% 19.32% -8.81pp* -15.89pp* -24.70pp*
Fundraising 21.70% 25.00% 33.33% 3.30pp 8.33pp* 11.64pp*
Marketing 18.87% 25.81% 30.43% 6.94pp* 4.63pp 11.57pp*
Legal Advice 3.93% 4.03% 5.31% 0.10pp 1.28pp 1.38pp
Product Development 3.46% 5.11% 4.83% 1.65pp -0.28pp 1.37pp
Contact to Other Startups 4.56% 1.61% 2.90% -2.95pp* 1.29pp -1.66pp
Human Resources 3.14% 2.69% 2.90% -0.46pp 0.21pp -0.25pp
Others / No Service Needed 0.31% 0.54% 0.97% 0.22pp 0.43pp 0.65pp

This table displays startups’ demand for non-financial resources, split by their type of business. * indicates significance at the 10%
level.
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Table A.2.3: Demand for Non-Financial Resources by Size

(1) (2) (3) (1) → (2) (2) → (3) (1) → (3)
1 to 3 Empl. > 3 to 9 Empl. > 9 Empl. Difference Difference Difference

(N=405) (N=550) (N=260)

Commercial Connections 34.32% 37.09% 41.54% 2.94pp 4.45pp 7.39pp*
Fundraising 25.68% 25.45% 21.54% -0.10pp -3.92pp -4.01pp
Marketing 21.73% 23.27% 24.23% 1.65pp 0.96pp 2.61pp
Legal Advice 6.42% 3.27% 2.69% -3.12pp* -0.58pp -3.70pp*
Product Development 4.69% 4.00% 3.85% -0.67pp -0.15pp -0.82pp
Contact to Other Startups 4.69% 2.73% 2.69% -1.94pp -0.03pp -1.98pp
Human Resources 1.98% 3.45% 3.46% 1.49pp 0.01pp 1.50pp
Others / No Service Needed 0.49% 0.73% 0.00% -0.26pp -0.73pp -0.98pp

This table displays startups’ demand for non-financial resources, split by their number of employees. * indicates significance at the
10% level.



2 Startups’ Demand for Non-Financial Resources 16

Variable Definitions

Table A.2.4: Variable Definitions

All variables are based on information retrieved from the CVC’s internal management system. Some information is created
by the CVC (i.e., the internal liquidity rating), some information is provided by the startups to the CVC (i.e., information on the
startups’ business model, financial situation, and headcount).

Explanatory and Dependent Variables

Variable Definition

B2B&B2C Dummy variable for startups’ business model. It takes the value of one if a startup is active
in the B2B and B2C sector, and zero otherwise.

B2C Dummy variable for startups’ business model. It takes the value of one if a startup is active
in the B2C sector only, and zero otherwise.

FinanciallyConstrained Dummy variable for financially constrained startups. It takes the value of one if a startup
is financially constrained based on a low rating in the CVC’s internal liquidity rating (see
variable 𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡 𝑦𝑅𝑎𝑡𝑖𝑛𝑔). The variable characterizes startups as financially constrained
with a liquidity rating at and below the 25% quantile per country. It takes the value of zero
otherwise.

MediumSize Dummy variable for startup size. It takes the value of one if a startup employs between more
than 3 and 9 persons, and 0 otherwise.

LargeSize Dummy variable for startup size. It takes the value of one if a startup employs more than 9
persons, and 0 otherwise.

LiquidityRating Variable for measuring startups’ financial situation. It is measured on a scale from 0 to 10.
Higher values refer to a longer time horizon with regard to startups’ available cash considering
the current cash burn rate whereas low values refer to a weak record in this criterion [10 =
enough cash for 18 months, considering the cash burn rate; 0 = cash is not sufficient for six
months].



Chapter 3
Financial Constraints, Entrepreneurial Challenges, and the
Effects on Performance

Abstract Startups face financial and non-financial challenges in their early life, which promote
startup failure if they are insufficiently addressed. A restricted access to financial resources
represents one of the main difficulties that startups struggle with in an early development stage.
In this study, I uncover the challenges which venture-capital-supported startups strive to work
on, and how they differ conditional on the startups’ current financial situation. I also reveal the
interaction effect of a different access to financial resources and several startup challenges on firm
performance. Using a unique proprietary dataset with 145 startups and 587 observations by an
international corporate venture capitalist (CVC), I find startups mainly tackling issues related to
their products/operations, and clients/users. Financially constrained startups significantly more
often aim for increasing revenues than financially unconstrained startups. Overall, targeting the
development of their human resources or products/operations helps startups to overcome their
financial constraints and to induce positive firm performance. Findings suggest that focusing on
the latter two business areas is crucial for startup development. The results also indicate that
CVCs may indirectly affect what startups strive for by (not) relieving their financial constraints.

In a startup, there have to be challenges. Otherwise, someone else would have done it already.
– Payal Kadakia, U.S. business woman
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3.1 Introduction

Startups face many challenges in their early life. Issues to address are, e.g., the acquisition of
customers, entry to distribution channels, access to finances, increase of marketing activities,
search for personnel, or the development of firm structure and products (e.g., Giardino et al.
2015). While, in former times, high-technology startups could concentrate solely on the im-
provement of their products and services to become successful, due to increased competition,
they lately have to take care of all mentioned business areas already in an early development stage
(Chorev and Anderson 2006). Still, working efficiently on all of these topics simultaneously is
usually difficult for young firms due to capacity restrictions in terms of, e.g., time and human
resources. Thus, it remains an open question which challenges startups actually perceive as the
most important ones to address in the short run.

Venture capitalists (VCs) play an active role in many markets. They acquire minority stakes
in startups and potentially provide them with both financial and non-financial resources (e.g.,
Da Rin et al. 2013; Manigart and Sapienza 2017). Nowadays, there is no doubt that lacking
financial resources are one of the major issues limiting startup growth (e.g., Levine 2005; Beck
and Demirgüç-Kunt 2006). Richard Harroch, U.S. venture capitalist, described the importance
of finances for startup development in the early 2000s as follows: “It’s almost always harder to
raise capital than you thought it would be, and it always takes longer. So plan for that.” Because
young firms usually have inferior access to internal funds and formal sources of external finances,
they are more prone to financial constraints and, consequently, more often have to miss out on
profitable investment opportunities (Bottazzi et al. 2014).

Due to limited data access, we still know little about the impact of startups’ differing access to
financial resources on their priorities regarding the challenges tackled. We also lack knowledge
about the relationship of different entrepreneurial challenges, startups’ financial situation, and
firm performance. In this study, I use proprietary data from one corporate venture capitalist
(CVC) about 145 CVC-supported startups in 11 countries in Europe and Latin America. We
know that high-technology startups immediately react to the given internal and external situ-
ation (e.g., Giardino et al. 2014). Reviewing responses to an open question within individual
startup interviews enables me to relate startups’ characteristics, their internal decisions, and
their short-term performance. Thereby, I extend the current knowledge on entrepreneurial be-
havior. Additionally, I give first hints towards the business areas which financially constrained
and financially unconstrained startups might approach in an early development stage to operate
successfully in the short run. I also provide first suggestions on how CVCs might implicitly
affect what startups strive for by providing their investees with more or less financial resources.

First, I provide evidence that early-stage startups mainly strive to work on their products
and operations in the short run. Approximately every fourth startup response is related to this
topic, underscoring that startups identify related issues as the most life-threatening in an early
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development stage. Answers include, e.g., the launch of new products, improvement of existing
features, or optimization of workflows. On second place, startups mention client-related topics
to be worked on, e.g., acquiring new clients or deepening the relationship to existing ones.

Splitting the sample reveals that financially constrained startups (compared to financially un-
constrained ones) do neither seem to focus significantly more often on the search for external
financial support nor to look significantly more often for non-financial partnerships as substi-
tutional element. Instead, financially constrained startups seem to identify low revenues as the
main challenge to tackle in the short run. This might be explained by the startups’ assumption
that higher revenues are the easiest way to improve their internal financial situation which, in
turn, may foster future firm development. At the same time, startups might expect that higher
internal funds increase their external reputation and, thus, ease the access to additional financial
support from outside the firm.

From the CVC’s perspective, supplying startups with too many resources may show a harmful
effect on their performance due to lower incentives for the investees’ management (Hvide and
Møen 2010) and potential misuse of the given resources (Bienz and Hirsch 2012). As CVCs
could easily relieve startups’ ex ante resource constraints, the finding of supported startups mainly
striving for increased revenues might also be explained by the idea that CVCs, on purpose, keep
certain startups financially restricted. Thereby, CVCs implicitly induce these startups to focus
on their revenues and, in turn, motivate them to improve their internal financial base without
providing additional external financial resources.

In the last part of this paper, I explore the interaction of startups’ financial situation and their
challenges tackled, and link it to firm performance. I find that working on human resources
or products/operations enables startups to offset the negative effect of financial constraints on
performance, whereas adressing other challenges does not. This finding might be led back to
the idea that early-stage startups from the high-technology sector first have to focus on their
two main business assets, i.e., products/operations and human resources. The regression results
match startup responses from preceding sections of this paper where startups most often name
products/operations as the topic which they strive to work on in the short run.

Further analyzing the tackling of challenges related to products/operations, the regression
results show stronger effects in later periods. This might be explained by the idea that very
early-stage startups first need some time to determine the right way of products/operations-
development which ultimately helps them to overcome the negative effects of financial constraints
on performance. Additionally, I find that the positive effect of working on products/operations
mostly arises from startups in financially less developed countries. Startups in these countries
cannot get external financial and non-financial support as easily as in more developed countries
which increases the sensitivity of startups’ performance to their financial situation and the
challenges they tackle. Results are robust when including only those startups into the analysis
which respond to the survey in each observation period, and when adapting the measure for
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startups’ financial constraints so that it accounts for potential cultural differences in the CVC’s
rating of supported startups.

This study relates to different strands of the literature. The entrepreneurship literature states
that understanding entrepreneurial behavior matters for the future development of this type of
business and the development of the whole economy (e.g., Carter et al. 1996; Garmaise 2008;
Aldrich and Ruef 2011). Helms (2003) underscores that studying startups should be of main
interest not only for researchers but also public policymakers. This study seeks to extend the
knowledge on startups’ internal decisions by providing a sophisticated analysis of internal data
regarding the dynamics and effects of different factors on startup performance.

Additionally, a restricted access to financial resources is one of the main limitations for positive
firm development, and especially firm growth. This effect appears stronger in firms’ early stage,
leading to the observable high rate of startup failure in the first years of existence. I especially
relate to Beck and Demirgüç-Kunt (2006) and Stucki (2014) who link the access to financial
resources and performance for early-stage firms.

If sufficiently financially equipped, startups increase innovation, discover new markets, or lead
to higher competitiveness in existing markets. Financial restrictions, on the contrary, interact
with many other business areas, e.g., the contact to potential customers or the execution of
research and development. Ultimately, financially constrained startups cannot contribute to the
economic development of a specific sector and the whole market (Parker and van Praag 2006).
Looking at the effects of tackling specific non-financial challenges, and relating them to startups’
financial situation and their performance has not existed in the literature on entrepreneurship.
Therefore, this study promotes the overall understanding of the entrepreneurial market and
startups’ decisions while also revealing topics for future research.

Alike for many studies, endogeneity remains a major concern within this study. There might
be other factors that influence startups’ decisions and their reactions to existing challenges, their
financial situation, and performance. Exemplarily, this might be startups’ product, i.e., being
it hardware or software in the high-technology sector. To alleviate concerns on these omitted
factors, I do not only compare the performance effects between financially constrained and
financially unconstrained startups but also explore differences between startups with different
characteristics within these two groups. Nevertheless, I openly acknowledge that the results of
this study are only associations. Therefore, it still remains an open challenge for future research
to use more advanced empirical identification strategies which allow causal interpretations.
Additionally, the results rely on a sample where all startups are backed by the same corporate
venture capitalist with similar CVC-specific contracts. This enables me to rule out biases that
go back to CVC-specific factors but limits the external validity of this study. One might also
argue that startup responses are biased as interviews are conducted by the supporting CVC’s
employees. These points of criticism call for future research and replications based on data, e.g.,
from uninvolved external institutions.
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The paper proceeds as follows. Section 3.2 examines existing studies and displays their findings
on financial and non-financial entrepreneurial challenges, and the relationship to performance.
In this section, I also evolve the hypotheses for the subsequent analyses. Section 3.3 describes
the sample, the methodology and the research design, before Section 3.4 displays the empirical
results. Section 3.5 tests the robustness of the findings and Section 3.6 presents the limitations of
this study. This paper terminates with a discussion and conclusion of the results in Section 3.7.

3.2 Literature Review and Hypotheses Development

The liability of newness (Stichcombe 1965) and liability of smallness (Baum 1996) pose many
challenges to startups in their early life. Evers (2003) and Picken (2017) report some char-
acteristics which early-stage startups need to professionalize in order to evolve successfully,
e.g., the lack of business knowledge, missing experience in management, technology lags, non-
existent relationships to customers and suppliers, and a lacking business strategy. In general,
entrepreneurial challenges may stem from any internal business unit, external source or not yet
addressed business area. Vesper (1990) concludes that successful startups have to unite business
know-how, a product or service idea, personal contacts, physical resources, and customer or-
ders. Startups which insufficiently tackle their challenges risk ineffective decisions, higher costs,
personal overstress, and lower sales figures (Picken 2017). In turn, these aspects lead to lower
performance, hinder positive startup development, and may end in startup failure.

The access to financial resources constitutes a crucial factor influencing firm performance.
If merely existing, financial constraints pose a major restriction for startup growth (e.g., Levine
2005; Beck and Demirgüç-Kunt 2006). Stucki (2014) shows for a ten-year sample of Swiss
startups that most startups struggle at some point with a restricted access to financial resources.
Financial constraints appear to be very restricting in the first years of a firm’s existence. Startups
usually have inferior access to internal funds and formal sources of external financing. There-
fore, they often have to miss out on profitable investment opportunities (Bottazzi et al. 2014).
Oliveira and Fortunato (2006) provide evidence on small and medium-sized Portuguese firms
whose growth rates are strongly negatively affected by a restricted access to financial resources.
According to Becchetti and Trovato (2002), growth rates appear to be twice as high for small
and medium-sized firms which have access to external financial resources. Bottazzi et al. (2014)
confirm this relationship, showing that financially constrained startups face higher default risk
leading to the implementation of less risky projects and, in turn, lower growth potential. Overall,
the literature suggests that financial constraints exert a detrimental effect on firm performance
which, in turn, might restrict the development of the whole economy (Levine et al. 2000; Levine
2005).
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Many researchers stress that entrepreneurial actions are not based on very detailed business
plans, but allow flexibility and prompt reactions to the current situation (e.g., Carter et al. 1996;
Brinckmann et al. 2010; Mintzberg 2013). Giardino et al. (2014) and Paternoster et al. (2014)
confirm the high reactiveness and flexibility in decision-making for early-stage startups in the
software industry. Maintaining these characteristics appears to be important for startups also
after a certain time of existence (Greening et al. 1996).

Due to limited data access, empirical evidence on startups’ internal decisions is scarce.
The previously described negative effects of untackled challenges and financial constraints on
performance motivate for further empirical research in this field. Besides traditional financial
institutions, venture capitalists (VCs) as strategic long-term investors may help startups to
overcome their financial constraints. VCs acquire minority stakes in startups and provide them
with both financial as well as non-financial resources. A privileged access to financial markets
and a large amount of slack resources enable VCs to potentially relieve their investees’ resource
constraints (see Da Rin et al. 2013; Manigart and Sapienza 2017 for a comprehensive overview of
the literature). To avoid misuse of the given support and create incentives for higher managerial
effort, VCs are usually not willing to completely offset startups’ restricted access to resources
(e.g., Hvide and Møen 2010; Bienz and Hirsch 2012).5 VCs may, e.g., leave some startups in
an unprivileged financial state implying that startups do not receive the individually optimal
amount of external support.

Given startups’ decisions to be a prompt reaction to the prevailing situation, I hypothesize for
early-stage startups supported by a corporate venture capitalist:

Hypothesis 1: Startups mostly address the challenge of a restricted access to financial re-
sources.

Hypothesis 2: Financially constrained startups more often strive to work on their financial
situation and non-financial partnerships than financially unconstrained startups.

Overall, the literature shows that not identifying and approaching existing challenges has a
negative effect on performance. Due to limited data access, empirical research investigating
the interaction of tackling different challenges conditioned on startups’ financial situation and
linking it to performance is non-existent in the entrepreneurial environment. Therefore, in the
final part of this paper, I take a closer look on the link between the startups’ financial situation,
several challenges and performance. I hypothesize:

Hypothesis 3: Tackling existing challenges helps financially constrained startups to overcome
the negative effects of financial constraints on performance.

5 These doubts often result in staging contracts in venture capital financing (e.g., Hsu 2010). However, staging is not of interest for this
study, as in the given surrounding, the CVC supports startups with a one-time fixed amount of financial resources.
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3.3 Data and Research Design

3.3.1 Data and Sample

In this study, I rely on unique proprietary data of new ventures, extracted from the internal
Management Information System from one corporate venture capitalist (CVC) within the infor-
mation and communication technology sector. The CVC is a legally separate subsidiary of a
globally acting European corporation which is listed in the EURO STOXX 50 Index. Sample
startups are in their early development stage and engaged in the high-technology sector. They
are all supported by the same corporate venture capitalist with similar contracts, including a
one-time fixed amount of financial resources.

Information extracted from the CVC’s management system is available for the years 2014
to 2016 and updated four times in the first year and three times per year thereafter (i.e., the
time frame consists of 10 periods). The dataset contains static startup characteristics, e.g.,
the startups’ location and product classification, as well as panel information on the startups’
current business situation, e.g., the startups’ available cash, challenges they strive to tackle in
the short run, and the number of employees. Information is given by the startups themselves
within regularly conducted interviews. I complement the data on the startups’ characteristics
with internal ratings created by the supporting CVC’s management team. The CVC frequently
evaluates startups’ current situation regarding eight criteria: Commercial status, competitive
strength, liquidity, market potential, product quality, revenue strength, team strength, and third
party funding. These ratings serve the CVC as the major tool to manage its future support to
associated startups. To ensure the comparability of these ratings between all countries, they are
externally audited by a global team of the CVC’s parent corporation.

Table 3.1: Sample Selection

Startups Observations

Initial Sample 431 1,671

Startup based in Venezuela -38 -211
Missing CVC internal ratings -28 -233
Missing headcount -5 -10
Less than five periods interview timeframe -215 -416
Observations from the sixth or later interviews -0 -214

Final Sample 145 587

This table displays the sample selection process. The initial sample covers all observations retrieved from the CVC’s internal manage-
ment system in ten periods from 2014 to 2016.

The raw dataset consists of panel information from 431 European and Latin American startups
with 1,671 observations (= responses). Table 3.1 shows the selection criteria to create the final
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dataset for the subsequent analysis. First, I exclude startups from Venezuela from the sample to
avoid biased coefficients due to the unique political and economic situation in this country within
the observation period. Additionally, I do not consider observations with a missing internal rating
or no information on the number of employees. This decision is necessary due to the creation of
the proxies. As about 20% of startups fail in the first year (Bureau of Labor Statistics 2018), I
drop all observations from startups which do not respond in at least two years to the interview.6
This decision implies an exclusion of all startups which do not respond to the interviews in a
time frame of at least five periods as startups are asked to provide information once per quarter.7
It allows economically and statistically meaningful interpretations for entrepreneurial research.
At the same time, the proportion of startups responding at least six times to the CVC’s interview
strongly decreases. Therefore, I exclude the sixth and later observation from each startup from
the analysis (but include these startups’ first five observations).8 In turn, the sample consists of
startups of a similar development stage. Summing up, the final sample for the following analysis
comprises 145 startups with 587 observations.

Table 3.2: Local Distribution of Startups and Observations

Startups (N=145) Observations (N=587)
Freq. % Freq. %

Latin America 94 64.82 397 67.63
Argentina 23 15.86 102 17.38
Brazil 2 1.38 8 1.36
Chile 16 11.03 79 13.46
Colombia 19 13.1 89 15.16
Mexico 23 15.86 86 14.65
Peru 11 7.59 33 5.62

Europe 51 35.18 190 2.37
Czech Republic 2 1.38 10 1.7
Germany 6 4.14 24 4.09
Ireland 10 6.9 37 6.3
Spain 17 11.72 63 10.73
United Kingdom 16 11.03 56 9.54

This table displays the distribution of startups and observations. It is split by continents. Countries are sorted alphabetically within
each group.

The CVC operates offices and supports startups in 12 countries in Europe and Latin America.
These countries are Argentina, Brazil, Chile, Colombia, the Czech Republic, Germany, Ireland,

6 Startups which have failed within the observation period are generally not included in the dataset. An additional argument for dropping
startups which respond in less than two years is that these startups might have engaged in a relationship with the CVC at a very late
point in time within the observation period. This might bias the results as the CVC might not have been able to adequately assess the
quality of these very young startups through their internal ratings (which are used as control variables in the analyses).
7 In the main analyses, few startups did not respond to the CVC’s interview in each of the five observation periods. Section 3.5 contains
a robustness test only including observations from startups which respond in each observation period.
8 When including sixth or later observations, the coefficients tend in the same direction as the main results in Section 3.4. The effects
only get slightly weaker.
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Mexico, Peru, Spain, and the United Kingdom (and Venezuela which is not included in the
sample due to major economic turbulences within the observation period from 2014 to 2016).
Table 3.2 displays the startups’ local distribution including only those observations which are
incorporated into the subsequent analysis. With 67.63% of all observations from Latin America,
the CVC is heavily active in emerging countries. Most observations are provided by startups in
Argentina, whereas startups in Brazil provide information the least often.

3.3.2 Variables

3.3.2.1 Entrepreneurial Challenges

To assess startups’ challenges and their decisions on which challenges to tackle in the short
run, I use answers to an open question from the CVC’s internal interviews with each startup.
Startups were asked to outline their “plans for the following four-month term, e.g., milestones,
new product features, coming pilots or new clients”. By evaluating the answers to this open
question, I can in detail investigate what startups wish to approach in the upcoming period. As
one can assume that startups in an early development stage decide and react immediately to the
current surrounding they operate in (e.g., Giardino et al. 2014), I use this question as a proxy for
the challenges startups perceive as the most pressing at the time of the interview. The evaluation
of an open question allows a more sophisticated empirical analysis and interpretation of the
results compared to only assessing prescribed answers from a multiple choice question. In order
to group startup responses, I evolved a codebook based on related literature and the data from
the interviews. The codebook is displayed in Table A.3.4 of the Appendix.

I coded the startups’ answers using the qualitative data analysis program ATLAS.ti (ATLAS.ti
Scientific Software Development GmbH, version 8; Berlin, Germany) and combined some cod-
ing groups thereafter to allow an economically meaningful analysis. Ultimately, this step resulted
in the following challenges which startups strive to tackle in the short run: Clients/users, distri-
bution channel, finances, firm development, geographic scope, human resources, marketing/PR,
non-financial partnerships, products/operations, research & development, revenues, and others
(or the question was not answered). As part of the main analysis, Section 3.4.1 contains the
relative shares of these challenges. I create a dummy variable for each entrepreneurial challenge.
These binary variables take a value of one if startups express a particular challenge, and a value
of zero otherwise.

It is important to keep in mind that, within one interview, startups could mention several
topics they strive to work on in the upcoming period. This fact enables me to investigate
startups’ challenges and internal decisions in detail instead of focusing only on one main aspect.
However, I cannot identify the most important of all named aspects. As I examine the relative
importance of each of the different business areas, all startup citations are equally weighted.
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This method assumes that the importance of any of the challenges named is, e.g., independent
of the amount of challenges which a startup expresses within one interview.

3.3.2.2 Financial Constraints

Financial constraints represent a major restriction for startup growth. However, measuring finan-
cial constraints of early-stage startups is very difficult for researchers because direct measures
are hard to observe from public data (Musso and Schiavo 2008). In this study, I rely on private
information of a CVC’s management team which supervises its investees on a regular basis. The
CVC assesses the startups’ available cash and current cash burn rate and periodically summarizes
its evaluation in an internal liquidity rating. Consequently, this rating measures how much slack
financial resources a startup holds. Ratings are ten-point scaled with higher ratings identifying
better-equipped startups. A liquidity rating of 10 refers to startups with sufficient cash to cover
18 months at the current cash burn rate whereas a rating of 0 refers to startups without enough
cash for six months at the current cash burn rate.

If startups show low levels of or limited access to financial resources, and consequently
more often have to miss out on profitable investment opportunities (Bottazzi et al. 2014), I
classify these startups as financially constrained. Using a binary proxy for categorizing financial
constraints allows an easily understandable interpretation of the following empirical results.
Furthermore, this procedure alleviates concerns on the non-linear distribution of the CVC’s
rating on the startups’ financial situation. I categorize startups with an above median rating, i.e.,
a liquidity rating of six or above, as financially unconstrained. On the contrary, startups with a
rating at or below the median, i.e., a liquidity rating of five or below, are classified as financially
constrained. I use financially unconstrained startups as the reference group in the regression.

3.3.2.3 Startup Performance

As startups in an early development stage do not show a stable income yet, the use of rev-
enues, sales or asset growth as performance measures appears usually not appropriate in the
entrepreneurial environment (e.g., Beck et al. 2005). Therefore, I proxy startups’ performance
using the change in full-time equivalent employees in logarithmic terms. This is in line with
studies by several researchers (e.g., Evans 1987; Nichter and Goldmark 2009).9

With respect to the data availability, using employee growth as the proxy for startup per-
formance is highly suitable in this study. The CVC frequently reports the startups’ number of
employees in its internal Management Information System. Economically, using the change
in employees in logarithmic terms enables me to explore startup growth (= performance) in

9 Few startups do not report their headcount in all observation periods. I fill in missing values in the growth rates with the calculated
average growth between two filled observation periods. To check for potentially biased regression coefficients, I reconduct the analyses
within a robustness test in Section 3.5 including only those observations from startups which respond in each period.
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percentage terms while, at the same time, accounting for decreasing marginal effects with an
increasing number of employees.

3.3.2.4 Control Variables

Within the evaluation of the effects of financial constraints and other entrepreneurial challenges
on startup performance, I include the other seven CVC internal ratings on the startups’ individual
situation as control variables into the analyses (besides the liquidity rating which is used for
creating the proxy for startups’ financial situation). As described in Section 3.3.1, the CVC
frequently evaluates the startups’ commercial status, competitive strength, market potential,
product quality, revenue strength, team strength, and third party funding.

In order to precisely control for the startups’ characteristics, I include the exact ratings
(measured on an ordinal scale between 0 and 10) into the analyses. As opposed to when creating
the proxy for financially constrained versus financially unconstrained startups, I do not group
startups into high- and low-level ones with regard to each criterion. This decision enables me
to capture startups’ characteristics and their current situation in detail, which would otherwise
lead to biased coefficients of the main variables.

3.3.3 Descriptive Statistics

Table 3.3 displays the summary statistics on observation level. The proxy for financial constraints
classifies 57% of the observations as being from financially constrained startups. This coincides
with a mean liquidity rating of 5.19 and a median liquidity rating of five (within the original
ten-point scale).

Sample startups show an average headcount of 7.23 with a median of five persons. 75% of
these startups report having eight or less employees, indicating that the sample primarily consists
of early-stage startups. This highly right-skewed distribution justifies the usage of the natural
logarithm in the proxy for startup performance.

The control variables are measured on a scale from zero to ten. Table 3.3 displays considerably
lower rating means for third party funding (4.49) and the startups’ level of revenues (3.30)
compared to the rating means of the other control variables. Additionally, observations of these
two ratings are more widely spread which might be explained by the early development stage of
the startups in the sample. Table A.3.5 of the Appendix displays the definitions of all variables.
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Table 3.3: Descriptive Statistics

N Mean StdDev p25 p50 p75

Main Variables
FinanciallyConstrained 587 0.57 0.49 0.00 0.00 1.00
LiquidityRating 587 5.19 3.39 2.50 5.00 8.00
Headcount 587 7.23 8.74 3.00 5.00 8.00
StartupPerformance [= Δ ln(Headcount)] 416 0.79 0.73 0.39 0.79 1.20

Control Variables: CVC Internal Ratings
CommercialStatus 587 6.08 2.52 4.00 7.00 8.00
CompetitiveStrength 587 6.45 2.00 5.00 7.00 8.00
MarketPotential 587 6.84 2.24 5.00 7.50 8.00
ProductQuality 587 6.73 2.40 5.00 7.00 8.00
RevenueStrength 587 3.30 2.94 0.00 2.50 5.00
TeamStrength 587 6.67 2.78 5.00 7.00 9.00
ThirdPartyFunding 587 4.49 3.39 2.00 4.00 7.00

This table displays the descriptive statistics including all variables of the empirical analysis. N describes the number of observations (for
sample selection criteria, see Section 3.3.1). The sample decreases from 587 to 416 observations when analyzing startups’ performance
due to the impossibility of calculating growth rates, i.e., the change in the number of employees, from the last period onwards. Table A.3.5
of the Appendix displays the definitions of all variables.

Table 3.4 displays the absolute and relative amount of observations in which startups express
a specific amount of different challenges which they want to tackle in the upcoming period.
Startups most often mention between one and three different issues they aim to work on, which
leads to a mean citation of 2.38 challenges per observation. Unreported evidence shows that the
longer startups exist, the fewer different topics they name. In the first observation period, startups
on average express 2.46 different challenges per interview. This rate almost constantly decreases
to 2.15 in the fifth observation period, indicating that startups at a later development stage focus
on some aspects instead of trying to address many issues at once. This behavior might enable
them to more efficiently make use of their resources as concentrating on few business areas faster
increases their knowledge in these areas. Furthermore, it might be explained by the idea that
startups have already worked on a number of issues which decreases the amount of challenges
they still have to deal with and allows focusing on some specific aspects.

Table 3.4: Challenges Expressed in One Answer

Amount of Different Challenges
0 1 2 3 4 5 6 7 8 9

Freq. (N=587) 20 146 173 142 66 32 4 3 0 1
% 3.58 24.70 29.47 24.19 11.24 5.45 0.68 0.51 0.00 0.17

This table displays the absolute and relative number of observations in which startups express a certain amount of different challenges
which they strive to tackle in the short run. The minimum number of challenges mentioned is zero, the maximum number is nine.
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3.3.4 Research Design

3.3.4.1 Entrepreneurial Challenges

The empirical analysis in Section 3.4 starts with an examination of the startups’ challenges.
Opposed to many other researchers, the underlying dataset enables me to investigate startups’
challenges in detail as startups explicitly express in their answer to an open question what they
are going to work on in the upcoming period. I expect that startups mostly address the challenge
of a restricted access to financial resources (Hypothesis 1). To test this hypothesis, I compare
the relative frequencies of the startups’ challenges mentioned.

3.3.4.2 The Effect of Financial Constraints

Subsequently, I examine the effect of financial constraints on the challenges which startups
tackle. As financial constraints are a major restriction for startup performance (e.g., Beck and
Demirgüç-Kunt 2006), I expect that financially constrained startups more often strive to work on
their financial situation and non-financial partnerships than financially unconstrained startups
(Hypothesis 2). For analyzing this relationship, I split the sample into financially constrained
and financially unconstrained startups, and compare the relative frequencies of the startups’
challenges using t-tests / Chi2-tests.

3.3.4.3 The Effect on Startup Performance

In the final part of this paper, I uncover the moderating effect of startups’ decisions due to existing
challenges on the link between financial constraints and startup performance. As financial
constraints represent a major restriction for startup growth but working on the most pressing
issues positively influences startup performance, I expect that tackling existing challenges helps
financially constrained startups to overcome the negative effects of financial constraints on
performance (Hypothesis 3). For analyzing this relationship, I specify the following regression
equation:

Δ𝑙𝑛(𝐻𝑒𝑎𝑑𝑐𝑜𝑢𝑛𝑡)𝑠,[𝑡;𝑡+1] = 𝛼+ 𝛽1 ∗𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙𝑙𝑦𝐶𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑒𝑑𝑠,𝑡 (3.1)

+ 𝛽2 ∗𝐸𝑛𝑡𝑟𝑒𝑝𝑟𝑒𝑛.𝐶ℎ𝑎𝑙𝑙𝑒𝑛𝑔𝑒𝑠,𝑡
+ 𝛽3 ∗𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙𝑙𝑦𝐶𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑒𝑑𝑠,𝑡 ∗𝐸𝑛𝑡𝑟𝑒𝑝𝑟𝑒𝑛.𝐶ℎ𝑎𝑙𝑙𝑒𝑛𝑔𝑒𝑠,𝑡
+ 𝛽4 ∗𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑖𝑎𝑙𝑆𝑡𝑎𝑡𝑢𝑠𝑠,𝑡 + 𝛽5 ∗𝐶𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑣𝑒𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ𝑠,𝑡
+ 𝛽6 ∗𝑀𝑎𝑟𝑘𝑒𝑡𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙𝑠,𝑡 + 𝛽7 ∗𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑄𝑢𝑎𝑙𝑖𝑡𝑦𝑠,𝑡
+ 𝛽8 ∗𝑅𝑒𝑣𝑒𝑛𝑢𝑒𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ𝑠,𝑡 + 𝛽9 ∗𝑇𝑒𝑎𝑚𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ𝑠,𝑡
+ 𝛽10 ∗𝑇ℎ𝑖𝑟𝑑𝑃𝑎𝑟𝑡𝑦𝐹𝑢𝑛𝑑𝑖𝑛𝑔𝑠,𝑡 + 𝜌𝑘 + \𝑡 + 𝜖𝑠,𝑡
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where Δ𝑙𝑛(𝐻𝑒𝑎𝑑𝑐𝑜𝑢𝑛𝑡)𝑠,[𝑡;𝑡+1] represents the proxy for the growth (= performance) of startup
𝑠 and refers to the first difference in the natural logarithms of a startup’s number of full-
time equivalent employees between period 𝑡 and 𝑡+1. 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙𝑙𝑦𝐶𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑒𝑑𝑠,𝑡 represents a
dummy variable for financially constrained startups which takes the value of one if a startup 𝑠
is regarded as financially constrained in period 𝑡. 𝐸𝑛𝑡𝑟𝑒𝑝𝑟𝑒𝑛.𝐶ℎ𝑎𝑙𝑙𝑒𝑛𝑔𝑒𝑠,𝑡 represents one out
of several dummy variables which take the value of one if a startup 𝑠 expresses a particular of
the following eight startup challenges in period 𝑡 to be addressed in the short run: Clients/users,
finances, geographic scope, human resources, marketing/PR, non-financial partnerships, prod-
ucts/operations, revenues.10 The regression equation is separately estimated for each of these
startup challenges, i.e., includes only one dummy variable at a time. 𝛽3 captures the moderating
effect of tackling a specific entrepreneurial challenge on the link between the startups’ financial
constraints and performance (Hypothesis 3).

To control for startups’ unobserved characteristics which might drive their responses, seven
control variables depicting the CVC’s internal startup ratings are included into the regression:
𝐶𝑜𝑚𝑚𝑒𝑟𝑐𝑖𝑎𝑙𝑆𝑡𝑎𝑡𝑢𝑠𝑠,𝑡 , 𝐶𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑣𝑒𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ𝑠,𝑡 , 𝑀𝑎𝑟𝑘𝑒𝑡𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙𝑠,𝑡 , 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑄𝑢𝑎𝑙𝑖𝑡𝑦𝑠,𝑡 ,
𝑅𝑒𝑣𝑒𝑛𝑢𝑒𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ𝑠,𝑡 , 𝑇𝑒𝑎𝑚𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ𝑠,𝑡 , and 𝑇ℎ𝑖𝑟𝑑𝑃𝑎𝑟𝑡𝑦𝐹𝑢𝑛𝑑𝑖𝑛𝑔𝑠,𝑡 . They refer to the different
ratings of startup 𝑠 in period 𝑡.11 I include fixed effects for countries 𝑘 (𝜌𝑘 ) and periods 𝑡 (\𝑡),
and cluster robust standard errors at the startup level.

3.4 Empirical Results

3.4.1 Entrepreneurial Challenges

Insufficiently addressed challenges in startups’ early life foster startup failure (e.g., Picken 2017).
To be able to remove existing challenges, identifying and acknowledging them is the first step.
As data access on the internal decisions of early-stage startups is usually limited, I first take
a closer look on the challenges which startups strive to address in the following four-month
term. Hypothesis 1 suggests that startups mostly address the challenge of a restricted access
to financial resources. In other words, I expect issues in this regard being the base for most
startup plans in the short run. Figure 3.1 displays the relative importance of specific challenges
which startups aim to address in the following period in percentage terms. For the codebook of
categories, I refer to Table A.3.4 of the Appendix.

10 The other challenges (distribution channel, firm development, research & development, others) were mentioned in less than five
percent of the cases so that I do not include them in the regression analysis as they do not seem to matter much for startups in their early
stage.
11 The correlation matrix of all variables is displayed in Table A.3.2 of the Appendix.
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Figure 3.1: Entrepreneurial Challenges

0 5 10 15 20 25

Question Not Answered
Others

Revenues

Research & Development

Products/Operations

Non-Financial Partnership

Marketing/PR
Human Resources

Geographic Scope

Firm Development
Finances

Distribution Channel

Clients/Users

Percent [%]

Figure 3.1 shows that with 23.60%, startups mainly wish to work on their products or oper-
ations.12 Comparing this finding to existing studies which often focus on startups’ financial
situation (e.g., Beck and Demirgüç-Kunt 2006; Long 2019), this result seems quite surprising.
Startups want, e.g., to create new high-technology products, to launch premium features of ex-
isting products, or to adapt their services in a way that it allows customers to buy more products
on their platforms. These statements indicate that startups struggle with identifying the optimal
product or operational design which would lead to higher production outcome, higher attention
in public and, in turn, the highest sales possible. Unreported evidence shows that from those
startups stating products/operations-related challenges to be addressed in the short run, 57.18%
want to improve their existing products/operations whereas 38.30% strive to develop new ones
and only 4.52% want to continue working with the same products/operations as before. The
explanation for this finding is straight-forward. Startups usually still work on and elaborate their
range of products/operations or wish to improve the alpha version of existing ones in order to
boost the business. For startups in the high-technology sector, products/operations are unequiv-
ocally their main business asset. Thus, working on this topic increases their chances for survival
and positive future firm development.

Second, startups indicate that they strive to tackle client/user-related issues in the upcoming
period (16.96%). They want to acquire “new clients for [their] new platform”, reach “more
[...] companies buying [their] services” or want to “improve the [clients‘] experience”. However,

12 All relative frequencies in the following empirical analysis are examined on “% of challenges”-level (not on “% of startups” or “%
of observations”-level), unless stated otherwise.
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sample startups clearly seem to focus on the acquisition of new clients or users (91.30%) whereas
deepening the relationship to existing clients/users (8.70%) seems not to be of main interest.
This finding might be led back to the fact that all sample startups are still in a very early
development stage. Most of them are just about to start their business and have not yet been able
to establish strong relationships to clients/users. At the same time, it is highly important for them
to approach (potential) clients/users as startups need a sound customer base for future growth
and the customers’ needs must be carefully considered when developing and adapting products
and operations.

Several challenges follow these two (products/operations and clients/users) with almost equal
relative importance for startups. However, these challenges are all far less often mentioned
in the CVC’s interviews. One of them is the financial situation (10.04%) which, as unreported
evidence shows, startups mainly wish to address by getting in touch with banks or other investors.
Furthermore, startups want to increase their revenues (8.98%), their national or international
geographic scope (8.83%) or get in touch with partners who assist them with non-financial
resources in different ways (8.48%). Working on the internal marketing activities (6.50%) or
human resources (5.44%) is also stated in more than five percent of the cases. All values are
reported in Table A.3.1 of the Appendix.

Summing up, Hypothesis 1 suggests that startups mostly address the challenge of a restricted
access to financial resources. This hypothesis cannot be supported as sample startups under-
score the importance of further developing their products/operations, and their relationship to
clients/users. One might argue that increasing revenues could also be seen as part of addressing
financial challenges as higher revenues are the presumed easiest way to increase available finan-
cial resources. Following this thought, i.e., subsuming finance-related as well as revenue-related
plans under “financial issues”, this category aggregates a cumulative response rate of 18.96%.
In this case, it would denote on second place in the order of relative importance of specific
challenges for startups, but it still remains approximately 4.58% behind the startups’ aim to
further develop their products/operations.

Table 3.5 shows that startups persist working on the challenges once detected. I do neither
find significant changes in the startups’ challenges to be tackled from one period to the other
nor between the first and last observation period. This finding is in line with the literature,
underscoring that a certain degree of persistence seems to be crucial for startups’ survival and
future success (e.g., Markman et al. 2002; Wu et al. 2007). On first place remains working on
products/operations at any point in time, which must be led back to the constitution of the sample
(145 startups from the high-technology sector in an early development stage). With a constantly
growing share from 7.46% to 9.64% of the challenges named, unsurprisingly, startups seem to
turn their attention to increasing their geographic scope over time. Approximately three fourth
of these startups consider an international expansion of their business while one fourth first
wants to grow on national level. This is in line with Bailetti (2012) and Stayton and Mangematin



3 Financial Constraints, Entrepreneurial Challenges, and the Effects on Performance 33

(2016), showing that startups should not only operate on regional or national level if they strive
to grow in the near future.

Table 3.5: Entrepreneurial Challenges by Observation Period

Period 1 Period 2 Period 3 Period 4 Period 5
Freq. % Freq. % Freq. % Freq. % Freq. %

Clients/Users 72 19.89 46 17.69 45 16.07 37 14.02 40 16.06
Distribution Channel 5 1.38 11 4.23 9 3.21 5 1.89 6 2.41
Finances 44 12.15 24 9.23 24 8.57 23 8.71 27 10.84
Firm Development 5 1.38 4 1.54 5 1.79 4 1.52 5 2.01
Geographic Scope 27 7.46 22 8.46 26 9.29 26 9.85 24 9.64
Human Resources 14 3.87 16 6.15 16 5.71 18 6.82 13 5.22
Marketing/PR 19 5.25 19 7.31 22 7.86 18 6.82 14 5.62
Non-Financial Partnership 32 8.84 16 6.15 25 8.93 26 9.85 21 8.43
Products/Operations 87 24.03 62 23.85 60 21.43 67 25.38 58 23.29
Research & Development 12 3.31 5 1.92 7 2.50 7 2.65 6 2.41
Revenues 31 8.56 20 7.69 32 11.43 22 8.33 22 8.84
Others 8 2.21 11 4.23 6 2.14 8 3.03 9 3.61
Question Not Answered 6 1.66 4 1.54 3 1.07 3 1.14 4 1.61

Total 362 100.00 260 100.00 280 100.00 264 100.00 249 100.00

This table displays the absolute and relative shares of all challenges which startups strive to tackle in the different observation periods.
Observations periods are sorted in ascending order from the first to the fifth period.

In all following analyses, I focus on the main eight challenges which individually account
for more than five percent of the plans expressed. As displayed in Figure 3.1, these challenges
relate to clients/users, finances, geographic scope, human resources, marketing/PR, non-financial
partnerships, products/operations, and revenues.

3.4.2 Effects of Financial Constraints

Several researchers state that financial constraints are one of the major restrictions for startup
performance (e.g., Beck and Demirgüç-Kunt 2006). Therefore, I now examine the impact of
financial constraints on the startups’ decision which challenges to tackle in the short run. Subse-
quently, I uncover the interaction effect of both components on startup performance. Knowing
about the crucial role of a sound financial situation but also the possibility to partially substi-
tute financial through external non-financial resources, Hypothesis 2 suggests that financially
constrained startups more often strive to work on their financial situation and non-financial
partnerships than financially unconstrained startups.

Table 3.6 displays the relative shares of startup challenges tackled, split by startups’ financial
endowment. With 10.80%, financially constrained startups more often want to search for external
financial support through banks and other investors than their financially unconstrained peers
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(8.97%). However, this difference of 1.83pp is non-significant (p-value: 25.79%). Furthermore,
financially constrained startups do not seek external non-financial partnerships more often than
financially unconstrained ones. The relative share of financially constrained startups looking
for non-financial partnerships is even lower (8.37% compared to 8.63%) indicating that these
startups do not try to solve their financial issues by getting non-financial support from outside
the startup. Summing up, I do not find support for Hypothesis 2.

Table 3.6: Entrepreneurial Challenges by Financial Situation

(1) (2) (3) (4)
Financially

Unconstrained
Financially
Constrained

Difference P-value

Clients/Users 17.43% 16.63% -0.80pp 69.19%
Finances 8.97% 10.80% 1.83pp 25.79%
Geographic Scope 9.31% 8.50% -0.81pp 59.61%
Human Resources 6.26% 4.85% -1.41pp 25.03%
Marketing/PR 6.43% 6.55% 0.12pp 92.59%
Non-Financial Partnership 8.63% 8.37% -0.26pp 86.49%
Products/Operations 24.70% 22.82% -1.88pp 40.96%
Revenues 7.45% 10.07% 2.62pp* 8.82%

This table displays the relative shares of challenges tackled by financially unconstrained and financially constrained startups, respec-
tively. Columns (3) and (4) depict the results of a t-test with the null hypothesis that relative shares are equal for financially constrained
and financially unconstrained startups. * indicates significance at the 10% level. This table is an extract of Table A.3.1 of the Appendix.
Table A.3.5 of the Appendix displays the definitions of all variables.

Interestingly, with a p-value of 8.82%, financially constrained startups significantly more often
express striving to work on their revenues in the following months (10.07% compared to 7.45%).
They wish to, e.g., “achieve the operating breakeven”, “achieve 10,000 [USD] in recurrent
revenue”, “bill over 100,000 [USD]” or “achieve 80,000 [GBP] in sales”. These statements
exemplarily show that financially constrained startups seem to be aware of their difficult financial
situation and strive to improve it by increasing their revenues and sales. Apparently, they perceive
this way of financing as the easiest way of getting additional funds which might be true due
to their non-existing financial records. An alternative explanation for this finding might be that
external financial supporters (in this case, the CVC), on purpose, keep some startups financially
constrained. This study shows that, thereby, the probability of startups focusing on their revenues
increases which, in turn, improves their financial base and their chances for positive future firm
development. This idea is supported by the literature showing that ex post measurable targets
lead to higher performance (Lunenburg 2011).

However, a qualitative analysis of the given statements shows that most financially constrained
startups do not provide concrete approaches on how they aim to achieve target values in revenues.
In contrast, financially unconstrained start-ups more often explicitly express other plans on how
to proceed at the same time (besides the revenue-related ones). They, e.g., want to “start a
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business in [another country]”, “add a major new feature to [their] site”, or “close new deals
with other partners”. These explanations show their deeper reflection on existing challenges and
what they might do in order to improve the situation. Furthermore, findings suggest a higher
ex ante planning effort of financially unconstrained startups with regard to their future firm
development. This is in line with Delmar and Shane (2003) who underline the importance of
having an idea on how to proceed before taking actions in the development of startups. All values
are reported in Table A.3.1 of the Appendix.

3.4.3 Effects on Startup Performance

This section links startups’ financial constraints and their internal decisions based on existing
challenges to performance. Specifically, I investigate if working on existing challenges can offset
the supposed negative effect of financial constraints on performance. Hypothesis 3 suggests
that tackling existing challenges helps financially constrained startups to overcome the negative
effects of financial constraints on performance. Thus, the interaction term between financial
constraints and the startups’ challenges is expected to be positive. Table 3.7 displays the esti-
mation results of four OLS regressions. They include four of the main eight startup challenges
which individually enter as dummy variables into the regression model. These issues are related
to finances, human resources, non-financial partnerships and products/operations.13

Table 3.7 displays that the relationship of financial constraints and firm performance depends
on the currently existing startups’ challenges. The effect of financial constraints is significantly
negative for startups which want to work on their human resources (column (3) of Table 3.7;
-0.1413, p-value: 0.0443) or products/operations (column (5); -0.2565, p-value: 0.0137) in
the short run. It appears negative but non-significant for startups with plans related to their
financial situation (column (2)) and non-financial partnerships (column (4)). This finding might
be explained by the idea that different challenges require different needs in terms of, e.g., financial
resources or internal working time. Overall, the results support existing literature describing the
negative effect of a restricted access to financial resources on firm performance (e.g., Levine
2005; Beck and Demirgüç-Kunt 2006).

The interaction term between financial constraints and the startups’ challenges appears sig-
nificantly positive for startups engaged in human resources and products/operations. With an
interaction coefficient of 0.3058 (p-value: 0.0920), human resource-related plans overcompen-
sate the negative main effect of startups’ financial constraints on performance (-0.1413, p-value:
0.0443). The coefficient for the interaction term related to products/operations (0.2681, p-value:
0.0394) also equals the negative coefficient of startups’ financial constraints (-0.2568, p-value:
0.0137) on performance. Relating this finding to the analyses within the Sections 3.4.1 and 3.4.2,

13 Regression results comprising the other entrepreneurial challenges (clients/users, geographic scope, marketing/PR and revenues) are
displayed in Table A.3.3 of the Appendix. Results for these four startup challenges show non-significant coefficients and are, therefore,
not of main interest for this study.
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startups seem to be aware that they first need to work on their main business asset, i.e., their
products/operations, to increase their chances of survival. In contrast, early-stage startups do not
seem to value the tackling of challenges in human resources.

Table 3.7: Link between Financial Constraints, Entrepreneurial Challenges, and Performance

(1) (2) (3) (4) (5)
Dependent Variable: Basic

Finances
Human Non-Financial Products/

Δ ln(Headcount) Model Resources Partnership Operations

FinanciallyConstrained -0.1001 -0.0789 -0.1413** -0.0394 -0.2565**
(0.1366) (0.3072) (0.0443) (0.6131) (0.0137)

Entrepren.Challenge 0.0517 -0.2531* 0.1715 -0.1952*
(0.6283) (0.0699) (0.1361) (0.0720)

FinanciallyConstrained × Entrepren.Challenge -0.0850 0.3058* -0.2936** 0.2681**
(0.5213) (0.0920) (0.0404) (0.0394)

CommercialStatus 0.0524** 0.0514** 0.0550** 0.0554** 0.0512**
(0.0321) (0.0348) (0.0217) (0.0238) (0.0314)

CompetitiveStrength -0.0489** -0.0478** -0.0448* -0.0505** -0.0466*
(0.0417) (0.0460) (0.0571) (0.0341) (0.0534)

MarketPotential 0.0092 0.0083 0.0069 0.0116 0.0077
(0.7166) (0.7458) (0.7759) (0.6419) (0.7600)

ProductQuality -0.0356 -0.0356 -0.0400 -0.0385 -0.0348
(0.1854) (0.1861) (0.1402) (0.1561) (0.1816)

RevenueStrength 0.0554*** 0.0559*** 0.0571*** 0.0544*** 0.0557***
(0.0003) (0.0003) (0.0002) (0.0003) (0.0002)

TeamStrength 0.0395** 0.0401** 0.0394** 0.0379** 0.0386**
(0.0280) (0.0273) (0.0287) (0.0356) (0.0295)

ThirdPartyFunding 0.0607*** 0.0606*** 0.0606*** 0.0602*** 0.0620***
(<0.0001) (<0.0001) (<0.0001) (<0.0001) (<0.0001)

Constant Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes

Observations 416 416 416 416 416
R2 0.4341 0.4347 0.4408 0.4405 0.4429
F-stat 11.14 10.02 10.60 11.26 10.53

This table displays the results of different OLS regressions. Column (1) displays the results of the basic model using financial constraints
and the control variables as independent variables. Columns (2) to (5) display the results for different challenges tackled which enter
as independent variable and within the interaction into the regression analysis. Robust standard errors are clustered at the startup
level. P-values are displayed in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. Time fixed
effects are included on period level. Table A.3.5 of the Appendix displays the definitions of all variables.

The coefficients for the specifications including plans in finances (column (2)) and non-financial
partnerships (column (4)) are mostly non-significant. Of some interest might be the significant
but changing sign of the interaction coefficient within the latter specification. The interaction
term shows a significantly negative value for the regression including non-financial partnerships
(-0.2936, p-value: 0.0404) as the challenge to be tackled in the short run. This finding points
towards a worsening effect on the already negative effect of financial constraints on performance.
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It might seem quite surprising as it suggests that financially constrained startups might better
not invest much time in seeking non-financial external support. However, as the main effect of
financial constraints appears non-significant in this specification (-0.0394, p-value: 0.6131), one
has to interpret this interaction term with some caution.

The rating controls show mostly positive associations with startup performance. Higher ratings
by the CVC reflect higher growth potential for startups. I find a significantly positive coefficient
for the rating of the startups’ team strength. It depicts that startups with a balanced founders’
team which is “full-time dedicated and provides experienced entrepreneurial background”14
grow more than startups without these characteristics. It is in line with the studies by Peña
(2002) and Watson et al. (2003) who show a positive correlation of higher levels of education,
work experience and entrepreneurs’ motivation, and startup growth. Furthermore, it supports the
findings by Gompers et al. (2020) who show that VCs identify the startups’ management team
as the most important business asset for IT startups. The coefficients of the startups’ revenues,
commercial situation and past third party funding are also significantly positive, which is in
line with the literature showing that a better financial base helps startups to grow (e.g., Beck
and Demirgüç-Kunt 2006). The significantly negative rating coefficient for startups’ competitive
strength can be explained by the measurement of this variable. It is defined by higher rating
scores describing less competitors which, in turn, decreases the startups’ pressure to rapidly
increase their staff size and perform best in the short run. The coefficients confirm that the CVC
reasonably rates associated startups with regard to their current situation.

Summing up, these results are mostly in line with Hypothesis 3. Specifically, I find support
for Hypothesis 3 if startups work on challenges related to their human resources or products/
operations. This finding supports the idea that these two areas compose the main business
assets of early-stage startups in the high-technology sector. Without solving issues related to
products/operations and human resources, startups in this sector cannot develop successfully in
the near future. In contrast, working on challenges related to other than these two areas does not
seem to help financially constrained startups to overcome a restrictive financial situation and to
achieve positive firm performance.

3.4.4 Further Analyses

Finding significant differences in the effect on performance of financially constrained and un-
constrained startups if they strive to work on their challenges in human resources or products/
operations, I now take a closer look on further characteristics of these startups.

14 This citation depicts the CVC’s definition of the characteristics which a startup must show to get a high team rating.
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Table 3.8: Link between Financial Constraints, Entrepreneurial Challenges, and Performance,
Split by Observation Period

Dependent Variable: (1) (2) (3) (4)
Δ ln(Headcount) Period 1 Period 2 Period 3 Period 4

Panel A: Human Resources
FinanciallyConstrained 0.0642 -0.2273* -0.3126* -0.0729

(0.5297) (0.0937) (0.0614) (0.6596)
HumanResources (=̂ Entrepren.Challenge) -0.6449** 0.1429 -0.4146 -0.5051**

(0.0213) (0.5494) (0.1401) (0.0462)
FinanciallyConstrained × HumanResources 0.8540*** -0.2885 0.2495 0.7655*

(0.0073) (0.4355) (0.4876) (0.0546)

Rating Controls Yes Yes Yes Yes
Constant Yes Yes Yes Yes
Country FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes

Observations 138 95 99 84
R2 0.4221 0.5542 0.5236 0.7064

Panel B: Products/Operations
FinanciallyConstrained 0.0576 -0.4147** -0.3354 -0.3314

(0.7533) (0.0467) (0.1672) (0.1760)
Products/Operations (=̂ Entrepren.Challenge) -0.0626 -0.1570 -0.1117 -0.3929*

(0.7126) (0.4185) (0.6126) (0.0899)
FinanciallyConstrained × Products/Operations 0.1099 0.1990 0.0387 0.6003**

(0.6151) (0.5098) (0.8818) (0.0494)

Rating Controls Yes Yes Yes Yes
Constant Yes Yes Yes Yes
Country FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes

Observations 138 95 99 84
R2 0.3958 0.5547 0.5105 0.7019

This table displays the results of different OLS regressions for different observation periods. Panel A displays the results for human
resource-related challenges tackled, Panel B for products/operations-related challenges tackled. Robust standard errors are clustered at
the startup level. P-values are displayed in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively.
Time fixed effects are included on period level. Table A.3.5 of the Appendix displays the definitions of all variables.

First, I split the full sample with 416 observations from different countries over time. Columns
(1) to (4) of Table 3.8 display the regression results for the different observation (= response)
periods.15 For most periods, I find a negative main coefficient of financial constraints on per-
formance. However, it does not show to be significantly negative in any case. The interaction
term does also not show consistently significant results. It is significantly positive for startups
tackling challenges in human resources in the first and fourth period (0.8540, p-value: 0.0073 and
0.7655, p-value: 0.0546, respectively). Unreported evidence shows that these startups mainly
strive to keep their personnel at a low level (or even fire an employee) in the first period in

15 There is no regression for the fifth period as, due to sample selection and variable creation methods, growth cannot be calculated for
the fifth period onwards.
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contrast to hiring additional employees in the fourth period. The significant results suggest that
this transition in startup decisions fosters startup performance. It might be explained by the high
costs of staff in the information and communication technology sector. To cover these costs,
some money must first be earned which is not available for startups in the first, however, in later
periods.

Furthermore, the significant coefficient of the interaction term in the last period points towards
the thought that focusing on products/operations has a higher effect on firm performance in later
periods (0.6003, p-value: 0.0494). This might be explained by the idea that after having founded
a startup, entrepreneurs first need to figure out the individually optimal way on how to proceed
their business operations. Due to lacking ex ante information, the areas they work on might not be
exactly the ones that ex post reveal to be optimal with regard to their performance. Approaching
tasks related to human resources and products/operations in later periods of startups’ early life,
however, evolves a positive effect on performance, and turns the negative link between financial
constraints and performance into positive. Still, as the main effect of financial constraints on
performance is non-significant, the interpretation has to be taken with some caution.

Additionally, I investigate the link to countries’ financial development on the relationships
found. A well-developed financial sector alleviates financial frictions by providing ex ante
information, allocating financial resources to the most profitable projects and monitoring the use
of financial resources within the projects (Levine 2005). As small firms, and a fortiori startups,
are informationally more opaque, they rely on the external provision of information and suffer
most from the lack of screening and monitoring in the financial sector (e.g., Berger and Udell
2006; Deloof et al. 2019). On the contrary, a well-developed financial system enhances positive
firm development and growth (e.g., Beck et al. 2006).

For measuring the current situation in the countries’ financial sector, I employ a common
measure for financial market depth assessing the activity of financial intermediaries (e.g., Levine
et al. 2000; Čihák et al. 2013; Law and Singh 2014). The World Bank annually publishes the
Domestic credit to the private sector (% of GDP)16 ranging for the sample countries and years
from 13.67% in Argentina in 2016 to 136.85% in the United Kingdom in 2014. To alleviate
concerns regarding biased coefficients due to a non-linear functional form in this variable and
large cross-sectional differences, I split the sample into two groups with financially more and
less developed countries, respectively. The split is conducted at the highest relative differences
between one country-year observation and the next, and approximately coincides with a median
split of the sample. It characterizes Brazil, Chile, Germany, Ireland (2014), Spain, and the United
Kingdom as financially more developed countries, whereas Argentina, Colombia, the Czech
Republic, Ireland (2015, 2016), Mexico, and Peru are identified as financially less developed
ones.

16 World Bank Database: Variable code FS.AST.PRVT.GD.ZS.
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Table 3.9: Link between Financial Constraints, Entrepreneurial Challenges, and Performance,
Split by Countries’ Financial Development

(1) (2) (3) (4)
Human Resources Products/Operations

Dependent Variable: Financially Financially Financially Financially
Δ ln(Headcount) More Developed Less Developed More Developed Less Developed

FinanciallyConstrained -0.1318 -0.0985 -0.2109 -0.2696*
(0.2200) (0.3051) (0.1390) (0.0785)

Entrepren.Challenge -0.1182 -0.3710 -0.0545 -0.2908*
(0.4943) (0.1105) (0.6826) (0.0818)

FinanciallyConstrained × Entrepren.Challenge 0.2700 0.2598 0.2184 0.3403*
(0.1871) (0.4203) (0.1946) (0.0775)

Rating Controls Yes Yes Yes Yes
Constant Yes Yes Yes Yes
Country FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes

Observations 189 227 189 227
R2 0.5478 0.4441 0.5503 0.4484

This table displays the results of different OLS regressions. Columns (1) and (2) display the results for human resource-related
challenges tackled, split by countries’ financial development. Columns (3) and (4) display the results for products/operations-related
challenges tackled, split by countries’ financial development. Domestic credit to the private sector (% of GDP) serves as the proxy for
countries’ financial development. Robust standard errors are clustered at the startup level. P-values are displayed in parentheses. ***,
**, and * indicate significance at the 1%, 5%, and 10% level, respectively. Time fixed effects are included on period level. Table A.3.5
of the Appendix displays the definitions of all variables.

Table 3.9 displays the regression results for startups which aim to tackle challenges related to
their human resources and products/operations, respectively, splitting the sample by countries’
financial development. I find a negative main effect of financial constraints on startup perfor-
mance in all countries. However, while this main coefficient shows to be significantly negative
in the full-sample-regressions above (see Section 3.4.3), the effect only persists significantly
negative for startups from financially less developed countries with products/operations-related
plans (-0.2696, p-value: 0.0785). This finding might be explained by the idea that startups in
financially less developed countries cannot get external support as easily as in more developed
markets so that financial constraints more negatively affect the performance of startups in these
countries.

As for the full sample, the interaction term shows positive signs for both challenges addressed
and independent of countries’ macroeconomic financial situation. However, it again only stays
significantly positive for the specification including startups with products/operations-related
plans in financially less developed countries (0.3403, p-value: 0.0775). Working on products/
operations seems to make startups overcome the negative link between financial constraints and
performance. This finding can be explained by the high importance of improved products/oper-
ations in financially less developed markets as startups in these markets characterize themselves
through their own work and resources. Due to the lacking existence of external partners, they
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cannot count on assistance in this regard in contrast to startups in more developed markets,
which increases the positive effect of better-developed products/operations on performance.

3.5 Robustness Tests

To test the robustness of the findings above, I first only include those startups into the analysis
which respond to the CVC’s interviews in each of the five observation periods. In the final sample
of the foregoing analysis, either some startups did not respond to the CVC’s interviews in each
of the five observation periods or the CVC did not periodically enter the given information into
its internal Management Information System. This restriction allows me to rule out biases which
stem from different response rates by the startups included in the original sample. However, it
results in a decrease of the sample size from 416 to 232 observations, which makes a cautious
interpretation of the results necessary.

Column (1) of Table 3.10 shows the regression results for all startups in the restricted sample.
As in the main analysis, regression coefficients are significant for startups striving to work on their
human resources. When including products/operations-related challenges which startups will
work on as a dummy variable into the regression model, the main effect of financial constraints
as well as the interaction coefficient show to be significant, similar to the full-sample regression
above. Looking at the size of the coefficient of financial constraints, in both panels, the negative
main effect on performance appears to be of the same magnitude as in the original sample. The
positive interaction coefficient increases for both challenges tackled. This finding confirms the
idea that working on these two business assets seems to outperform the negative performance
effect of startups’ financial constraints.

When splitting the sample into more and less developed countries (columns (2) and (3)
of Table 3.10), the effects arising from startups in financially less developed countries in the
full sample seem to diminish in this restricted case. However, this finding must be interpreted
with some caution. It might be led back to the small sample size in this part of the analyses.
To evaluate the effects over time, columns (4) and (5) display the regression results for the
first and last observation period. The main effect of financial constraints on firm performance
and the interaction term tend in the same direction as in the analysis above. Especially in the
specification with products/operations-related plans, the effects increase in size and significance
in later periods.
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Table 3.10: Results Only Including Respondents of All Periods

(1) (2) (3) (4) (5)
Dependent Variable: Full Financially Financially

Period 1 Period 4
Δ ln(Headcount) Sample More Developed Less Developed

Panel A: Human Resources
FinanciallyConstrained -0.1459* -0.2037* 0.0160 -0.1322 -0.2868

(0.0972) (0.0584) (0.9061) (0.4203) (0.1038)
HumanResources (=̂ Entrepren.Challenge) -0.2842* -0.0654 -0.5743*** -1.0333*** -0.7026**

(0.0638) (0.7392) (0.0059) (<0.0001) (0.0340)
FinanciallyConstrained × HumanResources 0.4278* 0.1823 0.6133 1.4244*** 0.9567*

(0.0876) (0.3817) (0.2528) (0.0049) (0.0640)

Rating Controls Yes Yes Yes Yes Yes
Constant Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes

Observations 232 112 120 58 58
R2 0.5987 0.7649 0.5664 0.6751 0.7994

Panel B: Products/Operations
FinanciallyConstrained -0.2556** -0.1846 -0.2431 -0.1632 -0.6514*

(0.0496) (0.1949) (0.2556) (0.5674) (0.0550)
Products/Operations (=̂ Entrepren.Challenge) -0.1820 0.0278 -0.3508 -0.0300 -0.4381

(0.1701) (0.8461) ( 0.1203) (0.8906) (0.1223)
FinanciallyConstrained×Products/Operations 0.3143* 0.0299 0.6093** 0.2270 0.8222*

(0.0562) (0.8599) (0.0377) (0.5132) (0.0782)

Rating Controls Yes Yes Yes Yes Yes
Constant Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes

Observations 232 112 120 58 58
R2 0.5985 0.7637 0.5735 0.6010 0.7937

This table displays the results of different OLS regressions. Panel A includes human resource-related challenges tackled, Panel B
includes products/operations-related challenges tackled. Column (1) displays the results for all startups of the restricted sample.
Columns (2) and (3) display the results for sample splits by countries’ financial development. Columns (4) and (5) display the results for
sample splits by observation periods. Robust standard errors are clustered at the startup level. P-values are displayed in parentheses.
***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. Time fixed effects are included on period level.
Table A.3.5 of the Appendix displays the definitions of all variables.

As a second robustness test, I reconduct the analyses with a different proxy for startups’ financial
constraints. I now classify startups with a liquidity rating at and below the median per country
as financially constrained (56.56% of observations).17 This alternative measurement accounts
for systematic differences in the ratings between countries, which might occur due to cultural
diversity, or other diverging surroundings. Still employing the median as the threshold is based
on the idea to make the results of this robustness test comparable to the findings of the main
analysis.

17 In the main analysis, the threshold was set at the median liquidity rating throughout all observations, and not country wise.
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Table 3.11: Results Employing the Liquidity Rating per Country as Proxy for Financial Con-
straints

(1) (2) (3) (4) (5)
Dependent Variable: Full Financially Financially

Period 1 Period 4
Δ ln(Headcount) Sample More Developed Less Developed

Panel A: Human Resources
FinanciallyConstrained -0.0918 -0.0034 -0.1324 0.1656* -0.0486

(0.2043) (0.9744) (0.1828) (0.0778) (0.7986)
HumanResources (=̂ Entrepren.Challenge) -0.1587 -0.1112 -0.2027 -0.6082** -0.5073*

(0.2270) (0.4759) (0.3931) (0.0251) (0.0567)
FinanciallyConstrained × HumanResources 0.1396 0.2831 -0.0221 0.7638** 0.7176*

(0.4197) (0.1741) (0.9389) (0.0144) (0.0825)

Rating Controls Yes Yes Yes Yes Yes
Constant Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes

Observations 416 189 227 138 84
R2 0.4352 0.5465 0.4456 0.4330 0.7014

Panel B: Products/Operations
FinanciallyConstrained -0.2200* -0.0352 -0.3691** 0.1591 -0.5201*

(0.0513) (0.8035) (0.0245) (0.3691) (0.0847)
Products/Operations (=̂ Entrepren.Challenge) -0.1765 -0.0032 -0.3135* -0.0356 -0.5636**

(0.1097) (0.9798) (0.0737) (0.8340) (0.0319)
FinanciallyConstrained×Products/Operations 0.2366* 0.1435 0.3447* 0.0962 0.7993**

(0.0660) (0.3747) (0.0681) (0.6564) (0.0185)

Rating Controls Yes Yes Yes Yes Yes
Constant Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes

Observations 416 189 227 138 84
R2 0.4397 0.5457 0.4548 0.4120 0.7163

This table displays the results of different OLS regressions. Panel A includes human resource-related challenges tackled, Panel B
includes products/operations-related challenges tackled. Column (1) displays the results for all startups of the restricted sample.
Columns (2) and (3) display the results for sample splits by countries’ financial development. Columns (4) and (5) display the results for
sample splits by observation periods. Robust standard errors are clustered at the startup level. P-values are displayed in parentheses.
***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. Time fixed effects are included on period level.
Table A.3.5 of the Appendix displays the definitions of all variables.

Table 3.11 displays the regression results. Again, I mostly find a negative main effect of finan-
cial constraints on firm performance. Within the distinction between more and less developed
countries (columns (2) and (3)), I find similar results to the original regressions, i.e., non-
significant coefficients for startups with human resource-related plans and significant results for
products/operations-related challenges tackled, but only in financially less developed countries.
When splitting the sample over time, interestingly, the main effect of financial constraints for
startups engaging in human resources turns significantly positive for very early responses. On
the contrary, for startups active in products/operations, the originally non-significant negative



3 Financial Constraints, Entrepreneurial Challenges, and the Effects on Performance 44

main effect turns significantly negative, pointing towards an increasing effect in later periods. A
significantly positive interaction effect is revealed in both later-stage regressions.

3.6 Possible Limitations and Implications for Future Research

This study empirically links the research areas of financial constraints, entrepreneurial chal-
lenges, and performance. It is of main importance in the research area of entrepreneurship as
all these factors together influence startups’ future development and their chances of survival.
Due to limited data access, this combination has by now been under-investigated. This paper
tries to fill the gap but as any empirical research project, it shows some limitations which call
for further research in the near future. First, endogeneity remains a major concern. There might
be other influencing factors that affect startups’ decisions, their financial situation, or overall
performance. Exemplarily, this might be startups’ business model, e.g., whether they develop
hardware or software products, or whether they follow a business-to-business or business-to-
consumer approach. Additionally, startups may, e.g., have just recently invested a larger amount
of money into R&D activities, which temporarily decreases their available liquid funds. How-
ever, this situation does not automatically decrease their chances of positive firm development
in the near future. These effects are included in the error term within the regression analysis
in this study. To alleviate concerns on other omitted factors, I compare the performance effects
between financially constrained and financially unconstrained startups as well as the differences
for startups showing different characteristics within these two groups.

Second, I openly acknowledge that the aforementioned results are only associations. The
applied empirical methods do not allow causal interpretations. Therefore, it still remains an
open challenge for future research to use more advanced empirical identification strategies and
innovative experimental designs which enable researchers to reveal causal effects in this research
context.

Furthermore, the results rely on a sample where all startups are backed by the same CVC
with similar CVC-specific contracts. This enables me to rule out biases that go back to CVC-
specific factors but limits the study’s external validity. Analyzing startups’ internal decisions is
usually difficult due to limited data access. Using data from one international CVC enables me
to analyze the relationship between different entrepreneurial challenges, financial constraints,
and performance in detail. However, future research should be conducted with other databases
to complement and confirm the results above.

Additionally, one might argue that startup responses could be biased due to the situation that
interviews are conducted by the CVC’s employees. The CVC is the financial and non-financial
partner of all sample startups which might lead startups to answer in a way which is implicitly
demanded by the CVC in order to improve their chances for future support.
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Finally, the underlying dataset does not allow measuring the importance or difficulty of
tackling different challenges neither within nor between answers, and neither in absolute nor
in relative terms to each other. Even though one might argue that first-mentioned challenges in
the startups’ answers are of higher importance than later-mentioned issues, this idea is highly
speculative. I also cannot observe the challenges solved in subsequent periods so that timing
effects cannot be considered in this study.

Summing up, these points of criticism call for future research and replications to validate the
findings of the analyses above. Specifically, other researchers could conduct similar analyses
with data from other CVCs and external institutions which are not directly involved in a given
CVC-startup-relationship. The advantage of this study of using private data by an international
CVC to uncover the relationship between several highly relevant factors in the entrepreneurial
environment can, however, not be denied. The findings above complement existing studies in
entrepreneurship and provide a sound base for future research.

3.7 Discussion and Conclusion

This paper raises the question on the challenges which CVC-supported startups most urgently
tackle in an early development stage. Furthermore, the study investigates whether startups’ deci-
sions differ between financially constrained and financially unconstrained firms. It additionally
uncovers if tackling certain challenges helps startups to offset the effect on performance of a
restricted access to financial resources and to achieve positive firm performance. Among many
issues, financial constraints appear to be one of the main factors which most strongly impede
positive startup development (e.g., Levine 2005; Beck and Demirgüç-Kunt 2006). Due to better
access to the market and size advantages, CVCs are potentially able to relieve startups’ resource
constraints. However, to increase incentives for the management (Hvide and Møen 2010) and
avoid misuse of the given resources (Bienz and Hirsch 2012), CVCs often do not unlimitedly
do so. This study complements existing studies by linking startups’ financial situation to other
entrepreneurial challenges, and connecting both factors to performance.

The final sample of this paper which is extracted from a unique proprietary database from an
international corporate venture capitalist consists of 587 observations by 145 early-stage startups
from the high-technology sector. This study documents that startups most often strive to work on
their products/operations and clients/users. Financially constrained startups do not significantly
more often look for external financial assistance or non-financial partnerships. However, I find
financial constraints leading to a significant increase in the startups’ aim to boost their revenues.
The underlying idea might be that the number of products sold might be the easiest way of
getting additional funds. As the CVC could potentially relieve startups’ resource constraints,
this finding might also be explained by the idea that the CVC wants certain startups to remain
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resource-constrained in their early development stage. Thereby, startups might first focus on
ex post measurable figures to increase their internal financial base and their future chances to
survive. Last, financially constrained startups seem to tackle their challenges in human resources
and products/operations first to increment their performance. Working on these two areas enables
startups to turn the negative link between financial constraints and performance into positive
firm performance. Further analyses show that these effects mostly arise from startups in less
developed countries and later-stage periods. Results show to be persistent when testing them in
different robustness checks.

The results are of main importance for startups as well as corporate venture capitalists. First,
startups must not underestimate the performance effect of approaching particular challenges in
an early development stage. Even though it might take some time to identify the correct business
areas to work on for optimal future firm development, especially for financially constrained
startups, it is important to carefully think about their focus in the near future. A limited access to
financial resources poses a major challenge to startups. However, startups might be able to turn
the negative effect of financial constraints on performance into positive. Especially working on
startups’ products/operations and human resources might help early-stage startups to overcome
their financial issues. From the CVC’s perspective, they may keep in mind that, as financial
supporter, they may indirectly manipulate the decisions of startups. If the CVC wants startups
to focus on revenue-related figures, they should keep them (to a certain degree) financially
constrained. On the contrary, if the CVC wants startups to not only focus “on the pure numbers”
but work on the development of their products/operations, results suggest to provide startups
with a larger amount of financial resources.
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A Appendices

Tables

Table A.3.1: Entrepreneurial Challenges

(1) (2) (3) (4) (5) (6) (4) → (6)
All Financially Financially

Difference P-value
Startups Unconstrained Constrained

Freq. % Freq. % Freq. % pp %

Clients/Users 240 16.96 103 17.43 137 16.63 -0.80 69.19
Distribution Channel 36 2.54 15 2.54 21 2.55 0.01 99.02
Finances 142 10.04 53 8.97 89 10.80 1.83 25.79
Firm Development 23 1.63 9 1.52 14 1.70 0.18 79.61
Geographic Scope 125 8.83 55 9.31 70 8.50 -0.81 59.61
Human Resources 77 5.44 37 6.26 40 4.85 -1.41 25.03
Marketing/PR 92 6.50 38 6.43 54 6.55 0.12 92.59
Non-Financial Partnership 120 8.48 51 8.63 69 8.37 -0.26 86.49
Products/Operations 334 23.60 146 24.70 188 22.82 -1.88 40.96
Research & Development 37 2.61 13 2.20 24 2.91 0.71 40.74
Revenues 127 8.98 44 7.45 83 10.07 2.62* 8.82
Others 42 2.97 17 2.88 25 3.03 0.15 86.34
Question Not Answered 20 1.41 10 1.69 10 1.21 -0.48 45.23

Total 1,415 100.00 591 100.00 824 100.00

This table displays the absolute and relative shares of all challenges which startups strive to tackle. In columns (1) and (2), the
challenges named are depicted for all startups. In columns (3) to (6), the sample is split by startups’ financial situation. Columns (7)
and (8) depict the results of a t-test with the null hypothesis that relative shares are equal for financially constrained and financially
unconstrained startups. * indicates significance at the 10% level. Table A.3.5 of the Appendix displays the definitions of all variables.
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Table A.3.3: Link between Financial Constraints, Entrepreneurial Challenges, and Performance

(1) (2) (3) (4)
Dependent Variable:

Clients/Users Geographic Scope Marketing/PR Revenues
Δ ln(Headcount)

FinanciallyConstrained -0.0506 -0.0647 -0.0955 -0.0693
(0.5609) (0.3792) (0.1946) (0.3127)

Entrepren.Challenge 0.0651 0.1420 -0.0577 -0.0429
(0.4422) (0.2162) (0.6489) (0.7159)

FinanciallyConstrained × Entrepren.Challenge -0.1119 -0.1730 -0.0075 -0.1041
(0.3474) (0.2450) (0.9648) (0.4684)

Commercial Status 0.0520** 0.0527** 0.0506** 0.0528**
(0.0338) (0.0300) (0.0403) (0.0315)

Competitive Strength -0.0509** -0.0484** -0.0509** -0.0453*
(0.0375) (0.0456) (0.0418) (0.0609)

Market Potential 0.0098 0.0087 0.0099 0.0085
(0.7007) (0.7283) (0.6973) (0.7419)

Product Quality -0.0357 -0.0360 -0.0352 -0.0357
(0.1862) (0.1732) (0.1927) (0.1777)

Revenue Strength 0.0560*** 0.0553*** 0.0559*** 0.0548***
(0.0003) (0.0003) (0.0003) (0.0004)

Team Strength 0.0402** 0.0400** 0.0401** 0.0387**
(0.0277) (0.0275) (0.0287) (0.0324)

Third Party Funding 0.0606*** 0.0606*** 0.0617*** 0.0611***
(<0.0001) (<0.0001) (<0.0001) (<0.0001)

Constant Yes Yes Yes Yes
Country FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes

Observations 416 416 416 416
R2 0.4355 0.4370 0.4350 0.4385
F-stat 10.4587 10.6150 9.9705 10.7419

This table displays the results of different OLS regressions for different challenges tackled which enter as independent variable and
within the interaction into the regression analysis. The challenges within this table are mentioned in more than five percent of the
observations (see Table A.3.1) but do not show significant coefficients in the relevant variables for this study (in contrast to the
non-financial resources included in Table 3.7). Robust standard errors are clustered at the startup level. P-values are displayed in
parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. Time fixed effects are included on period
level. Table A.3.5 of the Appendix displays the definitions of all variables.
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Variable Definitions

Table A.3.5: Variable Definitions

All variables are based on information retrieved from the CVC’s internal management system. Some information is created
by the CVC (i.e., the internal ratings) and some information is provided by the startups to the CVC (i.e., challenges,
financial situation, and headcount).

Explanatory and Dependent Variables

Variable Definition

Entrepren.Challenge Dummy variables for entrepreneurial challenges which startups strive to tackle in the subse-
quent period. See Table A.3.4 of the Appendix for the codebook of challenges. One dummy
variable is created for each challenge listed in Table A.3.1 of the Appendix. It takes the value
of one if a startup expresses a certain challenge, and zero otherwise.

FinanciallyConstrained Dummy variable for financially constrained startups. It takes the value of one if a startup
is financially constrained based on a low rating in the CVC’s internal liquidity rating (see
variable 𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡 𝑦𝑅𝑎𝑡𝑖𝑛𝑔). The variable characterizes startups as financially constrained
with a rating of five or below (on a ten-point scale). It takes the value of zero otherwise.

Headcount Variable for measuring startup size. It is measured in full-time equivalent employees. Higher
values refer to a larger size.

Δln(Headcount) Variable for measuring startup performance. The proxy is measured as startup growth, i.e., the
change in the natural logarithm of startups’ headcount (see variable 𝐻𝑒𝑎𝑑𝑐𝑜𝑢𝑛𝑡). Higher
values refer to higher performance.

LiquidityRating Variable for measuring startups’ financial situation. It is measured on a scale from 0 to 10.
Higher values refer to enough available cash considering the current cash burn rate whereas
low values refer to a weak record in this criterion [10 = enough cash for 18 months considering
the current cash burn rate; 0 = cash is not sufficient for six months at the current cash burn
rate].

Control Variables: CVC Internal Ratings

Variable Definition

CommercialStatus Variable for measuring startups’ business model. It is measured on a scale from 0 to 10.
Higher values refer to a sound business model with established commercial channels. Lower
values refer to a weak business model [10 = sound business model and established channels
which are already working; 0 = business model still needs to be defined].

CompetitiveStrength Variable for measuring startups’ competitive environment. It is measured on a scale from 0 to
10. Higher values refer to startups in a market without notable competitors. Lower values refer
to startups in a market with considerable leaders and high entry barriers [10 = market with
non-significant competition without similar solutions; 0 = market with consolidated leaders
and high entry barriers].

MarketPotential Variable for measuring startups’ market opportunities. It is measured on a scale from 0 to 10.
Higher values refer to a huge market potential. Lower values refer to a local market without
potential for differentiation [10 = high added value in the potential market & disruptive
invention; 0 = local market/market niche without differentiation].
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Control Variables: CVC Internal Ratings (continued)

Variable Definition

ProductQuality Variable for measuring startups’ products and services. It is measured on a scale from 0
to 10. Higher values refer to a running production of goods or delivery of services and a
given acceptance by clients. Lower values refer to a weak record in these criteria [10 =
products/services already running and with sound traction; 0 = products/services in pre-beta
phase].

RevenueStrength Variable for measuring startups’ level of revenues. It is measured on a scale from 0 to 10.
Higher values refer to high and recurring revenues in the recent past as well as a high growth
rate in revenues. Lower values refer to a weak record in these criteria [10 = last quarter
annualized recurring revenues > EUR 50,000 (or equivalent in other currencies at current
exchange rates) and quarterly growth rate > 100%; 0 = no recurring revenues].

TeamStrength Variable for measuring startups’ team quality. It is measured on a scale from 0 to 10. Higher
values refer to a startup with a balanced founders team with experienced entrepreneurial
background. Lower values refer to an unbalanced founders team without entrepreneurial
skills [10 = experienced founders team; 0 = team without entrepreneurial skills].

ThirdPartyFunding Variable for measuring startups’ past success in raising third party funding. It is measured on
a scale from 0 to 10. Higher values refer to a high quality and quantity of third party funding.
Lower values refer to a weak record in this criterion [10 = equity/convertibles > EUR 100,000
already signed; 0 = no third party financing].



Chapter 4
How Close is Your Crowd? The Role of Information
Asymmetries for Investment Decisions in Crowdinvesting

Abstract Startups rely on alternative forms of financing, such as crowdinvesting, as they usually
miss reliable credit ratings and bank loans. We explore the effect of information asymmetries be-
tween investors and startups, and analyze the role of signals and the investor-startup-relationship
in investment decisions. Using a unique proprietary dataset from the largest crowdinvesting
platform in Mexico, we show that information asymmetries between investors and startups neg-
atively affect the investment probability and investment amount. An investor-startup-relationship
only diminishes this effect in specific instances while objective signals do in any case. Evidence
is in line with the idea that investors with a close relationship to a startup should be used as
fallback options instead of exclusive investors in startups’ early development stage. Furthermore,
it underscores that signals are of high importance in modern forms of financing.

The new source of power is not money in the hands of a few, but information in the hands of many.
– John Nasbitt, U.S. author

Acknowledgments This chapter is adapted from my working paper “How Close is Your Crowd? The Role of Information Asymmetries
for Investment Decisions in Crowdinvesting”. It was joint work with Moritz Sefried from the Eberhard Karls University of Tübingen. We
would like to thank Amelie Wulff for her excellent research assistance. Moreover, we gratefully thank Victoria Bozhenko, Werner Neus,
Jan Riepe, and the participants of the BFGA conference 2022 and the internal research seminar for their valuable comments and insights.
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4.1 Introduction

The rising use of the Internet puts online platforms more and more into the center of attention.
This is not only true for online sales. The importance of online platforms in the financial sector
also constantly increases (OECD 2019). In crowdinvesting, also called equity crowdfunding,
platforms enable investors to easily choose from one of multiple equity investments which are
offered in a single place. Crowdinvesting platforms lead to a change in investment decisions of
private investors as they do not only save time for investors but also increment their access to
alternative investment opportunities (Konovalova et al. 2020). They ease the access to informa-
tion in general as well as through features and details, e.g., comments or answers on frequently
asked questions, which can more easily be made available and disseminated online.

Many studies focus on investment decisions in established investment types, usually conducted
without online platforms involved. This research strand consistently shows that the physical
distance between investors and investees is negatively correlated with the investment probability
and investment amount (e.g., Degryse and Ongena 2005; Bae et al. 2008; Dejean 2020). In
crowdinvesting, most steps in the investment process are arranged online. This fact might suggest
the impression that the comparison and evaluation of investment possibilities have become easier
in recent years, leading to a lower relevance of the physical distance between the investment
parties. However, studies show that also in this comparably new form of financing, investors
experience larger information asymmetries with greater physical distance. This informational
disadvantage plays a major role in investors’ decision-making in crowdinvesting (Kleinert and
Volkmann 2019). A close relationship between investor and investee might decrease information
asymmetries, and foster investors’ confidence in startup success so that the investment probability
and investment amount increase (Mollick 2014; Angerer et al. 2017). Agrawal et al. (2008)
conclude that social aspects are able to substitute the physical distance between investors and
investees. Similarly, objectively observable signals by other investors may decrease information
asymmetries. In turn, these signals may positively influence investment decisions (Courtney
et al. 2017).18

In this study, we investigate the link between information asymmetries between investors
and startups (measured by their physical distance) and the investment probability and investment
amount in crowdinvesting. Using detailed data on investor and startup characteristics, we conduct
logit regressions with 407,497 observations (investment and no investment observations) as
well as OLS regressions with fixed effects with 11,054 observations (investment observations
only) from the largest Mexican crowdinvesting platform. Thereby, we investigate if information
asymmetries still play a role in investment decisions. More specifically, we concentrate on the
investment probability and investment amount. We also analyze the moderating effect of the

18 Sah and Stiglitz (1986, p. 716) subsume such phenomena under “the architecture of an economic system [which] affects the errors
made by individuals within the system, as well as how these errors are aggregated”. Ultimately, these interdependencies describe
Bayesian arguments.



4 How Close is Your Crowd? 58

investor-startup-relationship in this context. If any kind of relationship exists, informational
disadvantages of investors should decrease as more information is directly transferred from
the better informed party, i.e., the startup, to the less informed one, i.e., the investor, and
thus uncertainty decreases. Hence, we expect that relationships mitigate the negative effect of
informational disadvantages on the investment size. In the final part of this study, we evaluate
the effect of objectively observable signals (in form of other investors’ likes) on investment
decisions of future investors in crowdinvesting. We assume that a high number of likes proves
to be a signal of confidence by other investors who have already had good experience with the
investee or are convinced of a startup’s success in the near future. In turn, we expect potential
investors to be motivated to invest more, leading to a higher investment amount.

Revealing the effects of information asymmetries in crowdinvesting extends the knowledge on
this comparatively new form of financing. It deepens the understanding of existing links between
information asymmetries, personal relationships, and signals in the field of entrepreneurial
research. With the given dataset containing in-depth information on investors and startups, we
provide insights into how rationally observable characteristics influence investment decisions in
crowdinvesting, i.e., the investment probability and investment amount.

First, we find that informational disadvantages decrease the investment probability and invest-
ment amount. A 10% increase in distance decreases the investment probability by 1.42pp and
the investment amount by 0.41%. Higher investor experience decreases the investment amount,
underscoring the lower risk appetite and higher financial literacy of more mature investors.
Furthermore, men who are on average less risk-averse than women support startups with an,
on average, 23.31% higher investment amount. The financing goal of a startup also increases
investors’ willingness to support startups financially.

Second, we provide evidence that the investor-startup-relationship influences the investment
probability as well as the investment amount. A given relationship positively influences in-
vestment decisions. However, a relationship does not fully counteract the negative effect of an
informational disadvantage by the investor compared to the better informed startup in any case.
This can be explained by the idea by Lee and Persson (2016) that startups optimally not exclu-
sively use closely related parties as investors in a very early stage. They state that startups should
rather keep closely connected third parties as fallback options for the case that the supposed
success does not occur, and that they need immediate financial extra support from outside the
firm. We find that only rural investors seem to consider this idea as the main effect of relation-
ships turns from positively significant to non-significant when excluding investors from Mexico
City. This study confirms the finding by, e.g., Angerer et al. (2017), that family and friends are
frequent investors in startups’ early development stage.

Last, we explore the effect of likes, i.e., an objectively observable signal, on investment
decisions. We find a significantly negative effect of likes on the investment amount, showing
that private investors prefer to hop on projects with an expected positive outcome (indicated
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by a high number of likes from other investors) with small amounts of money. The investment
probability, however, rises with the number of likes received. As the outcome is still uncertain in
crowdinvesting, this is in line with the idea of risk diversification. This result additionally shows
that investors consider other investors’ opinions in their decision-making process.

Our study relates and contributes to the literature in different ways. First, this study relates
to the strand of literature on the effect of information asymmetries between investors and
startups in investment decisions (e.g., Coval and Moskowitz 1999; Chen et al. 2010). Using
distance as proxy for information asymmetries, we provide novel insights into these effects
in crowdinvesting. Furthermore, we add to the literature on the effects of relationships and
third-party signals on the link between information asymmetries and investment decisions.

Second, our study relates to the general literature on crowdinvesting which is typically focused
on the U.S. and Europe. Our study expands these results by providing new empirical evidence
and insights into the development in Mexico. Mexico, with an expected yearly growth rate of
4.75% in the upcoming years (Statista 2022a), constitutes one of the fastest growing markets
for crowdinvesting - to compare, Germany expects 4.49% (Statista 2022b) and the U.S. 4.07%
(Statista 2022c).

Third, we use a unique dataset including detailed information on crowdinvestment activities,
investor and startup characteristics. Thus, we provide new insights into investment decisions
within this increasingly demanded modern way of financing. We also shed light on the role
of startups’ public evaluation in investment decisions. For this purpose, we employ likes as an
objectively observable signal displayed on the crowdinvesting platform. This topic has become
more and more important as the digitalization proceeds with big steps. In turn, online activities
in all areas, especially in financial transactions, become of higher focus and a more and more
relevant option to consider in investors’ decision-making.

We openly acknowledge the shortcomings of this study. First, our database consists of one
crowdinvesting platform, which might lead to a self-selection bias in our results. However, it
enables us to exploit specific data of the largest crowdinvesting platform in Mexico, providing
detailed information on investors and startups with much heterogeneity between observations
in all relevant variables. Mexico, as our country of data origin, also provides advantages to our
analyses as one can assume that investors show similar characteristics within the country and
Mexico constitutes one of the major countries in the current development of crowdinvesting.
We also know about potential endogeneity within our data. To deal with this point of criticism,
we control for investor-state-specific and startup-state-specific characteristics. Additionally, we
focus on the first bilateral investor-startup-interaction. This calls for future research to evaluate
investment timing effects. For this study, it describes a major advantage as we can abstract from
learning effects by investors.
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The paper proceeds as follows. Section 4.2 gives an overview on the crowdinvesting process
and the platform. Section 4.3 reviews the literature and develops our hypotheses. Section 4.4
describes the sample, methodology, descriptive statistics, and the research design. In Section 4.5,
we present and discuss our empirical results. Section 4.6 provides robustness tests and Section 4.7
describes limitations of this study. Section 4.8 concludes with the discussion and a summary of
the main findings.

4.2 Institutional Background

Crowdinvesting describes a subcategory of crowdfunding (e.g., Leboeuf and Schwienbacher
2018).19 It constitutes a form of equity financing and is also known as equity crowdfunding.
In crowdinvesting, usually a large number of private investors support early-stage firms, and
especially startups, with a relatively small amount of money per person (e.g., Moritz and Block
2014). Similar to other equity investments, investors purchase equity shares in the firm. In return,
they receive dividends in later years depending on the success of the investee (e.g., Ahlers et al.
2015).

Crowdinvestment deals are usually arranged via online platforms on the Internet. Figure 4.1
displays the operating principle of a crowdinvesting platform 𝑝 which potentially connects 𝑛
investors (𝑖) with 𝑚 startups (𝑠). On the platform, startups can register and create a profile
with information on themselves and their business idea. Investors looking for an investment
opportunity can browse these startups, and decide (not) to support a particular startup financially.

Figure 4.1: Operating Principle of Crowdinvesting
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Since high information asymmetries exist between (potential) investors and startups (e.g., Klein-
ert and Volkmann 2019) and the success of early-stage firms is per se uncertain, crowdinvesting
is considered relatively risky (e.g., Angerer et al. 2018). Crowdinvesting platforms bundle and
ease the access to information. They provide as much information as possible publicly available,

19 “Crowdfunding” describes a modern form of financing which initiates an open call with or without an intermediary. Crowdfunding
consists of three subgroups: Crowdinvesting (= equity capital), crowdlending (= debt capital), and reward-/donation-based crowdfunding.
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and create, e.g., rankings in terms of risk for the startups listed on their website. However, in-
vestors looking for investment opportunities still remain with some uncertainty about the quality
of their potential investments as they cannot assess the correctness of the information given on
the website about the startups (e.g., Goethner et al. 2021). Still, crowdinvesting constitutes a
convenient way for investors to participate in a potentially profitable project with a small amount
of money (e.g., Moritz and Block 2014).

Figure 4.2 depicts the starting page of a crowdinvesting platform.20 All investment possibili-
ties, i.e., startups, are listed next to each other. The starting page is accessible without registering
on the platform. On the top, the current amount of likes which a startup has received from
registered users of the platform until that moment is displayed. Subsequently, the startup’s name
and a short own description provide information on the startup’s business model. This infor-
mation is followed by details created by the crowdinvesting platform. Based on the startup’s
financial information, the platform’s employees internally assess the estimated yearly return (in
percent) and the startup’s risk (on a 15-point-scale from low, stable, moderate, fluctuating, to
high). Additionally, the amount of money already collected (in Mexican Pesos) and the number
of engaged investors is displayed. The former information is also depicted in a bar chart as the
share of the financing goal, i.e., as the share of the minimum amount of financial resources
which a startup strives to raise within this particular investment period.

For startups entering an investment period in the short run, the same information is displayed
at the bottom of the crowdinvesting platform’s starting page. Upcoming investment possibilities
are announced two weeks before they get started. Instead of the bar chart displaying the already
collected funds, the startup’s minimum financing goal is depicted.

Figure 4.2: Starting Page on the Crowdinvesting Platform
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20 Figure 4.2 and Figure 4.3 depict the website layout of our data-providing platform. All information in the text is also platform-specific.
Other crowdinvesting platforms are structured similarly.
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Figure 4.3 displays the structure of startups’ individual websites which can be accessed via the
starting page. These individual pages are also accessible without registering on the platform.
On the top, the startup presents itself in a short video of approximately two minutes. Addi-
tionally, the short description from the starting page is again depicted. Below, further details
are shown including key facts on the startup and a description of the investment opportunity.
Exemplarily, this might be details on the firm’s leading employees, or the startup’s business
model. Subsequently, further information follow on the startup, its financial and legal situation,
some answers on frequently asked questions, and comments about the startup from former users
of the platform.

More information on the specific investment possibility is displayed on the right of the
individual startup websites. First, the amount of money already collected and the number of
engaged investors are shown. The bar chart again displays the collected funds as proportion of
startup’s overall financing goal. The minimum financing goal is depicted just below the bar chart
as well as the remaining days till the investment period expires. The duration of an individual
investment period ranges between approximately one and eight months, with a mean of four
months. Further below, details on the estimated yearly return and the risk of investment are
depicted. It is followed by the number of the startup’s likes and the payment cycle of dividends
(mostly per trimester but may also be defined ex ante as per semester or yearly by the startup).

Figure 4.3: Individual Startup Page on the Crowdinvesting Platform
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For investing in a startup, investors need to register on the platform. In the first step, it is
sufficient to enter their first and last name, a personal email address, and to choose a password
to enter the internal area of the crowdinvesting platform. When investing for the first time, more
information is demanded, e.g., investors’ date of birth, their highest educational degree, and
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the state of residence. The crowdinvesting platform also tries to draw investors’ attention to the
risk taken through crowdinvesting activities by asking them some questions on their general
risk preference. Thereafter, investors can freely choose the amount of money which they want
to invest.21 The amount invested stays between three and six years with the startup, and gets
repaid to the investors with a one-time payment at the end of the predefined time period. The
crowdinvesting platform charges 5% of the investment amount as fee for their services.

If the minimum financing goal of the startup is reached within the investment period, investors
are requested to transfer their investment amount to the crowdinvesting platform after the termi-
nation of the investment period. The platform then transfers the money to the startup. Thereby,
investors purchase an equity share in the startup. This share is defined as the proportion of the in-
dividual investment amount divided by the total funds collected.22 In subsequent years, investors
receive dividends which are defined as the respective share of the startup’s earnings from sales
or other business activities. Dividends are paid in a regular rhythm, starting immediately after
the startup has received the funds collected. The exact size of the dividends paid out may vary
between payment periods, depending on the success of the startup. To decrease uncertainty for
investors, startups define a minimum and maximum dividend (in percent of earnings). During
the payment cycle of dividends, investors receive information on the startup’s progress, e.g., in
sales, and can communicate with the startup via the crowdinvesting platform.

If the startup’s minimum financing goal is not reached within the investment period, in-
vestors are not requested to transfer their individual investment amount to the startup (via the
crowdinvesting platform).

4.3 Literature Review and Hypotheses Development

Lacking financial resources restrict startup growth (e.g., Levine 2005; Beck et al. 2006). Addi-
tionally, an absent credit and firm history often impedes early-stage startups from the access to
traditional ways of financing (e.g., Carpenter and Petersen 2002). Crowdinvesting, also known
as equity crowdfunding, describes the process of funding a project through the crowd by making
an open call and, in return, selling an according number of firm shares to investors providing
financial support. In our study, the average individual financial support equals 16,126 Mexican
Pesos (MXN) which is approximately 800 U.S. Dollars (USD).

In crowdinvesting, large information asymmetries exist between investors and investees
(Kleinert and Volkmann 2019). These information asymmetries between startups as the bet-
ter and investors as the less informed party play a major role in investors’ decision-making. They
stem from market imperfections and result in market inefficiencies (e.g., Akerlof 1970; Rosser

21 Some startups require a minimum amount of money from an individual investment. The investment amount can be increased or
withdrawn by the investor at any time during the predefined investment period.
22 The total amount collected is by definition equal or larger than the startup’s minimum financing goal.
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2003). Information asymmetries are especially relevant for borrowers in crowdfunding compared
to the more traditional ways of financing (Piva and Rossi-Lamastra 2018). The physical distance
between investors’ and startups’ place of domicile increases information asymmetries between
the two parties. Several researchers find a preference for local investments due to better access
to information about their investees’ situation nearby compared to physically more distant ones
(e.g., Malloy 2005; Bae et al. 2008). Dejean (2020, p. 337) underscores this finding with the
explanation of “a regional attachment or a distant relationship with a particular community”.

A broad literature confirms this idea in equity and startup investments. First, Coval and
Moskowitz (1999) find a preference for local equity investments in the U.S. When investigating
the portfolio composition of stocks, investment managers show a strong bias towards local firms.
Chen et al. (2010) display the preference towards geographically closer investments in the venture
capital market in the U.S. This effect persists even though non-local investments outperform local
venture capital investments in terms of return. Lutz et al. (2013) confirm this finding for the
German venture capital environment. Besides currency and legal frameworks, Niemand et al.
(2018) also observe the preference for physically close investments in the equity crowdfunding
context. However, they call for further research on this financing method on national level. Hornuf
et al. (2022) find a local bias for individual equity crowdfunding investments and investment
portfolios. This effect appears to be largest for family, friends, and angel-like investors.

Blum and Goldfarb (2006) show that even in the case of purely digital goods sold and used via
the Internet, i.e., in the absence of trading and other opportunity costs, informational differences
seem to play a role in investment decisions. Consequently, we expect:

Hypothesis 1a: Higher information asymmetries between investors and startups negatively
influence investors’ decision to invest.

Hypothesis 1b: Higher information asymmetries between investors and startups negatively
influence the investment amount.

One factor influencing investors’ decision about their investment amount is the relationship
between startups and investors. The term “relationship” varies in its usage in entrepreneurial
research. In some studies, it describes close connections to third parties, e.g., to family members
or friends of the entrepreneur, whereas in other studies, it also includes having a business
connection to the startup or being a friend of a friend of the entrepreneur (Polzin et al. 2018). In
studies analyzing relationships in investment decisions, a “relationship” may also describe the
situation of having already invested in a startup (e.g., Sorenson and Stuart 2001).23

Several researchers support the notion that a close relationship is associated with a higher
investment amount (e.g., Angerer et al. 2017). Banerji and Reimer (2019) show that the more

23 We define the term “relationship” for this study in Section 4.4.3.4.
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connections a founder has, the higher the amount of money raised. They state “the social
connectedness of founders [to be] the best predictor of funds raised” (Banerji and Reimer 2019,
p. 46). Mollick (2014) observes similar effects in his exploratory study. Measuring the effect
of entrepreneurs’ social network by the number of friends online, he shows that larger personal
networks are associated with a higher success probability of crowdfunding projects. Leyden
et al. (2014) and Vismara (2016) underscore this idea. They explain the effect by arguing that
social ties decrease uncertainty stemming from existing information asymmetries.

Polzin et al. (2018) argue that a given investor-startup-relationship might (at least partially)
offset missing public information on the startup’s financial situation which investors require
from startups before taking investment decisions. Agrawal et al. (2008, p. 259) go even further
and state that “social proximity [...] substitutes spatial proximity with respect to the effect on
knowledge flows”. We transfer this finding to our study and argue that an existing investor-
startup-relationship might offset information asymmetries between startups and investors. As
several studies have already revealed the positive effect of relationships on the investment prob-
ability, we exploit the advantage of this dataset of having detailed information on investors,
investments, and startups, and focus on these links and respective interactions to the investment
amount.24 Thus, we hypothesize:

Hypothesis 2: An existing investor-startup-relationship positively mitigates the effect of infor-
mation asymmetries between investors and startups on the investment amount.

Due to, on average, small individual investment amounts in crowdinvesting, the costs of evaluat-
ing a startup for crowdinvestors are disproportionately high compared to the amount invested. In
turn, information asymmetries between investors and investees are especially pronounced in this
financing form as investors often refrain from seeking full information about their investees (Piva
and Rossi-Lamastra 2018). To bridge the informational gap, signals describe visible attributes
which transfer information (Spence 1973) and are able to (at least partially) reduce uncertainty
(e.g., Ahlers et al. 2015). Spence (2002, p. 434) describes signals to “carry information persis-
tently in equilibrium from sellers to buyers, or more generally from those with more to those with
less information”. Applying this idea to this study, startups as the better-informed party strive to
transfer information to (potential) investors via the crowdinvesting platform. In their empirical
studies, Davila et al. (2003) and Courtney et al. (2017) confirm that signals from startups as well
as from third parties decrease information asymmetries and increase startups’ possibilities for
success. Nitani et al. (2019) confirm signals on, e.g., firm and owner attributes, to influence the
success probability of crowdinvesting campaigns.

In early studies on the effects of signaling, signals were considered costly, resulting from
either the implementation of the signal or penalty costs in case of wrong signaling (Spence

24 The same argument holds for Hypothesis 3 when investigating the effects of likes.
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1973). Spence (2002) states that the Internet has changed the informational structure of markets
and economies as it has reduced transaction costs. Block et al. (2018) confirm that signals which
are easier to interpret show higher effects on the crowd. Several researchers observe that likes,
describing rationally observable “one-click cues” by former users, are a popular signal to use
nowadays (e.g., Ahlers et al. 2015). Anecdotal evidence confirms this idea. More and more
websites employ costless rankings based on users’ likes, e.g., Amazon, Facebook, Netflix, or
Tripadvisor. Likes are common in social media (Sumner et al. 2020) and indicate that individuals
positively evaluate the content of a post, comment, or picture (Eranti and Lonkila 2015). Thus,
they communicate individuals’ “overall positive affect, or sentiment, toward the organization’s
message” (Saxton and Waters 2014, p. 287).

While one could argue that likes are only cheap talk and thus not relevant for investment
decisions, in recent years, they have received increasing attention by the crowd and have shown
higher importance in investors’ decision-making process with the rising use of the Internet (e.g.,
Kleinert and Volkmann 2019; Di Pietro et al. 2020). Nitani et al. (2019) conclude that crowd-
funding investors act rational and give strong weight to observable signals to compensate their
informational disadvantage when taking investment decisions. This link is stronger for simple
signals and non-expert private investors (Monti et al. 2014). Additionally, we know that former
investors’ behavior influences potential investors’ decisions (e.g., Vismara 2018). This effect is
driven by the idea to follow other investors who are supposed to know what they do and who are
able to correctly evaluate a startup’s probability of success (e.g., Welch 1992). Carr et al. (2018)
reveal the importance of the quantity of likes on social media platforms, and Mochon et al.
(2017) display that online likes positively influence customer behavior. Thus, we hypothesize:

Hypothesis 3: The received likes positively mitigate the effect of information asymmetries
between investors and startups on the investment amount.

4.4 Data and Research Design

4.4.1 Data

The dataset for this study comprises data from the largest crowdinvesting platform in Mexico
between 2015 and 2019. It includes information on startups and (potential) investors, as well as
investors’ individual decision (not) to invest into a particular startup. In contrast to the databases
of many former studies, our dataset contains information on the exact investment amount per
investor per startup as well as private details, e.g., investors’ and startups’ state of domicile. This
information enables us to analyze factors influencing the concrete financial support provided
while simultaneously looking at, e.g., the relationship between startups and investors and other
investment-specific characteristics.
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Mexico as our country of data provenance represents an ideal environment for crowdinvesting
research for several reasons. First, Mexico appears to be a country with very heterogeneous
states in terms of the macroeconomic surrounding (see, e.g., OECD 2022). Second, similar to
blockchain technologies which might reduce Mexican problems of inefficient governance and
corruption (Zbinden and Kondova 2019), crowdinvesting allows a direct money flow between
lenders (= investors) and borrowers (= startups). Thus, the financial support provided depends
entirely on the online presentation of the startup as there is no previous bilateral communication
between investors and startups. At the same time, crowdinvesting decreases economic frictions
(Cumming et al. 2021). In turn, crowdinvesting helps startups in a country of the size of Mexico
to overcome financial constraints. Furthermore, Cordova et al. (2017, p. 1) state that financial
inclusion in Mexico calls for greater attention, as financial inclusion allows “the access and
use of financial services under an appropriate regulation that guarantees protection schemes
for consumers and promotes financial education in order to improve financial capabilities in all
population segments”. The authors highlight the importance of accessing an effective and secure
payment system.

Last, Mexico corresponds to other countries in terms of the development of crowdinvesting
in the past couple of years. Since 2018, the transaction volume in Mexico has almost doubled,
reaching USD 8.39 million in 2022. Experts of the business data platform “Statista” project the
transaction volume in the Mexican crowdinvesting market to further grow by 4.75% per year
in the short run (Statista 2022a). This fact underscores the importance of our analyses. It also
makes results transferable to other countries as a similar positive development is expected, e.g.,
for Germany with an expected yearly growth rate of 4.49% (Statista 2022b) and the U.S. with
4.07% (Statista 2022c).25 As crowdinvesting describes a modern form of financing, the results
of this study are of high interest for the development of the financial sector. Additionally, both
startups and investors benefit from our findings as we shed light on the factors influencing the
money flow in entrepreneurial finance.

4.4.2 Sample

The dataset includes observations from the internal management system for which investees are
characterized as “startups”. We do not consider observations for which investees are registered
as “SMEs”, “revenue-based funding” or “real estate funding” as these categories did not exist
throughout the whole sample period. Furthermore, we focus on startups’ successful investment
rounds, i.e., when the minimum financing goal was reached within the investment period, as it
ensures the explanatory power of our results with regard to the investment success. Additionally,
we do not have investor information from non-successful investment rounds, and thus refrain

25 These markets are much larger in absolute numbers with a transaction volume of USD 42.64 million and USD 324.74 million in
Germany (Statista 2022b) and in the U.S. (Statista 2022c), respectively, in 2022.
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from including these observations to allow a detailed analysis. We also limit the database to
investors and startups located inside Mexico to avoid biased results due to a different macroe-
conomic environment which might drive our results. We focus on the first investment within
each particular bilateral investor-startup-combination. This restriction rests upon the idea that
investors learn from former investments in a respective startup (e.g., Hornuf and Neuenkirch
2017). Furthermore, keeping these 26 subsequent investments would not allow additional mean-
ingful analyses due to the low number of observations, and would on top bias our coefficient
of the investor-startup-relationship as relationships and knowledge flows in the entrepreneurial
market evolve over time (e.g., Whadwa and Kotha 2006).

Figure 4.4: Construction of the Dataset
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After these selection decisions, we create all possible investor-startup-combinations.26 Figure 4.4
displays the construction of the dataset. Solid lines indicate that investor 𝑖 has invested in startup
𝑠. We then create all imaginable investor-startup-combinations for which an investment could
theoretically have taken place but has not in reality (= dashed lines). Exemplarily, investor
1 (𝑖1) has invested in startup 1 (𝑠1), but has not invested in startup 2 (𝑠2) and startup 101
(𝑠101). This procedure results in our initial database with 618,120 investor-startup-combinations
(= observations) from 6,120 investors and 101 startups from the years 2015 to 2019.

26 For reasons of coding programmability and efficiency in STATA, we conduct the described selection steps before creating all
investor-startup-combinations. This does not affect the composition of the final sample.
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As Table 4.1 displays, we subsequently drop observations with illogical values in any of our
variables of interest. Exemplarily, this involves observations with objectively wrong information
on investors’ date of birth (e.g., from investors characterized as born in the year 1887). This step
decreases our sample by 5,454 observations (i.e., 54 investors). Furthermore, we do not include
observations for which information on dates does not logically fit our analyses. Exemplarily, this
restriction relates to observations for which a startup was funded before an investor profile was
created virtually, which logically prevents a possible investment. This excludes 205,169 investor-
startup-combinations from the sample. Overall, our final dataset for Hypothesis 1a in which we
investigate the factors influencing the investment probability contains 407,497 observations. For
the subsequent analyses of the investment amount (Hypothesis 1b, Hypothesis 2, and Hypothesis
3), we only include those observations where an investment has taken place. This results in a
final sample of 11,054 individual investor-startup-combinations.

Table 4.1: Sample Selection

Observations

Initial Sample 618,120

Illogical data -5,454
Non-fitting data with regard to investment timing -205,169

Final Sample for Hypothesis 1a 407,497

No investment -396,443

Final Sample for Hypotheses 1b, 2, and 3 11,054

This table displays the composition of the sample. The initial sample covers all observations retrieved from the crowdinvesting platform’s
management system throughout the years 2015 to 2019.

Figure 4.5 displays the distribution of investors in Mexico. Investors appear widely spread
throughout the country. Still, Mexico City (CMX), the capital city of Mexico, encompasses
by far the highest number with approximately one third of all investors in the dataset (2,047
of 6,066 investors). It is followed by the State of Mexico (MEX) with approximately half as
many investors residing in this state (990), Jalisco (JAL, 473), and Nuevo Léon (NLE, 454).27
Figure 4.6 displays the distribution of startups throughout the Mexican states. We find a huge
proportion of startups (61 of 101 startups) to be located in Mexico City. The other 50 startups in
our dataset are distributed throughout the other states, with the maximum number of nine startups
being located in Guanajuato (GUA). All values are reported in Table A.4.1 of the Appendix.

27 The State of Mexico describes the surrounding area of Mexico City. The capital cities of Jalisco and Nuevo Léon are Guadalajara
and Monterrey, which are the second and third largest city in Mexico, respectively. Thus, this finding is not surprising.
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Figure 4.5: Local Distribution of Investors in Mexico
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Figure 4.6: Local Distribution of Startups in Mexico
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4.4.3 Variables

4.4.3.1 Investment Dummy

In Hypothesis 1a, we investigate the effects of distance between investors and startups (as a
proxy for information asymmetries) on the investment probability. To measure the investment
probability in crowdinvesting, we employ a dummy variable as dependent variable for whether
an investment has taken place (= value of one) or not (= value of zero). An “investment” is
characterized through the investor’s decision to financially support a startup via the crowdin-
vesting platform, i.e., clicking “invest now”, deciding on the investment amount, and entering
all personal information on the platform.28 This method is frequently used in the literature (e.g.,
Vulkan et al. 2016; Courtney et al. 2017; Guenther et al. 2018). We conduct a logit regression to
assess the factors influencing investors’ decisions. The logit model with a logistically distributed
error term appears reasonable in our analyses as it combines all advantages of the cumulative
distribution function for a standard logistic random variable. Additionally, it results in directly
observable fitted probabilities between zero and one (Wooldridge 2016).

4.4.3.2 Investment Amount

In Hypothesis 1b, Hypothesis 2, and Hypothesis 3, we investigate factors influencing the invest-
ment amount per investor per startup. The investment amount is measured in Mexican Pesos,
enabling us to immediately observe the real effects of the explanatory variables. As crowdinvest-
ing is mostly conducted by private investors who do mental estimates in their local currency, we
choose to include all financial variables in Mexican Pesos. We use the natural logarithm to deal
with the heterogeneous distribution of the amount invested and to deal with outliers to secure
the normality and homoscedasticity in the distribution.

We focus on the first investment of a particular investor in a particular startup within our
analyses. Thereby, we abstract from learning effects and the evolution of the investor-startup-
relationship in second and further investments which might bias our results.

4.4.3.3 Distance

Several researchers argue that “information asymmetry is not readily observable and, thus,
is difficult to measure empirically” (Jiang and Kim 2004, p. 186). However, the effect of
information asymmetries is particularly important in crowdinvesting (Kleinert and Volkmann
2019). We proxy the informational disadvantage of (potential) investors compared to the better

28 We refer to Section 4.2 for further information on the investment process.
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informed investees (= startups) using the variable Distance in logarithmic terms.29 For investors
located nearby, the access to information is easier as they can, e.g., talk to the investee’s
employees, customers, or competitors. Additionally, investors can get information on firm’s
current development through the local media, or might even have personal connections to the
investee’s management team (e.g., Coval and Moskowitz 1999; Bae et al. 2008). Thus, a higher
physical distance refers to higher information asymmetries. Thereby, we follow many authors in
the field of finance and entrepreneurship who employ the respective proxy (e.g., Malloy 2005;
El Ghoul et al. 2013). The natural logarithm accounts for the fact that small changes in large
distances do not matter as much as changes of the same size for small distances (compare, e.g.,
Wooldridge 2016).

We measure the physical distance between one specific startup and one specific investor using
the midpoints of the startup’s and the investor’s state, rounded to full kilometers. This procedure
is based on the non-availability of data regarding the exact place of residence of the investors.
However, due to the large number of Mexican states (32) and the large size of Mexico (1,973,000
km2), this proxy shows widely varying values. In turn, it appears reasonable to assume that the
access to information, and thus information asymmetries, are highly heterogeneously distributed
between more and less distant investor-startup-combinations.

4.4.3.4 Investor-Startup-Relationship

We also include the relationship between investors and startups into our regression analyses.
Studies show that closer relationships, on average, lead to higher investment amounts (e.g.,
Angerer et al. 2017). Within the registration process on the crowdinvesting platform, investors
must characterize their relationship to the startup into one of five groups: Customer, event,
family/friends, maker network, or stranger. For the purpose of this study, we create a dummy
variable which takes the value of one if the investor and startup have any kind of relationship,
being it as family/friends, as customers or knowing each other from an event or maker network.
In contrast, this variable takes the value of zero if investors denote themselves as strangers to the
startup.

4.4.3.5 Likes

Within the analysis of Hypothesis 3, we take a closer look at the moderating effect of the
startups’ likes received on the platform on the link between information asymmetries and
investment decisions. On the platform, registered users can “like” a startup if they support a

29 We add one to the investor-startup-distance of all observations. Thereby, we keep investor-startup-combinations from the same state.
We proceed similar for all other variables which are measured using the natural logarithm (investment amount, financing goal, investor
experience, and startup likes).
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startup’s idea.30 The current number of likes per startup is displayed on the platform as one
characteristic feature on the list of potential investees presented. For each investment, we know
the number of the respective startup’s likes in this particular moment. Likes received represent
an objectively observable signal to the less informed party, i.e., (potential) investors (e.g., Block
et al. 2018). They might be seen as “a sense of community [...] who share a similar interest
[...] that may result in increased positive attitudes towards the brand” (Coursaris et al. 2016, p.
2). We include this variable into the analyses using the natural logarithm to account for smaller
effects of numerically equal changes for a larger compared to a smaller amount of likes.

4.4.3.6 Control Variables

As control variable, we first include the financing goal within a predefined crowdinvesting period
set by startups into our analysis. The financing goal describes the minimum amount of financial
resources which a startup strives to get within the respective investment period. It is measured
in Mexican Pesos to directly observe the real effects of the respective variables. Including this
variable, we follow several researchers (e.g., Ahlers et al. 2015; Vismara 2016; Kleinert et al.
2020). The presentation of a startup’s financing target might influence investors in their decision-
making with regard to providing financial support or not, and regarding size. By including this
variable, we thus avoid biased results in this regard. We include this variable using the natural
logarithm to account for smaller effects of the same change in this variable when looking at
larger compared to smaller financing goals.31

Additionally, we account for three investor-specific characteristics within our analyses. First,
we include a dummy for investors’ gender. It takes a value of one for male and a value of zero for
female investors. Including this variable accounts for the lower risk aversion of men compared to
women (Rieger et al. 2015). In turn, it is of high relevance in the comparatively risky investment
form of crowdinvesting. We also include investors’ age grouped by decades into the regression. It
results in seven dummy variables for investors under or equal to 30, between 31 and 40, between
41 and 50, between 51 and 60, between 61 and 70, between 71 and 80, and above 80 years of age.
Thereby, we account for different stages of life that come with different financial needs and, thus,
different savings or investment attitudes. The age group of investors under or equal to 30 serves
as our reference group within the analyses and the interpretation of the results. Last, we employ
the natural logarithm of investors’ time on the crowdinvesting platform in days to account for the
possibility to invest in other startups listed on the crowdinvesting platform.32 We measure this
experience as the time between the day of investors’ registration on the crowdinvesting platform

30 Unfortunately, we miss information by the crowdinvesting platform if users can also “dislike” a startup.
31 One could also imagine taking the already collected proportion of the financing goal as control variable into the analysis. However,
we miss information on the overall investment amount by all investors in each particular point in time. Additionally, we cannot sum
up individual investments to get this amount as we only include first investments per bilateral investor-startup-combination into our
analysis.
32 This study concentrates on the first bilateral investor-startup-interaction. Thus, investors cannot collect experience from former
investments into the same startup.
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until the day when the investment is registered in the platform’s system (= investment date). We
assume that the change in investors’ experience becomes lower with a longer personal history
on the platform.

4.4.4 Descriptive Statistics

Table 4.2 displays the summary statistics on observation level for all variables. The average
distance between investor and startup amounts to 451.66 km (and 355.26 km for the smaller
sample in Hypothesis 1b, Hypothesis 2, and Hypothesis 3).33 This mean value fits Mexico’s
size with approximately 3000 km north-south and 2000 km east-west extension. Considering
the comparatively high standard deviation, our proxy for information asymmetries between
investors and startups is very heterogeneously distributed. After creating all investor-startup-
combinations, we find an investment in approximately 3% of our observations. The average
investment amount which startups receive amounts to 16,126.53 MXN (equals approximately
800 USD) with individual investments ranging from 160 to 1,490,000 MXN. The number of
likes received by one startup ranges from 21 to 4,194 likes with an average amount of 1,081
likes. In 72% of all observations, investors and startups show a relationship if an investment
takes place.

Table 4.2: Descriptive Statistics

N Mean StdDev Min p25 p50 p75 Max

Main Variables (H1a)
ln(Distance) 407,497 4.49 2.72 0.00 3.89 5.56 6.54 8.00
InvestmentDummy 407,497 0.03 0.16 0 0 0 0 1

Main Variables (H1b, H2, H3)
ln(Distance) 11,054 3.97 2.81 0.00 0.00 4.90 6.50 8.00
ln(InvestmentAmount) 11,054 8.94 1.14 5.08 8.41 8.92 9.62 14.21
ln(Likes) 11,054 6.30 1.23 3.09 5.52 6.25 7.17 8.34
Relationship 11,054 0.72 0.45 0 0 1 1 1

Control Variables
ln(Experience) 11,054 3.57 2.37 0.00 1.10 4.16 5.58 7.55
Gender 11,054 0.84 0.37 0 1 1 1 1
ln(Goal) 11,054 14.7 1.22 11.61 13.60 14.90 15.80 16.31
InvestorAge 11,054 34.25 8.72 16 28 33 39 89

This table displays the descriptive statistics including all variables of the empirical analysis. N describes the number of observations
(for sample selection criteria, see Section 4.4.1). The variable 𝐼 𝑛𝑣𝑒𝑠𝑡𝑜𝑟 𝐴𝑔𝑒 constitutes the base for creating the dummy variables
𝐴𝑔𝑒𝐺𝑟𝑜𝑢𝑝𝑘 included in the empirical analysis. Table A.4.4 of the Appendix displays the definitions of all variables.

33 For understandability purposes, we describe absolute numbers in the text instead of the natural logarithms which are depicted in
Table 4.2.
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Looking at the control variables, 75% of the investors in our sample are equal or under 39
years of age.34 Furthermore, 84% are male. This is in line with previous studies on the typical
characteristics of crowdfunding investors (e.g., Hervé et al. 2019). The average investor in
our sample has been registered on the platform for 195 days (i.e., approximately 0.5 years)
before investing in a particular startup. The financing goal by startups ranges from 109,800 to
12,100,000 MXN (equals approximately 5,500 to 605,000 USD). Table A.4.2 of the Appendix
displays detailed descriptive statistics for all variables.

Demir (2009) and Berre and Le Pendeven (2021) state that the general macroeconomic
situation matters for investment decisions in crowdinvesting. To review this relationship, we
specify the following regression equation:

𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐷𝑢𝑚𝑚𝑦𝑠,𝑖 = 𝛼+ 𝛽1 ∗𝐺𝐷𝑃𝑘 + 𝛽2 ∗𝑈𝑆𝐵𝑜𝑟𝑑𝑒𝑟𝑘 (4.1)

+ 𝛽3 ∗ 𝑆𝑐ℎ𝑜𝑜𝑙𝐷𝑒𝑔𝑟𝑒𝑒𝑘 + 𝛽4 ∗𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝐷𝑒𝑛𝑠𝑖𝑡𝑦𝑘
+ 𝛽5 ∗𝑀𝑎𝑙𝑒𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑘 + 𝛽6 ∗ 𝐼𝑛𝑡𝑒𝑟𝑛𝑒𝑡𝑘
+ 𝛽7 ∗𝑁𝑒𝑤𝐹𝑖𝑟𝑚𝑠𝑘 + 𝛽8 ∗𝐹𝑖𝑟𝑚𝑆𝑢𝑟𝑣𝑖𝑣𝑎𝑙𝑘
+ 𝛽9 ∗𝐺𝐷𝑃𝑙 + 𝛽10 ∗𝑈𝑆𝐵𝑜𝑟𝑑𝑒𝑟𝑙
+ 𝛽11 ∗ 𝑆𝑐ℎ𝑜𝑜𝑙𝐷𝑒𝑔𝑟𝑒𝑒𝑙 + 𝛽12 ∗𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝐷𝑒𝑛𝑠𝑖𝑡𝑦𝑙
+ 𝛽13 ∗𝑀𝑎𝑙𝑒𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑙 + 𝛽14 ∗ 𝐼𝑛𝑡𝑒𝑟𝑛𝑒𝑡𝑙
+ 𝛽15 ∗𝑁𝑒𝑤𝐹𝑖𝑟𝑚𝑠𝑙 + 𝛽16 ∗𝐹𝑖𝑟𝑚𝑆𝑢𝑟𝑣𝑖𝑣𝑎𝑙𝑙 + 𝜖𝑠,𝑖

where 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐷𝑢𝑚𝑚𝑦𝑠,𝑖 measures if an investor 𝑖 invests in startup 𝑠. We employ all
subsequently described variables for all Mexican states with 𝑘 for the startup’s state of domicile
and 𝑙 for the investor’s state of residence. We first include the 𝐺𝐷𝑃 representing the gross
domestic product of the respective Mexican state (in million MXN). 𝑈𝑆𝐵𝑜𝑟𝑑𝑒𝑟 represents a
dummy variable which takes the value of one if the state borders the U.S. 𝑆𝑐ℎ𝑜𝑜𝑙𝐷𝑒𝑔𝑟𝑒𝑒
represents the average school degree of the state’s population (in years), 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝐷𝑒𝑛𝑠𝑖𝑡𝑦
measures the population density of the state (in inhabitants per km2), and 𝑀𝑎𝑙𝑒𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
represents the proportion of men (divided by 100 women per state). As suggested by, e.g., Bernoth
and Colavecchio (2014) and Berre and Le Pendeven (2021), we additionally cover variables on
the states’ entrepreneurial environment. 𝐼𝑛𝑡𝑒𝑟𝑛𝑒𝑡 measures the proportion of firms selling their
products online, 𝑁𝑒𝑤𝐹𝑖𝑟𝑚𝑠 the proportion of new firms, and 𝐹𝑖𝑟𝑚𝑆𝑢𝑟𝑣𝑖𝑣𝑎𝑙 the proportion of
surviving firms, each divided by the total number of firms in the respective Mexican state.35

34 Table A.4.2 of the Appendix displays detailed descriptive statistics for the distribution of the created dummy variables for the different
age groups.
35 We assume these macroeconomic and entrepreneurial variables to be quite stable over time. Therefore, we include data from only
one year into the regression even though investments have taken place between 2015 and 2019. For further information, we refer to
Table A.4.4 of the Appendix. This decision is also based on the limited availability of information for some of these variables.
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Table 4.3: Link between the Macroeconomic Environment and the Investment Probability

Dependent Variable: (1) (2)
InvestmentDummy With Mexico City Without Mexico City

Startup Environment
GDP 0.0000 0.0000

(0.2800) (0.2829)
USBorder 1.6759*** 1.6824***

(<0.0001) (<0.0001)
SchoolDegree -0.6398 -0.6446

(0.3835) (0.3843)
PopulationDensity 0.3618 -

(0.4957) -
MalePopulation - -

- -
Internet 2.1482** 2.1541**

(0.0175) (0.0182)
NewFirms 1.3971*** 1.4000***

(<0.0001) (<0.0001)
FirmSurvival 0.7293* 0.7314*

(0.0822) (0.0844)

Investor Environment
GDP 0.0000 0.0000

(0.9790) (0.5897)
USBorder 0.0553 0.0641

(0.4285) (0.7763)
SchoolDegree 0.0140 -0.0959

(0.8587) (0.6920)
PopulationDensity 0.1351 -0.3566

(0.5474) (0.4675)
MalePopulation 0.0142 0.4376**

(0.9134) (0.0273)
Internet -0.1065 0.0365

(0.1505) (0.8458)
NewFirms 0.0673 -0.0609

(0.2499) (0.6409)
FirmSurvival -0.0548 0.1210

(0.6028) (0.6862)

Constant Yes Yes

Observations 407,497 129,088
Pseudo R2 0.0160 0.0576

This table displays the results of two logit regressions. Column (1) displays the results including all observations. Column (2) displays
the results for observations from startups and investors from outside Mexico City. In a logit regression, there is no R-squared (=
share of variance explained by the predictors) computable as, e.g., within an OLS regression. The Pseudo R-squared is calculated as
McFadden’s Pseudo R-squared (McFadden 1974). Robust standard errors are clustered at the startup level. P-values are displayed in
parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. Table A.4.4 of the Appendix displays the
definitions of all variables.

Table 4.3 displays the regression results. We find a significant effect of most macroeconomic
variables within the startups’ states of domicile whereas the macroeconomic situation in the
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investors’ states does not seem to matter as much in investment decisions.36 Being located in a
state which borders the U.S. significantly increases startups’ probability of receiving financial
support from Mexican investors via crowdinvesting. Similarly, the higher the proportion of new
firms and firm survival, the higher appears the probability of startup investments. This is in
line with the idea that investors’ willingness to support early-stage startups increases in regions
which are perceived as more innovative (e.g., Grilli 2019; Ughetto et al. 2019).

As many observations show a relationship to Mexico City, being it on investor or startup
side, we reconduct the analyses for all observations without this connection. In column (2) of
Table 4.3, we find similar effects of the macroeconomic and entrepreneurial variables on the
investment probability. Summing up, our data underscores that especially startups’ environment
seems to matter for investment decisions. In turn, crowdinvesting might in varying surroundings
be differently able to offset the challenge of missing internal financial resources which startups
often face in their early life. This finding leads us to include fixed effects for both investor
and startup states into our subsequent analyses to capture all cross-sectional and time-invariant
characteristics on both sides.

Figure 4.7: Example on the Distribution of Investment Periods

01.01.2015 01.04.2015 01.07.2015 01.10.2015 31.12.2015
Time

Startup 1

Startup 2

Startup 3

Startup 4

Startup 5

Our observation period covers the years 2015 to 2019. The duration of startups’ individual
investment period ranges between 41 and 243 days with a mean of 126 days. Figure 4.7 ex-
emplarily displays the distribution of five investment periods of different startups throughout
the year 2015. We see that investment periods are differently long, and can terminate within a
calendar year or continue beyond. We split all individual investment periods of our sample (from
the years 2015 to 2019) in quintiles, i.e., five equivalently long time frames, to shed light on the
investment timing.

36 The variable MalePopulation which serves as a measure for the general risk preference of investors is dropped for reasons of
multicollinearity.
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Table 4.4 displays the descriptive statistics. The table depicts the absolute number of invest-
ments (N) per quintile as well as the average investment amount per investor per startup (mean,
etc.). With 3,326 observations, we find a large number of crowdinvestors investing shortly before
the end of the investment period. On average, the investment amount decreases in the mid of an
investment period. Both findings suggest including fixed effects for investment timing into our
further analyses to avoid biased results.

Table 4.4: Distribution of Investments per Startup Investment Period

N Mean StdDev Min p25 p50 p75 Max

1st Quintile 2,102 21,409 55,828 300 5,100 9,900 18,000 1,000,000
2nd Quintile 1,689 17,332 38,292 300 5,000 9,900 18,000 500,000
3rd Quintile 1,835 12,973 25,759 300 4,700 7,500 11,100 500,000
4th Quintile 2,102 12,690 26,549 300 4,000 7,500 10,200 600,000
5th Quintile 3,326 16,086 51,281 160 4,000 7,500 12,500 1,490,000

Total 11,054 16,126 43,139 160 4,500 7,500 15,000 1,490,000

This table displays the distribution of investments and the investment amount within an investment period. The investment period per
startup is split into five equivalently long time frames. The sample covers all observations for which an investment has taken place.

4.4.5 Research Design

4.4.5.1 Information Asymmetries in Investment Decisions and Investment Size Decisions

Hypothesis 1a and Hypothesis 1b focus on the differences in the access to information between
startups and (potential) investors. We expect that higher information asymmetries between
investors and startups negatively influence investors’ decision to invest (Hypothesis 1a) as well
as the investment amount (Hypothesis 1b). With these ideas, we follow several researchers in
the field of finance and startup investments (e.g., Coval and Moskowitz 1999; Lutz et al. 2013;
Niemand et al. 2018) who argue that distance is a suitable measure for information asymmetries,
with a higher distance decreasing the access to information. For analyzing this relationship, we
employ a logit regression followed by an OLS regression which we specify as follows:

𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐷𝑢𝑚𝑚𝑦𝑠,𝑖 = 𝛼+ 𝛽1 ∗ 𝑙𝑛(𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑠,𝑖) + 𝜌𝑘 + 𝜏𝑙 + 𝜖𝑠,𝑖 (4.2)

𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡𝑠,𝑖) = 𝛼+ 𝛽1 ∗ 𝑙𝑛(𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑠,𝑖) (4.3)

+ 𝛽2 ∗ 𝑙𝑛(𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒𝑖) + 𝛽3 ∗𝐺𝑒𝑛𝑑𝑒𝑟𝑖 + 𝛽4 ∗ 𝑙𝑛(𝐺𝑜𝑎𝑙𝑠)

+
6∑︁
𝑗=1
𝛽 𝑗+4 ∗ 𝐴𝑔𝑒𝐺𝑟𝑜𝑢𝑝𝑖, 𝑗 + 𝜌𝑘 + 𝜏𝑙 +𝜔𝑚 + \𝑡 + 𝜖𝑠,𝑖
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where 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐷𝑢𝑚𝑚𝑦𝑠,𝑖 in Equation (4.2) measures if an investor 𝑖 invests in startup 𝑠.
In turn, we can derive the probability for startup investments via crowdinvesting given certain
criteria. The variable 𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡𝑠,𝑖) in Equation (4.3) describes the investment
amount of investor 𝑖 in startup 𝑠 in Mexican Pesos. In both equations, 𝑙𝑛(𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑠,𝑖) serves as
the proxy for information asymmetries and is measured as the physical distance in kilometers
between investor 𝑖 and startup 𝑠. In Equation (4.3), we add three investor characteristics to
the regression equation to control for systematic differences in these regards. 𝑙𝑛(𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒𝑖)
controls for the time of investor 𝑖 on the crowdinvesting platform. 𝐺𝑒𝑛𝑑𝑒𝑟𝑖 takes the value of
one for male investors and the value of zero for female investors. 𝐴𝑔𝑒𝐺𝑟𝑜𝑢𝑝𝑖, 𝑗 measures the age
of investor 𝑖 using six dummy variables for the different decades 𝑗 of age. The dummy variables
are included for investors between 31 and 40, 41 and 50, 51 and 60, 61 and 70, 71 and 80, and
over 80 years to account for biases due to differing individual financial usage. Investors under or
equal to 30 years serve as the reference group. Additionally, we control for startups’ financing
goal using the variable 𝑙𝑛(𝐺𝑜𝑎𝑙𝑠). In Equation (4.2), we do not include these control variables
as we cannot calculate, e.g., investors’ age at the time of investment, when no investment has
taken place. We also include fixed effects for startup states 𝑘 (𝜌𝑘 ) and investor states 𝑙 (𝜏𝑙) to
control for characteristics in the macroeconomic environment. In Equation (4.3), we add fixed
effects for investment timing (𝜔𝑚) and years (\𝑡) to control for investment time-specific aspects.

4.4.5.2 Investor-Startup-Relationship

The relationship between investors and startups constitutes a crucial factor with regard to the
financial support provided. Several researchers find that social connections increase the prob-
ability of receiving external funding and, in turn, the chances of startup success (e.g., Mollick
2014; Angerer et al. 2017). Therefore, we expect in Hypothesis 2 that an existing investor-
startup-relationship positively mitigates the effect of information asymmetries between investors
and startups on the investment amount. We analyze this relationship using the following OLS
regression equation:

𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡𝑠,𝑖) = 𝛼+ 𝛽1 ∗ 𝑙𝑛(𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑠,𝑖) + 𝛽2 ∗𝑅𝑒𝑙𝑎𝑡𝑖𝑜𝑛𝑠ℎ𝑖𝑝𝑠,𝑖 (4.4)

+ 𝛽3 ∗ 𝑙𝑛(𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑠,𝑖) ∗𝑅𝑒𝑙𝑎𝑡𝑖𝑜𝑛𝑠ℎ𝑖𝑝𝑠,𝑖
+ 𝛽4 ∗ 𝑙𝑛(𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒𝑖) + 𝛽5 ∗𝐺𝑒𝑛𝑑𝑒𝑟𝑖

+ 𝛽6 ∗ 𝑙𝑛(𝐺𝑜𝑎𝑙𝑠) +
6∑︁
𝑗=1
𝛽 𝑗+6 ∗ 𝐴𝑔𝑒𝐺𝑟𝑜𝑢𝑝𝑖, 𝑗

+ 𝜌𝑘 + 𝜏𝑙 +𝜔𝑚 + \𝑡 + 𝜖𝑠,𝑖

where 𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡𝑠,𝑖) again describes the individual investment amount of investor
𝑖 in startup 𝑠, and 𝑙𝑛(𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑠,𝑖) serves as the proxy for information asymmetries between
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investor 𝑖 and startup 𝑠. The variable 𝑅𝑒𝑙𝑎𝑡𝑖𝑜𝑛𝑠ℎ𝑖𝑝𝑠,𝑖 measures the investor-startup-relationship.
The coefficient 𝛽3 quantifies the moderating effect of this relationship on the effect of differing
information between startups and investors on the investment amount (Hypothesis 2). We control
again for investor characteristics (𝑙𝑛(𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒𝑖), 𝐺𝑒𝑛𝑑𝑒𝑟𝑖, and 𝐴𝑔𝑒𝐺𝑟𝑜𝑢𝑝𝑖, 𝑗 ) and the star-
tups’ financing goal (𝑙𝑛(𝐺𝑜𝑎𝑙𝑠)), and include startup state (𝜌𝑘 ), investor state (𝜏𝑙), investment
timing (𝜔𝑚), and year (\𝑡) fixed effects.

4.4.5.3 Startup Likes

We investigate the effects of signals, in this case, likes received on the crowdinvesting platform,
on investment decisions. Startup likes are an objectively observable signal by a third party about
the perceived quality of a startup. Following Mochon et al. (2017) and Carr et al. (2018), we
expect that the received likes positively mitigate the effect of information asymmetries between
investors and startups on the investment amount (Hypothesis 3). In this case, we employ the
following OLS regression equation:

𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡𝑠,𝑖) = 𝛼+ 𝛽1 ∗ 𝑙𝑛(𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑠,𝑖) + 𝛽2 ∗ 𝑙𝑛(𝐿𝑖𝑘𝑒𝑠𝑠) (4.5)

+ 𝛽3 ∗ 𝑙𝑛(𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑠,𝑖) ∗ 𝑙𝑛(𝐿𝑖𝑘𝑒𝑠𝑠)
+ 𝛽4 ∗ 𝑙𝑛(𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒𝑖) + 𝛽5 ∗𝐺𝑒𝑛𝑑𝑒𝑟𝑖

+ 𝛽6 ∗ 𝑙𝑛(𝐺𝑜𝑎𝑙𝑠) +
6∑︁
𝑗=1
𝛽 𝑗+6 ∗ 𝐴𝑔𝑒𝐺𝑟𝑜𝑢𝑝𝑖, 𝑗

+ 𝜌𝑘 + 𝜏𝑙 +𝜔𝑚 + \𝑡 + 𝜖𝑠,𝑖

where 𝑙𝑛(𝐿𝑖𝑘𝑒𝑠𝑠) describes the number of likes that a startup 𝑠 has received on the platform
until the time of investment. 𝛽3 captures the moderating effect of the likes of startup 𝑠 on the link
between informational asymmetries between investor and startup, and the investment amount
(Hypothesis 3). All other variables are defined as above.

4.5 Empirical Results

4.5.1 Effects of Information Asymmetries

We expect that higher information asymmetries between investors and startups negatively influ-
ence investors’ decision to invest (Hypothesis 1a) as well as the investment amount (Hypothesis
1b). We follow a large strand of studies in entrepreneurial research, showing that information
asymmetries matter for investment decisions in crowdinvesting (e.g., Piva and Rossi-Lamastra
2018; Kleinert et al. 2020). In line with other researchers (e.g., Coval and Moskowitz 1999;
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Lutz et al. 2013; Niemand et al. 2018), we proxy investors’ informational disadvantage by the
physical distance between investors and startups.

Column (1) of Table 4.5 displays the regression results of a logit regression investigating the
effect of distance on the investment probability. Columns (2) and (3) depict the results of an
OLS regression for the effects on the investment amount. In line with our hypotheses and most
studies in the research area of crowdfunding, we find informational disadvantages to decrease the
investment probability (-0.1420, p-value: <0.0001) as well as the investment amount (-0.0413,
p-value: 0.0005).

Table 4.5: Link between Distance and Investment Decisions

(1) (2) (3)
Dependent Variable: InvestmentDummy ln(InvestmentAmount)

ln(Distance) -0.1420*** -0.0479*** -0.0413***
(<0.0001) (0.0001) (0.0005)

ln(Experience) -0.0213***
(0.0001)

Gender 0.2095***
(<0.0001)

ln(Goal) 0.4823***
(<0.0001)

AgeGroup 31-40 0.1795***
(<0.0001)

AgeGroup 41-50 0.3702***
(<0.0001)

AgeGroup 51-60 0.5058***
(<0.0001)

AgeGroup 61-70 0.8227***
(<0.0001)

AgeGroup 71-80 0.4757**
(0.0375)

AgeGroup 81+ 0.2183
(0.7476)

Constant Yes Yes Yes
Investor-State FE Yes Yes Yes
Startup-State FE Yes Yes Yes
Investment-Timing FE No Yes Yes
Time FE No Yes Yes

Observations 407,497 11,054 11,054
(Pseudo) R2 0.0241 0.2114 0.3369

This table displays in Column (1) the results of a logit regression including all observations. Columns (2) and (3) display the results of
OLS regressions which include only those observations in which an investment has taken place. Robust standard errors are clustered
at the startup-state level. P-values are displayed in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% level,
respectively. Time fixed effects are included on year level. Table A.4.4 of the Appendix displays the definitions of all variables.

In contrast to researchers arguing that the rising use of the Internet diminishes the importance of
geographic distance for investment decisions (e.g., Agrawal et al. 2015; Hornuf and Neuenkirch
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2017), we find that distance still matters in crowdinvesting. A 10% increase in distance, measured
in kilometers, decreases the investment probability by 1.42pp and the investment amount by
0.41%.37 Both results are statistically significant at the 1% level. We explain this finding by
information asymmetries which result in higher uncertainty for investors. Investors with a larger
distance to a startup are neither able to easily observe the startup’s progress nor can they directly
gather soft personal information on or by the startup’s management. Therefore, investors further
apart have to rely on hard information and informational reports created by the startup, and
published on the crowdinvesting platform. This hard information does not seem to have the same
informative value for investors as soft information transferred with lower distance. The finding
might be explained by the riskiness of startup investments which cannot easily be measured by
hard facts (Carpenter and Petersen 2002).

A longer time being registered on the crowdinvesting platform appears to have a significantly
negative effect on the investment amount. We explain this finding by the idea that more experi-
enced investors show lower risk appetite, are less overconfident and diversify their portfolio more
compared to less experienced investors (e.g., Morin and Suarez 1983; Goetzmann and Kumar
2008). These more experienced investors might be more cautious due to previous (unsuccessful)
crowdinvesting activities and thus prefer to conduct a large number of small investments in
different projects. Furthermore, we find that men invest, on average, 23.31% more compared to
women.38 As startup investments, and especially crowdinvesting activities, are usually charac-
terized as a risky investment alternative, this is in line with Rieger et al. (2015) who state that
men are less risk-averse than their female counterparts.

Additionally, we find that the investment amount is higher if the startup has published a
larger financing goal. A 10% increase in the financing goal correlates with a 4.82% increase
in the individual investment amount. Moreover, the results show an inverted u-shape for the
link between investors’ age and the investment amount. This finding appears reasonable due
to different stages in life with different financial bases and financial needs. Investors under or
equal to 30 years of age are often still in their educational phase or early start of work life, and
thus possess lower savings to invest. Investors above the age of 30 usually show an increasing
monetary base and current income which they can use. Investors with more than 70 years of
age commonly do not fall into the working population anymore, which decreases their current
available income again. In line with this idea, people of this age group show lower investment
amounts. Table A.4.3 of the Appendix confirms this finding with regard to investors’ age. When
controlling for this factor by using the variables 𝐴𝑔𝑒 and 𝐴𝑔𝑒2 instead of the categorical variables
for the different age groups, we find a statistically significant negative coefficient of 𝐴𝑔𝑒2.

37 Calculation of the investment probability: Marginal effects as displayed in Derivation A.4.1 of the Appendix.
38 Calculation: (𝑒0.2095 −1) ∗100.
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4.5.2 Effects of the Investor-Startup-Relationship

In the following step, we analyze the effect of an existing relation between investors and startups
on the actual amount provided by investors via crowdinvesting. As for the whole study, we focus
on the first investment of each bilateral investor-startup-combination. We distinguish between
investors who are complete strangers to the startup, and investors who show some kind of
relationship to the startup, i.e., who are characterized as family/friends, customers, or knowing
the startup through an event or maker network in our dataset.

Table 4.6: Link between Distance, the Investor-Startup-Relationship, and Investment Size

Dependent Variable: (1) (2)
ln(InvestmentAmount)

ln(Distance) -0.0374*** -0.0351***
(0.0009) (0.0016)

Relationship 0.0969*** 0.1173**
(0.0005) (0.0187)

ln(Distance) × Relationship -0.0061
(0.5952)

ln(Experience) -0.0187*** -0.0186***
(0.0004) (0.0003)

Gender 0.2156*** 0.2156***
(<0.0001) (<0.0001)

ln(Goal) 0.4803*** 0.4803***
(<0.0001) (<0.0001)

Age 31-40 0.1806*** 0.1802***
(<0.0001) (<0.0001)

Age 41-50 0.3731*** 0.3738***
(<0.0001) (<0.0001)

Age 51-60 0.5041*** 0.5029***
(<0.0001) (<0.0001)

Age 61-70 0.7940*** 0.7935***
(<0.0001) (<0.0001)

Age 71-80 0.4157* 0.4178*
(0.0713) (0.0649)

Age 81+ 0.1763 0.1747
(0.7928) (0.7968)

Constant Yes Yes
Investor-State FE Yes Yes
Startup-State FE Yes Yes
Investment-Timing FE Yes Yes
Time FE Yes Yes

Observations 11,054 11,054
R2 0.3382 0.3382

This table displays the results of OLS regressions including observations in which an investment has taken place. Robust standard
errors are clustered at the startup-state level. P-values are displayed in parentheses. ***, **, and * indicate significance at the 1%,
5%, and 10% level, respectively. Time fixed effects are included on year level. Table A.4.4 of the Appendix displays the definitions of all
variables.
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Hypothesis 2 suggests that an existing investor-startup-relationship positively mitigates the
effect of information asymmetries between investors and startups on the investment amount. Ta-
ble 4.6 displays the estimation results for Equation (4.4), depicting the coefficients from an OLS
regression with and without the interaction of information asymmetries and an investor-startup-
relationship. As above, we find a significantly negative coefficient for the distance between
investors and startups (-0.0351, p-value: 0.0016). The coefficient is of similar size as in the
previous analyses. As expected, we find a positive main coefficient of relationships on the in-
vestment amount (0.1173, p-value: 0.0187). Investor-startup-combinations with a relationship
show an investment amount which is, on average, 12.45% higher compared to those without a
relationship.39 This result seems plausible as one can assume that investors with a relationship
to a startup experience lower information asymmetries due to previous interactions with the
startup. Overall, our findings display that both distance and the relationship between startups
and investors matter for the investment amount.

In contrast to our expectations, the interaction coefficient of distance and relationship ap-
pears non-significant (-0.0061, p-value: 0.5952). Thus, we cannot say that investor-startup-
relationships counteract the negative main effect of information asymmetries. Even though it
might seem counter-intuitive at first glance, this finding is in line with the idea by Lee and
Persson (2016). The authors claim that startups should not solely use funding by family and
friends as, in times of trouble, “using family finance as risk capital undermines the preexisting
familial insurance arrangement” (p. 2344). Hernández-Trillo et al. (2005) and Hill et al. (2021)
underscore this idea. They show family and friends to serve as a “type of insurance” or “safety
net”, respectively, in financially difficult times.

We also find statistically significant results regarding investors’ gender, experience, and all
age groups except for the one with people of 80+ years of age. Similar as in the analyses above,
male investors invest 24.06% more within their first investment in a startup compared to female
investors (p-value: <0.0001).40 We also observe again the inverted u-shaped relation between
the investors’ age and the investment amount. As above, a longer time period being registered on
the platform shows a statistically negative coefficient of -0.0186 (p-value: 0.0003), which depicts
that investors provide startups with smaller individual funds when they are more experienced in
crowdinvesting.

4.5.3 Effects of Startup Likes

In the next step, we analyze the effect of signals on investment decisions via crowdinvesting.
As one specific measurable signal, we employ the amount of likes received, which is published
on the crowdinvesting website. Block et al. (2018) show that likes influence funding decisions

39 Calculation: (𝑒0.1173 −1) ∗100.
40 Calculation: (𝑒0.2156 −1) ∗100.
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in startups. We assume a higher number of likes to be a positive signal for startups’ future
evolution and thus to reduce the negative effect of information asymmetries on investment
decisions. Consequently, Hypothesis 3 suggests that the received likes positively mitigate the
effect of information asymmetries between investors and startups on the investment amount.

Table 4.7: Link between Distance, Startup Likes, and Investment Decisions

(1) (2) (3) (4)
Dependent Variable: InvestmentDummy ln(InvestmentAmount)

ln(Distance) -0.1457*** -0.1137 -0.0405*** -0.0900***
(<0.0001) (0.2030) (<0.0001) (<0.0001)

ln(Likes) 0.8093*** 0.8284*** -0.0809*** -0.1095***
(<0.0001) (<0.0001) (<0.0001) (<0.0001)

ln(Distance) × ln(Likes) -0.0052 0.0081**
(0.7262) (0.0056)

ln(Experience) -0.0214*** -0.0215***
(<0.0001) (<0.0001)

Gender 0.2106*** 0.2115***
(<0.0001) (<0.0001)

ln(Goal) 0.5487*** 0.5490***
(<0.0001) (<0.0001)

Age 31-40 0.1760*** 0.1756***
(<0.0001) (<0.0001)

Age 41-50 0.3649*** 0.3625***
(<0.0001) (<0.0001)

Age 51-60 0.4967*** 0.4948***
(<0.0001) (<0.0001)

Age 61-70 0.8179*** 0.8140***
(<0.0001) (<0.0001)

Age 71-80 0.4241 0.4132
(0.1772) (0.1868)

Age 81+ 0.1786 0.1702
(0.7345) (0.7490)

Constant Yes Yes Yes Yes
Investor-State FE Yes Yes Yes Yes
Startup-State FE Yes Yes Yes Yes
Investment-Timing FE No No Yes Yes
Time FE No No Yes Yes

Observations 407,497 407,497 11,054 11,054
(Pseudo) R2 0.0954 0.0954 0.3388 0.3393

This table displays in Columns (1) and (2) the results of logit regressions including all observations. Columns (3) and (4) display
the results of OLS regressions including only those observations in which an investment has taken place. Robust standard errors are
clustered at the startup-state level. P-values are displayed in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10%
level, respectively. Time fixed effects are included on year level. Table A.4.4 of the Appendix displays the definitions of all variables.

Table 4.7 displays the estimation results for Equation (4.5). In columns (3) and (4), we find
negative coefficients for a higher distance between investor and startup, and the investment
amount. In contrast to our expectations that more likes lead to a higher investment amount,
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we find a statistically significant negative main coefficient (-0.1095, p-value: <0.0001). This is
surprising at first sight. We explain this finding with the idea that projects with a high number of
likes are seen as comparatively safe to be financed in the short run. Therefore, investors hop on
to these projects with a small amount of money to benefit from investments by other investors.
At the same time, these investors seem to keep risk diversification in mind. Thereby, they exploit
the indirect support from other investors and can still split their total investment amount on
several projects, reducing their individual risk.

The interaction coefficient between distance and likes counteracts the negative main effects
of these variables. With a value of 0.0081, the interaction effect is small but statistically sig-
nificant (p-value: 0.0056). As our measure for information asymmetries, it is still of economic
significance. For the mean distance in our sample, a one percent increase in the number of likes
leads to an increase in the investment amount of approximately 3.2pp.41 As in our previous
analyses, the results with regard to investors’ gender are positive and statistically significant.
Male investors invest 23.55% more than female investors (p-value: <0.0001).42 The inverted
u-shape for investors’ age persists. Investor experience shows a statistically significant negative
coefficient of -0.0215 (p-value: <0.0001) which is of similar size as above.

Columns (1) and (2) support our idea of an existing link between likes and investment
decisions. We find a substantially larger main coefficient for likes (0.8093, p-value: <0.0001)
compared to distance (-0.1457, p-value: <0.0001). Thus, a higher number of likes seems to have
a significantly positive effect on the investment probability, which additionally by far dominates
the negative effect of higher information asymmetries. It indicates that investors rely on other
investors’ experience in their decision-making. This is in line with the literature (e.g., Coursaris
et al. 2016). The positive main effect of likes persists when including the interaction between
distance and likes. In contrast, the negative main coefficient of distance turns non-significant
(-0.1137, p-value: 0.2030) which displays that the interaction term captures part of the initial
main effect. However, the interaction does not seem to explain sufficiently much of the effect on
our dependent variable as the coefficient of this interaction term is also non-significant (0.0052,
p-value: 0.7262). Summing up, our results suggest a link between information asymmetries,
likes, and investment decisions. However, future studies should investigate these links again in
more detail.

41 Calculation: 0.1095− (0.1095−0.0081∗3.9733) .
42 Calculation: (𝑒0.2115 −1) ∗100.
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4.6 Robustness Tests

We first repeat the analyses from above only for observations with investors from outside Mexico
City which is by far the largest city of Mexico with approximately 22 million inhabitants.43
66.25% of our investors are from outside the capital city. Thereby, we account for differences in
the general mindset of investors living in urban versus more rural areas. Bhayani et al. (2019,
p. 3775) confirm that “there is considerable difference observed in investment behavior of urban
and rural investors, with respect to the choice of investment”. While the authors observe this
fact within India, also for American investors it appears to exist (Copeland 2022). Sachan and
Chugan (2020) go even further and explain that information processing is more limited for rural
investors. Thus, it is of main importance to further investigate the differences in investment
decisions between rural and urban investors, leading us to our first robustness test.

Table 4.8: Results Excluding Observations with Investors from Mexico City

(1) (2) (3) (4) (5)

Dependent Variable:
Investment ln(Investment ln(Investment Investment ln(Investment
Dummy Amount) Amount) Dummy Amount)

ln(Distance) -0.2079*** -0.0604*** -0.0458** -0.0983 -0.1142***
(<0.0001) (0.0004) (0.0379) (0.5942) (0.0018)

Relationship 0.2058
(0.2280)

ln(Distance) × Relationship -0.0158
(0.5570)

ln(Likes) 0.8963*** -0.1293***
(<0.0001) (0.0005)

ln(Distance) × ln(Likes) -0.0197 0.0093
(0.5266) (0.1170)

Investor Controls No Yes Yes No Yes
Startup Controls No Yes Yes No Yes
Constant Yes Yes Yes Yes Yes
Investor-State FE Yes Yes Yes Yes Yes
Startup-State FE Yes Yes Yes Yes Yes
Investment-Timing FE No Yes Yes No Yes
Time FE No Yes Yes No Yes

Observations 268,747 7,385 7,385 268,747 7,385
(Pseudo) R2 0.0265 0.3629 0.3649 0.0932 0.3650

This table includes only observations from investors outside Mexico City. Columns (1) and (4) display the results of logit regressions
including all observations meeting the criteria. Columns (2), (3), and (5) display the results of OLS regressions including only those
observations in which an investment has taken place. Robust standard errors are clustered at the startup-state level. P-values are
displayed in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. Time fixed effects are included
on year level. Table A.4.4 of the Appendix displays the definitions of all variables.

43 The second and third largest cities of Mexico, i.e., Guadalajara (Jalisco) and Monterrey (Nuevo Léon), show a population of
approximately one fourth of the population of Mexico City each. We refer to Section 4.4.2 for further details on the local distribution
of investors and startups.
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As above, we find negative coefficients for distance in Table 4.8, showing that higher information
asymmetries decrease the investment probability as well as the investment amount. In contrast
to the results above, we find a different importance of relationships in this sample. Whereas in
the case when including all investors from inside and outside Mexico City the main coefficient
of the dummy variable for relationship is significantly positive, it turns non-significant when
reconducting the analyses for investors only from outside Mexico City (0.2058, p-value: 0.2280).

Several studies show that people living in rural areas give higher weight to the bonding to
family and friends (e.g., House et al. 1988; Sørensen 2016). We additionally know that it is
recommendable for early-stage firms to keep family and friends to the greatest extent possible
as fallback option when following risky business ideas (Hernández-Trillo et al. 2005). While we
find that investors from rural areas seem to be aware of and consider this concept in their decision
on the investment amount, investors from urban areas seem to ignore this argument. The main
coefficients for the effects of likes on the investment probability and investment amount, are
similar to above. We again find a significantly positive coefficient (0.8963, p-value: <0.0001) for
the effect of likes on the investment probability and a significantly negative coefficient (-0.1293,
p-value: 0.0005) for the effect on the investment amount. The interaction term in column (5) of
Table 4.8 turns non-significant but remains of same size and direction (0.0093, p-value: 0.1170).
This finding has to be interpreted with caution but hints towards the idea that likes are more
important for urban investors compared to investors living in rural areas.

In the following, we further investigate the effects induced by higher distance between investors
and startups. For this purpose, we exclude investments within the same state (99,450 and 3,387
observations, respectively).44 In Table 4.9, we find more negative coefficients for distance
compared to the analyses above. This seems reasonable when excluding observations with zero
distance between startup and investor. Interestingly, the main coefficient for relationship turns
from significantly positive to significantly negative (-0.2519, p-value: 0.0109). For investors who
are not located in the same state as the investee, having a relationship to the startup negatively
influences the investment amount. This finding underscores the idea that these investors are aware
of the thought that related parties should not be the exclusive supporters of an affiliated startup
but rather be kept as fallback options as far as possible (Hernández-Trillo et al. 2005). In contrast,
investors from the same state as the startup, do not seem to keep this idea in mind. The interaction
term of distance and relationship (0.0548, p-value: 0.0103) changes from non-significantly
negative to significantly positive. This change seems reasonable for information purposes. If
both parties are located in states which are far apart from each other, the information flow is not
as easy as in the case of spatial proximity. A relationship decreases information asymmetries
and allows a smoother information flow. In particular, relationships offset opportunity costs for
seeking information (e.g., Agrawal et al. 2008). The main coefficients for likes are similar as

44 Unreported evidence shows that 87.63% of these zero-distance-observations describe investments within Mexico City. This equals
95.04% of the observations in our larger sample for the analysis of Hypothesis 1a.



4 How Close is Your Crowd? 89

in the main analyses. The coefficient of the interaction term turns again non-significant, but
remains of the same direction as above.

Table 4.9: Results Excluding Observations with Investors and Startups from the Same State

(1) (2) (3) (4) (5)

Dependent Variable:
Investment ln(Investment ln(Investment Investment ln(Investment
Dummy Amount) Amount) Dummy Amount)

ln(Distance) -0.2010*** -0.0813** -0.0902** 0.1430 -0.1274**
(<0.0001) (0.0303) (0.0226) (0.4788) (0.0265)

Relationship -0.2519***
(0.0109)

ln(Distance) × Relationship 0.0548**
(0.0103)

ln(Likes) 1.1026*** -0.0995**
(<0.0001) (0.0330)

ln(Distance) × ln(Likes) -0.0550 0.0073
(0.1074) (0.3543)

Investor Controls Yes Yes Yes Yes Yes
Startup Controls Yes Yes Yes Yes Yes
Constant Yes Yes Yes Yes Yes
Investor-State FE Yes Yes Yes Yes Yes
Startup-State FE Yes Yes Yes Yes Yes
Investment-Timing FE No Yes Yes No Yes
Time FE No Yes Yes No Yes

Observations 308,047 7,667 7,667 308,047 7,667
(Pseudo) R2 0.0271 0.2352 0.3572 0.0924 0.3574

This table includes only observations in which investors and startups are from different states. Columns (1) and (4) display the results
of logit regressions including all observations meeting the criteria. Columns (2), (3), and (5) display the results of OLS regressions
including only those observations in which an investment has taken place. Robust standard errors are clustered at the startup-state
level. P-values are displayed in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. Time fixed
effects are included on year level. Table A.4.4 of the Appendix displays the definitions of all variables.

Instead of including the natural logarithm of the investor-startup-distance into the regression
analyses, we now include dummy variables for each quintile as independent variables. The lowest
quintile, which serves as reference group in the analysis, contains only zero-distance-observations
(99,450 observations).45 The highest quintile comprises all investor-startup-combinations with
a distance of equal to or more than 897 km. Thereby, we strive to look at which distances exactly
matter in investment decisions.46

45 It is alike in the smaller sample in Hypothesis 1b, Hypothesis 2, and Hypothesis 3 with 3,387 observations in the lowest quintile.
46 Table A.4.2 of the Appendix displays further details on the descriptive statistics.
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Table 4.10: Results Dividing Distance Into 20%-Quantiles

(1) (2) (3) (4) (5)

Dependent Variable:
Investment ln(Investment ln(Investment Investment ln(Investment
Dummy Amount) Amount) Dummy Amount)

ln(Distance)𝑄2 -0.3253*** -0.0106 0.0305 -0.8707*** 0.0198
(0.0001) (0.9103) (0.7491) (0.0054) (0.9080)

ln(Distance)𝑄3 -0.8168*** -0.1651** -0.0762 -0.3879 -0.7116***
(<0.0001) (0.0196) (0.3680) (0.1803) (<0.0001)

ln(Distance)𝑄4 -0.7958*** -0.2655*** -0.1868*** -1.1310 -0.5209***
(<0.0001) (<0.0001) (0.0016) (0.3381) (0.0007)

ln(Distance)𝑄5 -1.1528*** -0.4776*** -0.3489*** -0.5027 -0.5790***
(<0.0001) (0.0019) (0.0061) (0.2228) (0.0004)

Relationship 0.1444**
(0.0111)

ln(Distance)𝑄2 × Relationship -0.1535***
(0.0089)

ln(Distance)𝑄3 × Relationship -0.1119
(0.2785)

ln(Distance)𝑄4 × Relationship -0.0614
(0.6050)

ln(Distance)𝑄5 × Relationship -0.0047
(0.9627)

ln(Likes) 0.8096*** -0.1045***
(<0.0001) (<0.0001)

ln(Distance)𝑄2 × ln(Likes) 0.0854** -0.0060
(0.0453) (0.7977)

ln(Distance)𝑄3 × ln(Likes) -0.0742* 0.0975***
(0.0855) (0.0001)

ln(Distance)𝑄4 × ln(Likes) 0.0499 0.0462**
(0.7908) (0.0439)

ln(Distance)𝑄5 × ln(Likes) -0.1160* 0.0333
(0.0625) (0.1826)

Investor Controls Yes Yes Yes Yes Yes
Startup Controls Yes Yes Yes Yes Yes
Constant Yes Yes Yes Yes Yes
Investor-State FE Yes Yes Yes Yes Yes
Startup-State FE Yes Yes Yes Yes Yes
Investment-Timing FE No Yes Yes No Yes
Time FE No Yes Yes No Yes

Observations 407,497 11,054 11,054 407,497 11,054
(Pseudo) R2 0.0244 0.2131 0.3396 0.0962 0.3410

This table includes the variable for measuring information asymmetries using quintiles instead of a discrete variable. Columns (1) and
(4) display the results of logit regressions including all observations. Columns (2), (3), and (5) display the results of OLS regressions
including only those observations in which an investment has taken place. Robust standard errors are clustered at the startup-state
level. P-values are displayed in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. Time fixed
effects are included on year level. Table A.4.4 of the Appendix displays the definitions of all variables.

Columns (1) and (2) of Table 4.10 confirm that the investment probability and investment
amount decrease with higher distance. Compared to investor-startup-combinations from the
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lowest-distance-quintile, the probability to invest decreases by 1.15pp47 and the investment
amount decreases by 43.95%48 for investors with the largest distance to their investees.

The results show that there is no threshold above which an increase in distance does not
influence the investment decision more negatively anymore. This contradicts Zook (2002) who
state that investors do not invest if they cannot drive to the startup. They find this limit in
the investor-startup-distance to be around 100 km. In our study, the threshold of 100 km is
allocated within the second quintile. Thus, investor-startup-combinations in the third, fourth, or
fifth quintile should show similar coefficients regarding the effects on the investment probability
and investment size. We cannot confirm this idea as coefficients become more negative with
increasing quintiles. Compared to the main analyses above, the coefficients measuring the effect
of distance appear relatively large. This can be explained by the fact that the dummy variables in
this part of the analyses measure the effect compared to the base group of investor-startup-pairs
with a very low distance.

Table 4.11: Results Only Qualifying Family/Friends as not Being Strangers to the Startup

Dependent Variable: (1)
ln(InvestmentAmount)

ln(Distance) -0.0299***
(0.0023)

Relationship 0.4175***
(0.0012)

ln(Distance) × Relationship 0.0055
(0.7018)

Investor Controls Yes
Startup Controls Yes
Constant Yes
Investor-State FE Yes
Startup-State FE Yes
Investment-Timing FE Yes
Time FE Yes

Observations 11,054
R2 0.3454

This table characterizes only family and friends as not being strangers to the startup. It displays the results of an OLS regression
including observations in which an investment has taken place. Robust standard errors are clustered at the startup-state level. P-values
are displayed in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. Time fixed effects are
included on year level. Table A.4.4 of the Appendix displays the definitions of all variables.

Last, we investigate if the level of social proximity within a relationship matters for investment
decisions. We now qualify only those investors as having a relationship to a startup when they are
marked as “family/friends” in the platform’s managerial system. Investors knowing the startup as
customers, from a fair, or through a maker network are now considered as having no relationship,
47 Calculation: Marginal effects as displayed in Derivation A.4.1 of the Appendix.
48 Calculation: (𝑒−0.5790 −1) ∗100
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i.e., being strangers to the startup. Crowdinvesting describes a form of financing which startups
usually choose in a very early development stage. In this stage, they often use mainly family and
friends as financing source (e.g., Angerer et al. 2017) even though it might not be optimal (Lee
and Persson 2016).

We know that strangers as well as family members with a close relationship to the investee use
crowdinvesting platforms as they do not always live nearby the startup. In this case, crowdinvest-
ing platforms represent a convenient way to transfer money for a given purpose. Additionally,
any party can thereby participate in startup success as shareholders of the firm without being
involved in internal decisions. As Table 4.11 displays, we find a negative main coefficient for
distance and a positive main coefficient for relationship. While the size and significance of
the coefficient of distance stay similar as in the main analyses above, the main coefficient for
the relationship strongly increases, indicating that a close relationship correlates with a high
individual investment amount. Being family or friends seems to foster the investment amount
by 51.82%.49

4.7 Possible Limitations and Implications for Future Research

Several aspects constitute possible limitations to our analyses and call for future research. First,
there are limitations regarding the dataset. The analyses are based on data stemming from one
individual crowdinvesting platform which depicts the largest one in Mexico. This might lead
to a self-selection bias with regard to the fact that this specific platform might attract certain
participants of the financial sector more than others. Exemplarily, this might be startups or
private investors who are relatively new in crowdinvesting and thus have simply searched for an
online platform offering this type of investment, and received our data-providing platform as the
first result in their search query. Additionally, our sample, by construction, only constitutes of
investors having access to the Internet and being open-minded regarding innovative investment
opportunities. However, the large size of our platform enables us to exploit a large heterogeneity
in our variables of interest. Exemplarily, we find this heterogeneity, e.g., in the investment
amount, which shows values ranging from 160 to 1,490,000 MXN. Furthermore, we control
for investor-specific and startup-specific characteristics. Due to the specificity of the investment
process in crowdinvesting and a differing presentation of startups searching for financial support
on different platforms, using data from one crowdinvesting platform allows in-depth analyses
and reliable results.

Second, we include investor and startup information only from the first investment of each bi-
lateral investor-startup-combination. We openly acknowledge this point of criticism with regard
to the fact that, in turn, we are not able to investigate the effects of our explanatory variables

49 Calculation: (𝑒0.4175 −1) ∗100
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on investment decisions over time. The reason for not using time-related information is that
crowdinvestors usually invest in varying investees throughout their investment history for di-
versification purposes (Hornuf et al. 2022). Additionally, we strive to abstract from learning
effects and the evolution of an investor-startup-relationship through several investments in the
same startup within this study. The situation that startups and investors provide and enter infor-
mation themselves might also be criticized. To tackle this challenge, we conducted interviews
with employees from the firm managing the platform, who confirm that investor and startup
data is checked in detail before being published online (for startups) or being able to invest (for
investors).

Furthermore, we know about potential endogeneity within our data. Endogeneity among the
observations with regard to the investment probability, the investment amount as well as our
independent variables might lead to biased results. Exemplarily, this might be the risk-return-
profile of a particular startup, the time horizon of startups’ dividend payments, or state-specific
regulation of the financial sector. We control for this issue by including startup-state and investor-
state fixed effects, as well as year and investment timing fixed effects. The idea of measuring
investor experience using investors’ time being registered on the platform might also not be
the ideal proxy. We argue that crowdinvesting activities are not comparable to any other equity
investment alternative as, e.g., the access to information is much easier for stock investments
in multinational firms, leading to a different situation with regard to information asymmetries
between investors and startups. This leaves space for future research, employing other proxies
for measuring investor experience.

We additionally address potential limitations with regard to the country of origin of our data.
We know that economic activities in Mexico often show some kind of relation to Mexico City,
which is also reflected by the local distribution of observations within our dataset. We control
for that by reconducting our main analyses in the robustness section of this paper excluding
observations with investors from Mexico City. As Section 4.6 depicts, we receive similar results.
Still, the question remains whether other crowdinvesting platforms, their investors, and startups
show similar characteristics as those included in this study. As crowdinvesting is a quite new form
of financing, we argue that it attracts firstly participants with, on average, similar characteristics
worldwide.

One minor limitation consists in the fact that we include all financial variables in Mexican
Pesos instead of converting them into a more common currency, e.g., U.S. Dollars. This idea
allows us to directly observe the real effects of our independent variables. However, we know
that many studies convert variables to U.S. Dollars. In our case, a conversion would make an
immediate interpretation harder as the coefficients would not reveal, e.g., the Mexican purchasing
power and the people’s general financial situation.50 Additionally, private investors, as the main
group of investors in crowdinvesting, usually think about their investment decisions in their

50 To evaluate the effective purchasing power of the Mexican population, inflation rates must also be considered. In our observation
period (2015 to 2019), the inflation rate varies between 2.72% in 2015 and 6.04% in 2017 (World Bank 2023).
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home currency. Another minor argument might be related to Goethner et al. (2021) who show
that different factors and signals influence crowdinvestors differently. Hence, they claim that it
is difficult to measure the impact of a certain signal on a heterogeneous group of investors. This
concern is not of major importance in our study as our database contains in-depth information
on investors as well as startups. However, this topic leaves space for future research following
Piva and Rossi-Lamastra (2018) who call for deeper analyses with regard to the effect of signals
on different types of investors.

4.8 Discussion and Conclusion

In this study, we compile detailed information on investor and startup characteristics to reveal
the factors influencing investment decisions in crowdinvesting. Specifically, we look at the effect
of information asymmetries between investors and startups on the investment probability and
investment amount. We investigate the moderating effect of relationships and signals in this
context. Recent studies show that the physical distance as the proxy for information asymmetries
correlates with a lower investment probability and a lower investment amount (e.g., Bae et al.
2008; Dejean 2020). In crowdinvesting, information costs are comparatively high as individual
investments are usually small and little contact between investors and startups precedes the
investment. Thus, it is of special interest to look at the effect of the informational disadvantage
of crowdinvestors as it represents a major factor influencing investment decisions. In those cases
where investor and startup already have some kind of relationship (e.g., through connections
as family or friends, through meetings at a fair, etc.), uncertainty and information asymmetries
decrease, which might lead investors to support startups in a different way (Mollick 2014;
Angerer et al. 2017). Furthermore, objectively observable signals which a startup has received
on a platform, influence investors’ decision-making (Courtney et al. 2017).

Our sample consists of 407,497 investor-startup-combinations including 11,054 investments.
We use data from the largest Mexican crowdinvesting platform and investigate the character-
istics influencing investors’ decisions with regard to information asymmetries, relationships,
and signals. First, we find that informational disadvantages negatively influence the investment
probability and the investment amount. A 10% increase in distance decreases the investment
probability by 1.42pp and the investment amount by 0.41%. In contrast, lower investor experi-
ence, male gender, and a higher financing goal increase the individual investment amount.

Second, we find that an existing relationship between the investor and startup influences in-
vestors’ decisions in terms of the amount invested. Investors with a relationship to the startup,
on average, invest more than those not having any kind of connection to the investee. However,
relationships are not able to counteract the negative main effect of higher information asym-
metries in any case. While rural investors seem to be aware of the idea of startups keeping
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people with a relationship, especially family and friends, as fallback options for the case of a
negative development of the startup (e.g., Hernández-Trillo et al. 2005; Lee and Persson 2016),
investors from urban areas do not seem to consider this idea. In the final part of this paper, we
measure signals through likes on the crowdinvesting platform. We observe that signals positively
influence the investment probability but have a significantly negative effect on the investment
amount. This is in line with the idea that private investors care about the opinion from other
investors but also consider the concept of risk diversification.

Investigating the effects of information asymmetries, relationships and signals on investment
decisions is of main importance for researchers, politicians as well as all participants of the
financial sector. Crowdinvesting represents a new and modern form of financing. It constitutes
a more and more important investment alternative for non-professional investors. With an ex-
pected increase in market transactions of 4-5% in the upcoming years in the U.S., Mexico,
and Germany, crowdinvesting is currently experiencing a boom in its evolution. Few years ago,
policymakers have identified crowdfunding as a possibility to overcome geographic boundaries
(Guenther et al. 2018). Thus, this study complements existing literature revealing the effect of
information asymmetries in investors’ decision-making. We extend the literature by uncovering
the interaction effects of information asymmetries, relationships, and likes on investment de-
cisions in crowdinvesting. Given the currently rising inflation rates and still low interest rates
on traditional investment opportunities, traditional equity investments but also non-traditional
investment opportunities, e.g., crowdinvesting, have become an almost inevitable way for private
investors to think about when deciding about their investment alternatives. As equity investments
occupy a more and more relevant part of the financial market, understanding its functionality
and the factors influencing its development is of high interest for all participants of the financial
system.

Additionally, even though entrepreneurs are aware of the informational differences between
investors and themselves, information on the concrete effects and interactions is scarce. It is
widely known that family and friends serve as first financial support in the very early stage of
startups’ existence (e.g., Angerer et al. 2017). However, in order to receive sufficient funding for
future development, other financing sources should be taken into account (e.g., Lee and Persson
2016). Understanding the interplay between information asymmetries and the investor-startup-
relationship is thus of main importance for startups. As likes on social media platforms describe
an objectively observable signal nowadays, looking at the interaction with this variable is also
of main interest for the development of this sector. Crowdinvesting still describes a quite new
form of financing and, just recently, researchers have started investigating the factors influencing
decision-making in crowdinvesting. Future research should thus be conducted to investigate more
details regarding startup and investor characteristics as well as factors influencing investment
decisions in crowdinvesting based on the findings of this study.
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A Appendices

Tables

Table A.4.1: Local Distribution of Investors and Startups

Initial Sample Analyses
Code acc. Investors Startups Investors Startups

State ISO 3166-2 Freq. % Freq. % Freq. % Freq. %

Aguascalientes AGU 82 1.34 1 0.99 82 1.35 1 0.99
Baja California BCN 37 0.60 0 0.00 37 0.61 0 0.00
Baja California Sur BCS 25 0.41 0 0.00 25 0.41 0 0.00
Campeche CAM 24 0.39 0 0.00 23 0.38 0 0.00
Chiapas CHP 35 0.57 0 0.00 35 0.58 0 0.00
Chihuahua CHH 110 1.80 0 0.00 110 1.81 0 0.00
Coahuila de Zaragoza COA 70 1.14 0 0.00 70 1.15 0 0.00
Colima COL 38 0.62 0 0.00 38 0.63 0 0.00
Distrito Federal (Mexico City)51 CMX 2,060 33.66 61 60.40 2,047 33.75 61 60.40
Durango DUR 31 0.51 0 0.00 31 0.51 0 0.00
Estado de México MEX 1,005 16.42 0 0.00 990 16.32 0 0.00
Guanajuato GUA 185 3.02 9 8.91 183 3.02 9 8.91
Guerrero GRO 36 0.59 0 0.00 36 0.59 0 0.00
Hidalgo HID 84 1.37 0 0.00 82 1.35 0 0.00
Jalisco JAL 478 7.81 6 5.94 473 7.80 6 5.94
Michoacán de Ocampo MIC 88 1.44 1 0.99 88 1.45 1 0.99
Morelos MOR 64 1.05 0 0.00 64 1.06 0 0.00
Nayarit NAY 14 0.23 0 0.00 14 0.23 0 0.00
Nuevo León NLE 458 7.48 5 4.95 454 7.48 5 4.95
Oaxaca OAX 14 0.23 0 0.00 14 0.23 0 0.00
Puebla PUE 182 2.97 3 2.97 181 2.98 3 2.97
Querétaro de Arteaga QUE 241 3.94 1 0.99 240 3.96 1 0.99
Quintana Roo ROO 92 1.50 6 5.94 90 1.48 6 5.94
San Luis Potosí SLP 86 1.41 2 1.98 86 1.42 2 1.98
Sinaloa SIN 65 1.06 1 0.99 65 1.07 1 0.99
Sonora SON 97 1.58 0 0.00 97 1.60 0 0.00
Tabasco TAB 29 0.47 1 0.99 29 0.48 1 0.99
Tamaulipas TAM 73 1.19 0 0.00 72 1.19 0 0.00
Tlaxcala TLA 35 0.57 0 0.00 33 0.54 0 0.00
Veracruz VER 150 2.45 0 0.00 145 2.39 0 0.00
Yucatán YUC 111 1.81 4 3.94 111 1.83 4 3.94
Zacatecas ZAC 21 0.34 0 0.00 21 0.35 0 0.00

Total 6,120 100.00 101 100.00 6,066 100.00 101 100.00

This table displays the local distribution of startups and investors throughout the Mexican states for the initial sample (618,120
observations) and the sample used within the analyses (407,497 observations).

51 “Distrito Federal” is synonymous with the capital city of Mexico (Mexico City; Ciudad de México). It is an individual federal entity
and does not belong to any of the 31 Mexican states. Thus, we treat it as an individual state.
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Table A.4.2: Detailed Descriptive Statistics

N Mean StdDev Min p25 p50 p75 Max

Main Variables (H1a)
ln(Distance) 407,497 4.49 2.72 0.00 3.89 5.56 6.54 8.00
InvestmentDummy 407,497 0.03 0.16 0.00 0.00 0.00 0.00 1.00

Main Variables (H1b, H2, H3)
ln(Distance) 11,054 3.97 2.81 0.00 0.00 4.90 6.50 8.00
ln(InvestmentAmount) 11,054 8.94 1.14 5.08 8.41 8.92 9.62 14.21
ln(Likes) 11,054 6.30 1.23 3.09 5.52 6.25 7.17 8.34
Relationship 11,054 0.72 0.45 0.00 0.00 1.00 1.00 1.00

Control Variables
ln(Experience) 11,054 3.57 2.37 0.00 1.10 4.16 5.58 7.55
Gender 11,054 0.84 0.37 0.00 1.00 1.00 1.00 1.00
ln(Goal) 11,054 14.70 1.22 11.61 13.60 14.90 15.80 16.31
InvestorAge 11,054 34.25 8.72 16.00 28.00 33.00 39.00 89.00

Variables Included in the Analyses but without the Natural Logarithm
Distance 407,497 451.66 491.02 0.00 48.00 258.00 689.00 2987.00
Distance 11,054 355.26 441.21 0.00 0.00 133.00 663.00 2987.00
InvestmentAmount 11,054 16,126 43,139 160 4,500 7,500 15,000 1,490,000
Likes 11,054 1,081 1,295 21.00 249.00 515.00 1,305.00 4,194.00
Experience 11,054 195.05 292.05 0.00 2.00 63.00 264.00 1,898.00
Goal 11,054 4,163,737 3,859,619 109,800 800,000 3,000,000 7,000,000 12,100,000

Information on the Variable 𝐴𝑔𝑒𝐺𝑟𝑜𝑢𝑝 𝑗

AgeGroup1

(InvestorAge ≤ 30)
4325 26.50 2.73 16.00 25.00 27.00 29.00 30.00

AgeGroup2

(31 < InvestorAge ≤ 40)
4408 34.81 2.75 31.00 32.00 35.00 37.00 40.00

AgeGroup3

(41 < InvestorAge ≤ 50)
1742 44.46 2.81 41.00 42.00 44.00 47.00 50.00

AgeGroup4

(51 < InvestorAge ≤ 60)
467 54.32 2.78 51.00 52.00 54.00 56.00 60.00

AgeGroup5

(61 < InvestorAge ≤ 70)
95 63.58 2.41 61.00 62.00 63.00 65.00 70.00

AgeGroup6

(71 < InvestorAge ≤ 80)
9 76.22 3.38 71.00 74.00 77.00 79.00 79.00

AgeGroup7

(InvestorAge ≥ 81)
8 85.88 1.55 84.00 85.00 85.00 86.00 89.00

Information on the quintiles of the Variable 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (H1a)
Distance𝑄1 99,450 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Distance𝑄2 67,099 71.56 36.43 29.00 48.00 48.00 111.00 133.00
Distance𝑄3 96,918 345.60 123.17 141.00 250.00 320.00 495.00 495.00
Distance𝑄4 62,791 687.18 76.84 498.00 683.00 689.00 710.00 893.00
Distance𝑄5 81,239 1262.99 319.36 897.00 1,045.00 1,170.00 1,350.00 2,987.00

Information on the quintiles of the Variable 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (H1b, H2, H3)
Distance𝑄1 3,387 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Distance𝑄2 2,153 68.03 34.37 48.00 48.00 48.00 66.00 133.00
Distance𝑄3 2,317 337.20 123.06 141.00 218.00 320.00 495.00 495.00
Distance𝑄4 1,786 682.44 72.92 508.00 671.00 689.00 689.00 893.00
Distance𝑄5 1,411 1261.87 323.67 897.00 1,045.00 1,170.00 1,350.00 2,987.00

This table displays detailed descriptive statistics including all variables of the empirical analysis. N describes the number of observations
(for sample selection criteria, see Section 4.4.1). The variable 𝐼 𝑛𝑣𝑒𝑠𝑡𝑜𝑟 𝐴𝑔𝑒 constitutes the base for creating the dummy variables
𝐴𝑔𝑒𝐺𝑟𝑜𝑢𝑝 𝑗 included in the empirical analysis. Table A.4.4 of the Appendix displays the definitions of all variables.
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Table A.4.3: Results Employing Age and Age2 as Control Variables

Dependent Variable: (1)
ln(InvestmentAmount)

ln(Distance) -0.0417***
(0.0005)

ln(Experience) -0.0226***
(0.0001)

Gender 0.2078***
(<0.0001)

ln(Goal) 0.4804***
(<0.0001)

Age 0.0380***
(<0.0001)

Age2 -0.0002***
(0.0120)

Constant Yes
Investor-State FE Yes
Startup-State FE Yes
Investment-Timing FE Yes
Time FE Yes

Observations 11,054
R2 0.3382

This table displays the results including Age and Age2 as control variables (instead of including investors’ age as categorical variable
through the different variables for AgeGroup). It displays the results of an OLS regression including observations in which an investment
has taken place. Robust standard errors are clustered at the startup-state level. P-values are displayed in parentheses. ***, **, and
* indicate significance at the 1%, 5%, and 10% level, respectively. Time fixed effects are included on year level. Table A.4.4 of the
Appendix displays the definitions of all variables.
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Derivations

Derivation A.4.1: Marginal Effects

This part displays the mathematical approach on the calculation of marginal effects. As the dependent variable in logit regressions is
a dummy variable, one must interpret the coefficients using marginal effects.

As a starting point, we use the general formulation of a logistic regression with x being the
log-specified regressor of interest and z being a vector of covariates:

𝑃𝑟 [𝑦 = 1 | 𝑥,z] = 𝑝 = 𝑒𝛼+𝛽 ln𝑥+yz

1+ 𝑒𝛼+𝛽 ln𝑥+yz

Taking the partial derivative with respect to x, we obtain

𝜕𝑃𝑟 [𝑦 = 1 | 𝑥,z]
𝜕𝑥

=

𝛽

𝑥
∗ 𝑒𝛼+𝛽 ln𝑥+yz ∗ (1+ 𝑒𝛼+𝛽 ln𝑥+yz) − 𝑒𝛼+𝛽 ln𝑥+yz ∗ 𝛽

𝑥
∗ 𝑒𝛼+𝛽 ln𝑥+yz

(1+ 𝑒𝛼+𝛽 ln𝑥+yz)2

=

𝛽

𝑥
∗ 𝑒𝛼+𝛽 ln𝑥+yz ∗ (1+ 𝑒𝛼+𝛽 ln𝑥+yz)

1+ 𝑒𝛼+𝛽 ln𝑥+yz)2 −
𝑒𝛼+𝛽 ln𝑥+yz ∗ 𝛽

𝑥
∗ 𝑒𝛼+𝛽 ln𝑥+yz

(1+ 𝑒𝛼+𝛽 ln𝑥+yz)2

=
𝛽

𝑥
∗ 𝑒𝛼+𝛽 ln𝑥+yz

(1+ 𝑒𝛼+𝛽 ln𝑥+yz)
− 𝛽
𝑥
∗ (𝑒𝛼+𝛽 ln𝑥+yz)2

(1+ 𝑒𝛼+𝛽 ln𝑥+yz)2

=
𝛽

𝑥
∗ 𝑝− 𝛽

𝑥
∗ 𝑝2

=
𝛽

𝑥
∗ 𝑝 ∗ (1− 𝑝).

This is approximately equivalent to

Δ𝑝

Δ𝑥
=
𝛽

𝑥
∗ 𝑝 ∗ (1− 𝑝).

Thus, we obtain

Δ𝑝

100
Δ𝑥

𝑥

=
𝛽

100
∗ 𝑝 ∗ (1− 𝑝).

The average marginal effect thus reads

1
𝑁

𝑁∑︁
𝑖=1

𝛽

100
∗ 𝑝𝑖 ∗ (1− 𝑝𝑖).



4 How Close is Your Crowd? 100

Variable Definitions

Table A.4.4: Variable Definitions

All “explanatory and dependent variables” and the “control variables: investor and investment characteristics” are based on
information retrieved from the internal management system of the crowdinvesting platform. “Control variables: macroeconomic
and entrepreneurial environment” are retrieved from different sources (see details below).

Explanatory and Dependent Variables

Variable Definition

ln(Distance) Variable for measuring information asymmetries between (potential) investors and startups.
The proxy is measured as the natural logarithm of the physical distance between the investor
and startup. It is measured between the midpoints of the investor’s and the startup’s state, and
rounded to full kilometers. Higher values refer to higher information asymmetries.

ln(InvestmentAmount) Variable for measuring the investment amount per investor per startup. It is measured in the
natural logarithm of the investment amount in Mexican Pesos (MXN). Higher values refer to
a higher investment amount.

InvestmentDummy Dummy variable for investments having taken place. It takes the value of one if an investment
has taken place, and zero otherwise. It serves as the base for the calculation of the investment
probability.

ln(Likes) Variable for measuring signaling effects from former users of the crowdinvesting platform to
(potential) future investors. The proxy is measured as the natural logarithm of the number of
likes which a startup has received on the platform.

Relationship Dummy variable for an existing investor-startup-relationship. It takes the value of one if the
investor and startup show any kind of relationship, e.g., as family, friends, or a previous
meeting at a fair. It takes a value of zero otherwise.

Control Variables: Investor and Investment Characteristics

Variable Definition

AgeGroup Dummy variables for investors’ age. One dummy variable is created per decade, i.e., for
investors under or equal to 30, between 31 and 40, between 41 and 50, between 51 and 60, be-
tween 61 and 70, between 71 and 80, and above 80 years of age (see variable 𝐼 𝑛𝑣𝑒𝑠𝑡𝑜𝑟 𝐴𝑔𝑒).
It takes a value of one if an investor falls into a certain age group.

ln(Experience) Variable for measuring investors’ experience. The proxy is measured as the natural logarithm
of the time span between the registration on the platform and the investment, and measured
in days.

Gender Dummy variable for measuring investors’ risk preference. The proxy is measured as investors’
gender, as men usually invest more risky than women. It takes the value of one for male
investors, and the value for zero otherwise.

ln(Goal) Variable for measuring the minimum financing goal set by startups within a predefined
investment period. It is measured in the natural logarithm of the startups’ goal in Mexican
Pesos (MXN). Higher values refer to higher financing goals.

InvestorAge Variable for measuring investors’ age. It is measured in years between the year of birth and the
year of investment. Higher values refer to a higher age. In the empirical analysis of Table A.4.3
of the Appendix, it is denoted as the variable Age.
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Control Variables: Macroeconomic and Entrepreneurial Environment

Variable Definition

FirmSurvival Variable for measuring the success probability of entrepreneurial activities. The proxy is
measured as the survival rate of firms per Mexican state. It is measured as the proportion of
surviving firms divided by the total number of firms. Higher values refer to higher success
probabilities of entrepreneurial activities. It is included with data on 2018. It is retrieved from
INEGI, and the Mexican Economic Census 2019.

GDP Variable for measuring the industrial power. The proxy is measured as the gross domestic
product per Mexican state. It is measured in million Mexican Pesos (MXN). Higher values
refer to a higher industrial power. It is included with data from 2019. It is retrieved from
INEGI, and the Mexican National System of Accounts 2020.

Internet Variable for measuring the (potential) access to crowdinvesting. The proxy is measured as
the proportion of firms selling their products online divided by the total number of firms per
Mexican state. Higher values refer to better access to crowdinvesting. It is included with data
on 2018. It is retrieved from INEGI, and the Mexican Economic Census 2019.

MalePopulation Variable for measuring the risk preference. The proxy is measured as the proportion of men
divided by 100 women per Mexican State. Higher values refer to a higher risk preference
of investors and founders (e.g., Rieger et al. 2015). It is included with data on 2020. It is
retrieved from INEGI, and the Mexican Census and Count of Population and Housing 2021.

NewFirms Variable for measuring the entrepreneurial activity. The proxy is measured as the proportion
of new firms divided by the total number of firms per Mexican state. Higher values refer to
higher entrepreneurial activity. It is included with data on 2018. It is retrieved from INEGI,
and the Mexican Economic Census 2019.

PopulationDensity Variable for measuring financial development. The proxy is measured as the population
density per Mexican state. It is measured in inhabitants per km2. Higher values refer to higher
financial development of the state (e.g., Beck et al. 2008). It is included with data on 2020.
It is retrieved from INEGI, and the Mexican Census and Count of Population and Housing
2021.

SchoolDegree Variable for measuring financial literacy of the population. The proxy is measured as the
average school degree per Mexican State. It is measured in years. Higher values refer to
higher financial literacy. It is included for the year 2015. It is retrieved from INEGI, and the
Mexican Census and Count of Population and Housing 2016.

USBorder Dummy Variable for measuring spillover effects into Mexican states from the United States.
The proxy is measured as states bordering the U.S. It takes the value of one in case of a
common border (i.e., for the states of Baja California, Chihuahua, Coahuila, Nuevo Leon,
Sonora, and Tamaulipas), and the value of zero otherwise.



Chapter 5
The Effects of a Reform in Corporate Tax Law on Startup
Investments

Abstract A country’s tax system directly affects startups’ gains. Additionally, it indirectly
influences startups’ access to external financing as tax policy affects financial incentives for
current and potential investors. We examine the effects of a tax reform in the German corporate
tax law on investor decisions as startups strongly depend on external financial resources in
their early life. The tax reform has increased startups’ possibilities to disclose a loss carry
forward and deduct losses in future years when investor shares change. This impacts investors’
ex ante considerations. First, we compare investors’ behavior in Germany to a synthetic control
group made up of eight comparable European countries. Afterwards, we analyze the specific
characteristics of the German startup market. Combining data on 8,251 investment rounds from
2010 to 2019 and the startups’ annual reports, we find higher loss carry forwards disclosed
correlating with higher startup investments after the tax reform. Still, the investment amount in
startups does not automatically increase after such a tax reform. We observe a positive effect on
early-stage investments while later-stage investments remain unchanged. Findings suggest that
public policy makers can influence investor anticipations and, in turn, their investment behavior.
We underscore the importance of public perception when estimating the real effects of a tax
reform, and the importance of the usability of losses for early-stage startups.

We contend that for a nation to try to tax itself into prosperity is like a man standing
in a bucket and trying to lift himself up by the handle.

– Winston Churchill, former British Prime Minister
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5.1 Introduction

On March 29, 2017, the German Federal Constitutional Court ruled the Sections 8c / 8d German
Corporation Tax Act (“KStG”) to be adjusted. With the implementation of the new legislation,
additional loss carry forwards can be disclosed and thus losses can still be deducted from
future earnings when firms sell large parts of their shares52 in a short period of time. This
deduction has been prohibited before which has ignored the principle of equality (Article
3 of the German Constitutional Law) between all firms. Anecdotal evidence underscores the
importance of declaring loss carry forwards for firms. In 2016, roughly 46.7% of all corporations
liable for corporation tax in Germany reported loss carry forwards in their annual statements
(Statistisches Bundesamt 2021). To comply with the economic principle of investment neutrality,
taxation must not influence investors’ decisions. Therefore, either immediate loss compensation
or carrying losses forwards or backwards is necessary to fulfill the idea of neutral cash flow
taxation. With the tax reform, the German government strived to equalize the different treatment
of losses compared to profits as well as the unequal treatment of firms with and without a change
in the shareholder structure from a tax perspective.

We conduct an empirical study investigating the effects of the German tax reform in the
Sections 8c / 8d KStG in 2017. Specifically, we analyze the effects on the investment behavior
of investors who support startups with new external financial capital. Anticipation effects are
particularly important to consider when investigating the effects of a change in tax policy as
“rational beliefs about changes in future tax rates [...] may result from proposed or anticipated
legislation” (De Simone et al. 2019, p. 3106). We use data on 5,200 startups with 8,251 investment
rounds from the Thomson Reuters EIKON database and the Bundesanzeiger. The introduction
of the Sections 8c / 8d KStG as a fundamental public policy intervention constitutes a quasi-
natural experiment. As taxation research has a significant influence on public policy making,
we give insights into the relation between the fiscal treatment of startups’ losses and investors’
behavior. By now, the effects of the structure of tax systems on startup investments have been
insufficiently covered (Henrekson and Sanandaji 2011). Cooper and Knittel (2006) find that a
substantial number of small firms does not immediately subtract their losses from earnings but
at a later time. Thus, to comply with the principle of investment neutrality, a tax system allowing
the deductibility of losses in the future for all firms is inevitable. The tremendous number of tax
consultants publicly questioning the effects of the tax reform in the Sections 8c / 8d KStG on
startup investments underscores the importance of this study.

Our results show a clear positive trend in the relation between startups’ loss carry forward
disclosed and the investment amount in German startups over time. Before 2017, the point
estimates of the interaction terms indicate a negative correlation between these two variables.
After the tax reform, the point estimates become positive. The significantly positive correlation

52 In this study, the term “sale of share” includes the sale of existing shares as well as the issuance of new equity capital.
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in 2018 and 2019 can be led back to the possibility to disclose loss carry forwards and deduct
losses from earnings in future years due to the tax reform in the Sections 8c / 8d KStG in 2017.

In the years before the reform, the total investment amount in German startups increased from
EUR 0.4 billion in 2010 to EUR 1.7 billion in 2017. After the tax reform, the investment amount
further increased up to EUR 2.6 billion in 2019 which is equivalent to a 52.94% increase within
two years.53 However, when using the synthetic control method, we do not find a significantly
different investment behavior in real versus synthetic Germany after the announcement of
the tax reform. A possible explanation might be investors’ anticipations regarding the final
implementation of the Sections 8c / 8d KStG in the short run. This non-reaction of investors to
the tax reform in 2017 was probably fostered by imprecise wording of the respective tax law.

When applying the synthetic control method on startups’ first investment rounds, we find a
sharp decrease in the total investment amount in 2018 which reverses to a sharp increase in 2019.
One reason might be that especially first round investors changed their investment behavior after
the tax reform had been publicly announced on March 29, 2017, i.e., that Section 8c KStG
must be reframed by the German government until January 1, 2019. Additionally, first round
investments might have become more attractive for investors after the implementation of the
new tax legislation. By increasing the threshold of the cumulative sale of shares up to which
disclosing loss carry forwards is allowed, investors are now able to acquire a larger proportion
of shares while startups are still able to offset losses against future years’ profits. As investments
in early-stage startups usually imply high risk for investors, the sharp increase in first round
investments in 2019 shows investors’ increased risk appetite after the tax reform. One possible
reason might be that investors’ expected return on these investments is higher after the tax reform
which provokes investors to focus on early-stage startups.

This study relates to different strands of the literature. First, the study fills the gap in the
research area on the relation between startups’ loss carry forwards and startup investments. As
startups usually incur high losses in the beginning of their operations, they are more affected by
the non-deductibility of losses in future years (e.g., Cooper and Knittel 2006; Haufler et al. 2014).
Investigating the effects of the tax reform in the Sections 8c / 8d KStG in Germany enhances the
understanding of the interplay between both areas which has been under-investigated to date.

Second, we relate to the tax literature which shows that startups are affected by the tax
system in several ways. Overall, investors increase their investment activity with lower tax rates
(Swenson 1994) leading to higher firm growth and increasing rates of success (e.g., Carroll
et al. 2000). Several research papers as well as statements from institutions and politicians
confirm that startup investments have gained in importance and size in the past decade. In
general, investors perceive Germany as a favorable investment location but, at the same time,
corporate taxation in Germany is a main disadvantage (EY 2019). For governments, changing
tax regulations seems to be an easy way to promote startup investments. Still, little is known

53 All data is extracted from the Thomson Reuters EIKON database. We refer to Section 5.4.1 for further details.
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about changes in startup investments if the tax system is modified (Hellmann and Puri 2002;
Hanlon and Heitzman 2010; Henrekson and Sanandaji 2011). Due to limited data access, the
few existing studies use aggregate data, data following an IPO or data on large public firms (e.g.,
Guenther and Willenborg 1999; Edwards and Todtenhaupt 2020). Henrekson and Sanandaji
(2011, p. 168) conclude that “simple cost of capital formulas have a tendency to underestimate
the distortions caused by taxing entrepreneurial firms”.

Third, we relate to the principles of decision and investment neutrality which are the two
basic concepts in tax policy making (Boadway and Bruce 1984; Devereux and Freeman 1991).
These theoretical constructs were originally developed on frictionless markets but seem to be
kept in mind also in the real world, i.e., incomplete markets (e.g., Deutscher Bundestag 2007a).
Decision neutrality describes the idea that taxes should not systematically influence economic
decisions while investment neutrality refers to investment decisions in particular. Overall, taxes
must not affect investors’ decisions.

Last, we contribute to the literature on startups’ access to external financing. In 2019, the
yearly investment amount in German startups increased by 36% compared to the year before
(EY 2020). Still, almost 40% of startups face raising capital as one of their main challenges
(Kollmann et al. 2019). In their early life, startups often lack internal monetary resources and thus
rely on external financial support (e.g., Levine 2005). However, as they are characterized by high
uncertainty (e.g., McMullen and Shepherd 2006) and lacking information on past performance
(e.g., Gompers et al. 2020), they do not have access to traditional financing. Venture capitalists
as major supporters of startups help with financial and non-financial resources which ultimately
fosters countries’ economic development (e.g., Keuschnigg and Nielsen 2004).

One main challenge of this paper comprises to single out the effects of the tax reform in the
Sections 8c / 8d KStG. To overcome this concern, we control for possible distorting factors,
e.g., tax reforms in the control countries within the observation period. This procedure ensures
that our results are not biased by other events which coincidentally occur at the same time.
Nonetheless, future research has to be conducted to verify the effects. Furthermore, the German
startup environment might be special in certain aspects so that our results might not be easily
transferable to other countries. This fact enables us to go into detail in our analyses for Germany
but conclusions on investors’ behavior might not be applicable elsewhere. One also has to be
aware of the situation that data in EIKON is probably not all-embracing. Hand-collected data as
well as the fact that, e.g., the publication of the balance sheet is not mandatory for all startups
in Germany, might make our database miss out on some investment events. We use EIKON
as it is widely recognized as one of the main information systems in entrepreneurial research.
Furthermore, through the incorporation of the former venture capital database “Venture Xpert”,
EIKON is nowadays one of the largest databases containing information on startup investments.
Still, these points of criticism call for future research to remove existing concerns and further
fill the gap in the literature in this research area.
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The paper proceeds as follows. Section 5.2 introduces the examined tax reform in the Section
8c / 8d KStG in Germany and its effects on investor anticipations. In Section 5.3, we evolve the
hypotheses based on the literature related to tax effects and anticipation effects in entrepreneur-
ship. Section 5.4 describes the sample, the methodology and the research design before we
discuss the empirical results in Section 5.5. Section 5.6 tests the robustness of the results and
Section 5.7 presents the limitations and implications of this study for future research. This study
closes with a discussion and conclusion of the findings in Section 5.8.

5.2 Institutional Background

5.2.1 Changes in the German Tax Law in the Sections 8c / 8d KStG

In 2007, the German government implemented a fundamental corporate tax reform with the
aim to foster growth and employment, and to increase the attractiveness and competitiveness
of Germany as investment location for both national and international investors (Deutscher
Bundestag 2007a). Among others, they introduced Section 8c KStG.54 This regulation is based
on the principle of equality and, following from this, the principles of the ability to pay and of
net income (Thees and Zajons 2017).55 With the introduction, the German government strived
to prevent the misuse of losses in tax planning, e.g., through “Mantelkäufe” (compare, e.g.,
Hey 2007). Section 8c KStG enables corporations to disclose a lower tax base and reduce their
tax payments in future years.56 Section 8c(1) KStG determines the partial non-usability of a
firm’s loss carry forward if between 25% and 50% of the share capital is directly or indirectly
transferred to an acquirer within a time period of five years. Furthermore, losses are completely
non-usable in future years if more than 50% are sold within five years. Thereby, Section 8c
KStG ensures that future loss deductions are only possible if a corporation stays legally and
economically unchanged (Thees and Zajons 2017).57

However, adding investors through venture capital (VC) and, thereby, selling large parts of
a firm’s shares in a short period of time is a common way to grow in entrepreneurship (e.g.,
Deutscher Bundestag 2016; Leibner and Dötsch 2020). Therefore, Section 8c KStG particu-
larly negatively affects startups which usually experience negative earnings in their early life.
Even though the German government already expressed this unequal treatment of firms with

54 This tax reform also contained, e.g., a reduction in the corporate tax rate from 25% to 15% (Section 23(1) KStG) and introduced the
interest barrier (“Zinsschranke”, Section 8a KStG in conjunction with Section 4h German Income Tax Act (“EStG”)). For an overview
on all changes, see Homburg (2007).
55 One can argue that the German tax law regarding the treatment of losses does still not fully coincide with the principle of investment
neutrality. Interest calculations are not considered when looking at the effect of future loss deductions (Ernst 2011). As public policy
makers usually abstract from this theoretical construct (e.g., Sachverständigenrat 2016), we also do in this study.
56 According to Section 8(1) KStG in conjunction with Section 10d(2) EStG, losses in German corporations can generally be carried
forward indefinitely.
57 As soon as an individual investor owns more than 50% of a firm’s shares, the investor could change the fundamental orientation of
the firm without considering the opinion of other investors or the firm’s focus in the past.
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and without a change in firm structure before the introduction of Section 8c KStG in 2007
(Deutscher Bundestag 2007b), the European Commission ex ante stopped the idea of a differing
treatment of firms (European Commission 2009). Thus, this tax law was introduced with the
goal of decreasing tax barriers to foster investments (Deutscher Bundestag 2007b) but without
considering startup-specific characteristics.

In 2011, the Finance Court Hamburg decided the tax law from 2007 to be examined by
the German Federal Constitutional Court due to its high relevance regarding the violation of
the principle of equality (Finanzgericht Hamburg 2011, Case: 2 K 33/10). Reacting to this
decision, the German government introduced Section 8d KStG in December 2016 retroactively
by January 1, 2016 to decrease the fiscal barriers for small corporations. Since then, firms can
disclose a loss carry forward in a separate position in their tax balance sheets even if Section
8c(1) KStG declares these losses as non-deductible.

Figure 5.1: Chronological Overview on the Development of the Sections 8c / 8d KStG

18.08.2007 04.04.2011 01.01.2016 20.12.2016 29.03.2017 01.01.2019
Time

Corporate Tax
Reform (incl.

Introduction of
Section 8c KStG)

Decision of the
Finance Court
Hamburg on

Investigation of
Section 8c KStG

Retroactive
Introduction of

Section 8d KStG

Decision of the
German Federal
Constitutional
Court to Adapt

Section 8c KStG
Law Change of

Section 8c KStG

Section 8c KStG old version

Section 8c KStG

Section 8d KStG

On March 29, 2017, the German Federal Constitutional Court recognized the unequal treatment
of firms which have sold between 25% and 50% of their shares within the last five years and
those with no change in their shareholder structure (Bundesverfassungsgericht 2017, Case: 2 BvL
6/11). The justification is based on the economic capacity of a firm which is decisive for taxation
according to the principle of separation. Overall, they judge Section 8c(1) KStG as being too
restrictive, especially affecting startups which commonly sell a high proportion of the firm’s
shares. According to the court’s decision, the taxation of profits compared to a non-deductibility
of losses violates the principle of investment neutrality and the principle of equality.

The German Federal Constitutional Court requested the German government to change the
tax law accordingly by January 1, 2019. Section 8d KStG remained in force so that firms were
still able to deduct losses within this time period even if Section 8c KStG did not allow to do
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so. With the new Section 8c(1) KStG, the hurdle of a partial non-usability of losses in case of
an owner change between 25% and 50% was repealed on January 1, 2019. From that point on,
only in case of a sale of shares of more than 50% within five years, losses must not be deducted
from future earnings anymore to reduce tax obligations.

Figure 5.1 displays the chronological order of events related to the introduction and subsequent
changes in the Sections 8c / 8d KStG. Additionally, it shows the time periods in which the different
versions of Section 8c KStG and Section 8d KStG have been in force.

Figure 5.2 shows the effects of the tax reform in the Sections 8c / 8d KStG on a startup’s
loss carry forward disclosed if an outside investor purchases 40% of a startup’s shares.58 We
assume that two investors A and B own an equal proportion (50%) of shares of startup S which
is created in the legal form of a corporation. Investor C purchases 40% of these shares so that the
proportion of A and B in S decreases to 30% per person. Before the tax reform in the Sections 8c /
8d KStG which was announced in 2017 and implemented in 2019, a proportionate amount of the
hypothetical loss carry forward of EUR 100,000 which startup S disclosed in its preceding annual
statement was lost. Thus, these EUR 40,000 could not be deducted from subsequent earnings
anymore which increased the startup’s tax obligations in future years. Since the respective tax
reform, startup S is allowed to disclose the full loss carry forward of EUR 100,000 despite the
sale of shares.

Figure 5.2: Example 1 on the Effects of the Tax Reform in the Sections 8c / 8d KStG

EUR 100,000
Loss carry forward:

After the Tax Reform in 2019

EUR 100,000
Loss carry forward:

EUR 100,000
Loss carry forward:

Before the Tax Reform in 2019 Loss carry forward:
EUR 60,000

Non-deductible:
EUR 40,000

A B A B C

Startup S

50% 50%

Startup S

30%
30%

40%of the startup’s shares
Investor C purchases 40%

58 For the applicability of the Sections 8c / 8d KStG, the number of investors from whom the shares are purchased does not matter.
Only the total proportion of shares and the acquisition period is of interest.
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Figure 5.3 displays the effects on a startup’s loss carry forward in case of a sale of shares
amounting to 60% of a startup’s shares. This example holds if Section 8d KStG applies.59
Again, two investors A and B initially own 50% of shares per person. Investor C now purchases
60% of these shares so that the proportion of A and B in S decreases to 20% per person. Before
the tax reform in the Sections 8c / 8d KStG which was announced in 2017 and implemented in
2019, the entire loss carry forward of EUR 100,000 of startup S was lost and the startup would
not have been able to decrease its future tax obligations. Since the respective tax reform, startups
are now still allowed to disclose the former loss carry forward if Section 8d KStG applies. For
an explanation on the applicability of Section 8d KStG, see Section 5.2.2 of this paper.

Figure A.5.1 and Figure A.5.2 of the Appendix display the changes in the shareholder structure
and the effects on the disclosable loss carry forward before and after the tax reform when new
shares are issued (instead of a sale of shares).

Figure 5.3: Example 2 on the Effects of the Tax Reform in the Sections 8c / 8d KStG

EUR 100,000
Loss carry forward:

After the Tax Reform in 2019

EUR 100,000
Loss carry forward:

EUR 100,000
Loss carry forward:

Before the Tax Reform in 2019 Loss carry forward:
EUR 0

Non-deductible:
EUR 100,000

A B A B C

Startup S

50% 50%

Startup S

20%
20%

60%of the startup’s shares
Investor C purchases 60%

5.2.2 The Role of Anticipations in Investment Behavior

Anticipation effects regarding tax policy are “rational beliefs about changes in future tax rates
that may result from proposed or anticipated legislation” (De Simone et al. 2019, p. 3106).
This statement underscores that investors adjust their activities based on their beliefs in order
to take advantage of a possible but uncertain future tax benefit. Anticipation appears even more

59 If Section 8d KStG does not apply at the time of the sale of shares or if it does not apply at any time within the three years thereafter
(Section 8d(1) KStG), the loss carry forward of EUR 100,000 is completely non-deductible.
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relevant in investors’ decision making when they consider investments whose return is expected
far in the future, which is often the case in the entrepreneurial environment (e.g., Lumpkin and
Brigham 2011). Mertens and Ravn (2011) confirm that an anticipated tax cut results in a decline
of economic activity of firms in the years between the announcement and implementation, and
an increase of activity thereafter. However, the latter effect often seems not to occur immediately
after the implementation of the reform but to lag behind approximately two years (Christofzik
et al. 2022).

Hence, anticipation effects are crucial to consider when examining the effects of a change in
tax policy. In the concrete case of this paper, new investors’ anticipation and ultimately their
investment behavior might have been influenced by numerous statements from experts in the
field. Overall, experts agree that tax law changes favoring startup investments are reasonable.
However, tax consultants in Germany also questioned the effect on startup investments following
from the tax reform in the Sections 8c / 8d KStG (e.g., Bauernschmitt and Kraus 2017; Dreßler
2017; Engelen and Heider 2020). They argue that the implementation of the new Sections 8c /
8d KStG has been perceived as very strict regarding, e.g., the definition of a firm’s business
operations remaining unchanged (Section 8d(2) KStG). Furthermore, the evaluation of the
applicability of Section 8d KStG by the German tax authorities has been based on qualitative
criteria which are not easily transparent to each investor. Tax consultants also doubted the idea of
a constant business model in the startup sector as entrepreneurs often operate several businesses
over time when developing new products. This would result in the non-applicability of the
Sections 8c / 8d KStG. Finally, they criticized the different rules regarding the non-usability of
losses in future years in Section 8c KStG compared to Section 8d KStG. Whereas the future
deductibility of losses according to Section 8c(1) KStG is determined directly after the sale of
shares, Section 8d(2) KStG might lead to a non-usability of losses retroactively within three
years after the sale of shares.

Besides these uncertainties, the development of Section 8d KStG probably influenced in-
vestors’ anticipations. Section 8d KStG was put into force in December 2016. The first draft of
this section was published in September 2016. Since then, investors could anticipate a new law
to be passed but they did not know when exactly this would happen, how it would exactly look
like and when it would come into force. Once introduced, Section 8d KStG contained several
imprecise passages regarding, e.g., the “qualitative criteria” named in Section 8d(2) KStG. To
give the public a guide on the concrete interpretation, the German Federal Ministry of Finance
needed until August 2020, i.e., approximately 3.5 years, to publish a draft letter describing the
applicability of this section (Bundesministerium der Finanzen 2020). Bauernschmitt and Kraus
(2017) state that if tax authorities apply a narrow interpretation of Section 8d KStG, it might
still result in a disadvantageous situation for startups due to the new regulation. Summing up,
investors remained (at least to a certain degree) unsure between 2016 and 2020 whether startups
qualify at all or continuously maintain the qualification criteria listed in Section 8d KStG. Even
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to date, this legal uncertainty has not been fully erased as the imprecise wording in this section
is still in force and the final version of the draft letter has still not been published.

The lengthy procedure in the implementation of the reform in Section 8c KStG has additionally
influenced investors’ anticipations and thus their behavior. As described in Section 5.2.1 of this
paper, the lawsuit on Section 8c KStG was forwarded to the German Federal Constitutional
Court in 2011. Thereafter, this highest German court needed until March 29, 2017 to judge
Section 8c KStG to be changed (by January 1, 2019). Thus, between 2011 and 2017, investors
could not be sure when the German Federal Constitutional Court would publish their judgment
and how it exactly would look like. Furthermore, until the final implementation of the tax reform
in the Section 8c KStG on January 1, 2019, investors could anticipate the tax reform to take
place. However, they could again not be sure when and how exactly the German government
would implement the new Section 8c KStG.

Additional space for investor anticipations about future returns from startup investments
existed between 2017 and 2019 due to Section 165(2) German Fiscal Code (“AO”). It allows
a retrospective change of firms’ tax obligations in case that the German Federal Constitutional
Court demands the national lawmakers to modify an existing section in tax law. Section 165(2)
AO does not automatically imply a tax law change but as the German Federal Constitutional
Court demanded a tax law change with regard to Section 8c KStG in 2017, investors could
envision a change in tax law allowing the partial usability of losses. By law, this change in
Section 8c KStG could have been enforced retrospectively by 2007 when Section 8c KStG was
originally introduced (Dreßler 2017).

Summing up, there was much uncertainty and possibilities for investor anticipations. Investors
could neither be sure regarding the exact point in time when the tax law change in the Sections
8c / 8d KStG could be expected, nor the concrete effects on their return from startup investments.
Since the recognition of the German Federal Constitutional Court in 2017, however, investors
could anticipate that a “positive” change would be made with regard to the usability of losses in
case of a sale of shares of more than 25%. In turn, investors could expect startup investments
leading to higher payouts in future periods as startups face lower tax obligations due to higher
losses deductible.

5.3 Literature Review and Hypotheses Development

Startups typically incur high losses in the beginning of their operations. One prominent inter-
national example is the ride-hailing firm Uber, which was founded in 2009. Even though Uber
generated revenues of USD 14.14 billion in 2019, it has still lacked in becoming profitable
(Uber 2020). In Germany, startups face the same situation. The N26 Group, a German FinTech
and neobank founded in 2013, reported a net loss of EUR 73.15 million in 2018 (N26 2019).
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While more mature firms can immediately offset these losses against existing profits, startups
usually cannot. Therefore, startups are more affected by the non-deductibility of losses and, in
turn, higher tax duties (e.g., Cooper and Knittel 2006; Mirrlees and Adam 2011; Haufler et al.
2014). In the empirical literature, studies confirm that the deductibility of losses encourages
business startups (Hansson 2012) while it does not induce them to lower their risk-taking in
an inefficient way (Haufler et al. 2014). In its 2011 report, the German Expert Commission for
Research and Innovation (EFI 2020) described the German tax policy regarding the possibilities
to offset losses as hostile for innovation. The German tax law including Section 8c / 8d KStG and
the non-usability of losses in case of a significant shareholder change, specifically negatively
affected venture capital funded industries. In turn, it strongly impeded finding investors for young
innovative firms (Haufler et al. 2014).

We strive to investigate the effects of a higher loss carry forward disclosed60 on the devel-
opment of additional external capital received.61 As not only startups but also investors benefit
from the tax reform through potentially higher payouts in future periods, we hypothesize:

Hypothesis 1: Startups’ loss carry forward disclosed positively correlates with the investment
amount received after the tax reform in the Sections 8c / 8d KStG in 2017.

According to the literature, taxes affect startups and entrepreneurs in many ways. Carroll et al.
(2000) find tax rates to have a statistically significant influence on firm growth. Going further,
Burman and Randolph (1994) observe that due to their effects on capital-gains realizations,
tax changes directly affect shareholders’ investment decisions. Specifically, Swenson (1994)
confirms lower tax rates to having fostered startup investments after the U.S. Tax Reform Act
of 1986. Henrekson and Sanandaji (2011, p. 168) confirm that “a new entrepreneurial venture
can rarely rely on external debt financing or on already taxed [...] equity to eliminate the costs
of taxation”. Da Rin et al. (2006) show that decreased capital gains tax rates incentivize venture
capitalists to invest in early-stage ventures. Keuschnigg and Nielsen (2004) argue that tax reliefs
induce venture capitalists to increase active engagement in startups, which increases startups’
probability of success. Recently, Bock and Watzinger (2019) find that higher capital gains tax
rates result in fewer startups being able to secure venture capital funding.

Ideally, we would be able to estimate real effects of the tax reform using a comparable group of
German startups in a difference-in-difference research design. However, as all German startups
created as corporations according to Section 1 KStG are affected by the changes in the Sections
8c / 8d KStG in 2017, this empirical method is not realizable in this study. Thus, we compare
the development of startup investments in Germany to the development of investments in a

60 More precisely, the still disclosable loss carry forward instead of a forfeiture of these losses.
61 As we cannot observe the exact amount of shares which an existing shareholder owns, we cannot investigate the effects of the
tax reform on the individual selling and buying behavior. Therefore, we focus on the behavior of investors undertaking additional
investments in startups.
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synthetic control group made up of startup investments in comparable European countries. We
hypothesize:

Hypothesis 2: The tax reform in the Sections 8c / 8d KStG in 2017 leads to a higher increase
in the absolute investment amount in German startups compared to its synthetic control group.

Among all forms of external investments, venture capital plays a crucial role in startup develop-
ment. Venture capitalists provide startups with financial as well as non-financial resources (e.g.,
Timmons and Bygrave 1986; Hellmann and Puri 2002). They often support highly successful
new ventures which strongly fosters economic development (e.g., Sapienza 1992; Keuschnigg
and Nielsen 2004). Nowadays, the typical investment proportion of a first round venture capital
investment constitutes up to 25% of startups’ equity. About 15% of investors acquire a proportion
larger than 25%, from which again about 50% purchase more than half of a firm’s equity (BVK
2020; Honold et al. 2020). The European venture capital landscape is heavily dominated by the
United Kingdom, Germany, and France (e.g., Teare and Kunthara 2020). Especially Germany
has recently become increasingly attractive for both entrepreneurs and investors. Since 2012, the
German venture capital market has experienced a positive trend (Gottschalk et al. 2016; Roberts
and Naydenova 2019; EY 2020).

Undoubtedly, the risk of startup failure decreases with time and the number of preceding
investment rounds. Several studies show that investors incorporate their anticipations on the
potential risk taken into their investment decision-making (e.g., Fried and Hisrich 1994; Virlics
2013). The tax reform in the Sections 8c / 8d KStG allows startups to disclose a loss carry
forward and deduct these losses in future periods which decreases their tax obligations. In turn,
it results in lower risk of losses (and, in the extreme case, the risk of default) especially for
early-stage startups which show a high probability of accumulating losses. We suppose that
investors include these considerations into their decision-making so that their willingness to
support early-stage startups financially increases after the tax reform. Thus, we hypothesize:

Hypothesis 3: Investors’ risk appetite increases after the tax reform in the Sections 8c / 8d
KStG in 2017.
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5.4 Data and Research Design

5.4.1 Data and Sample

In this study, we use data from the Thomson Reuters EIKON database (short: EIKON), specif-
ically the section “Venture Capital Deals” as part of the section “Private Equity”.62 It contains
over 30 years of firm data on investors and their investees, i.e., the startups. This part of the
database originated from and is powered by “Venture Xpert”, a former database specialized on
detailed information on venture capital investments both on startup and investor side. Therefore,
using EIKON within this study is highly reasonable as it provides reliable data on various startup
characteristics, e.g., the firms’ location and financing rounds. Furthermore, we follow several
researchers in entrepreneurship who have recently used this database as the foundation of their
studies (e.g., Hornuf et al. 2018; Granier et al. 2019).

For conducting analyses on investments in German startups, we manually complement data
from EIKON with information from the startups’ annual reports. Data is matched by the startups’
full legal name and the respective year. Balance sheets from German startups falling under
Section 1 KStG are available online via the “Bundesanzeiger”. The website is managed by
the German Federal Ministry of Justice, and responsible for publishing all financial statements
required by German law. We manually extract the startups’ fixed assets, current assets, equity
capital, liabilities, and total assets.

We employ startup data from the years 2010 to 2019. This choice is based on the temporal
proximity to the intervention event, i.e., the tax reform in the Sections 8c / 8d KStG in 2017,
as well as the idea of evaluating recent developments only, and not having biased coefficients
due to few observations from years before 2010. We refrain from including startup investments
from 2020 and 2021 into our analyses due to the specificity of the COVID-19 pandemic. The
term “investment” in this study describes additional external financial resources which startups
receive from investors in several investment rounds throughout their life, i.e., it does not include
the capital contribution of owners and investors at startups’ foundation. We choose the German
Federal Constitutional Court’s decision in 2017 as the intervention event for the synthetic
control method in this study as, at this point in time, the German government got the instruction
to reframe Section 8c KStG due to its unequal treatment of firms with different shareholder
structures (see Section 5.2.1 for further details). This highly affected investors’ anticipations
on their future profits, and thus their upcoming investment decisions as they could anticipate a
different tax treatment in the short run.

62 We refrain from including data on mergers and acquisitions into our analysis as EIKON enables us to explicitly concentrate on venture
capital investments. Furthermore, startups face high losses and high default risks at the beginning of their operations (e.g., Cooper and
Knittel 2006; Haufler et al. 2014) and thus the tax reform in the Sections 8c / 8d KStG strongly affects early-stage startups. In contrast
to that, M&As are one specific exit type which typically take place in later stages and after several funding rounds (e.g., Pisoni and
Onetti 2018).
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With the tax reform in the Sections 8c / 8d KStG, the German government introduced a
tax relief especially directed at startups. This public policy change constitutes a quasi-natural
experiment regarding investors’ anticipations and ultimately the effects on their investment
behavior. It similarly affected all startups which enables us to exploit exogenous variation in
the explanatory and dependent variables even though we do not observe a random assignment
of startups to the treatment. Additionally, quasi-natural experiments in the real world usually
“provide [...] relatively robust measures of the counterfactual” (Dean 2016, p. 140) and thus allow
enhanced generalizability and relevance for public policy and individual decision-making (Meyer
1995). For analyzing the effects of the tax reform, we compare investors’ behavior in Germany
with investors’ behavior in a synthetic control group made up of comparable startup investments
in other European countries.63 This choice is based on the fact that there is no comparable group
of startups in Germany which is not affected by this intervention. Furthermore, the tax reform
constitutes a macroeconomic event which makes a matching procedure on macro level more
reasonable than on micro level.

The initial control sample in this process consists of those European countries which have
not been affected by a similar tax event as Germany between 2000 and 2019.64 This excludes,
e.g., Denmark and Spain from the sample. Additionally, we assume that macroeconomic shocks
within our observation period hit European countries similarly. In contrast to that, idiosyncratic
shocks which affected our outcome of interest (= the investment amount in startups) in the
given time period lead to the exclusion of further countries from the donor pool. This involves,
e.g., Greece which experienced an extraordinary government debt crisis following the financial
crisis of 2007/2008. Third, we restrict the control group to those European countries that show
generally similar macroeconomic characteristics to Germany. Therefore, we exclude, e.g., all
Eastern European countries from the donor pool as startups in these countries act under fairly
disparate economic conditions. Additionally, donor pool countries have to show a sufficiently
high number of observations in our dataset, including especially a sizeable number of pre-
intervention periods. This decision rests upon the credibility of the synthetic control method
which depends on how accurate the untreated donor pool can imitate the treated unit (= Germany)
in the time period prior to the treatment event (= the tax reform). This excludes, e.g., Austria
from the control group. Summing up, our donor pool consists of observations from the following
eight European countries: Finland, France, Ireland, Italy, the Netherlands, Sweden, Switzerland,
and the United Kingdom.

We extract raw data on these countries from EIKON including startup information on 6,928
startups with 10,468 investment rounds. We exclude startups and their investment rounds from

63 Taxation in these countries does not matter for evaluating the effects of the German tax reform on startup investments in Germany
as the countries composing the synthetic control group imitate the development of startup investments in Germany without the reform
based on the chosen criteria (see Section 5.4.2).
64 For this study, the United States as the largest startup market is not suited as control group due to the Small Business Jobs Act in
2010. This tax reform introduced a full exemption from federal capital gains taxes when selling shares of small businesses. Hence, the
coefficients within this study would be biased and could not completely be led back to the tax reform in the Sections 8c / 8d KStG in
Germany.
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the sample which do not fulfill the requirements for German corporations of Section 1 KStG (16
investment rounds). For observations from foreign countries, we manually search for the existing
corporate legal forms in these countries and restrict our sample to those investment rounds which
involve startups in a corporate legal form comparable to the legal form of a “corporation” in
Germany.65 This procedure is necessary to ensure that sample startups are either covered by the
tax reform in Germany or, within the synthetic control group, are of similar nature as German
corporations. Thereby, we are able to analyze investors’ behavior before and after the reform
and evaluate the effects of the policy tax change in the Sections 8c / 8d KStG.66 Furthermore,
we exclude outliers in terms of age from the sample resulting in excluding all startups with more
than 25 years of existence (excludes 1,749 investment rounds).67 By doing so, we ensure that,
e.g., wrongly classified VC investments in EIKON, are excluded from the analysis and, at the
same time, there are startups from all time periods within the development of the current tax
policy in our sample. Additionally, as “the financial instrument used by the majority of [startups
requesting venture capital is] pure equity (70%)” (Bascha and Walz 2007, p. 222), we exclude
those investment rounds from the sample which name debt or similar investment types as the
financing method (partially) employed (452 investment rounds). This results in our final sample
of 8,251 investment rounds from 5,200 startups.

Table 5.1: Local and Temporal Distribution of Observations

Investment Rounds Investment Rounds
Freq. % Freq. %

Finland 323 3.91 2010 764 9.26
France 2,660 32.24 2011 750 9.09
Germany 1,002 12.14 2012 737 8.93
Ireland 289 3.50 2013 713 8.64
Italy 148 1.79 2014 749 9.08
Netherlands 247 2.99 2015 775 9.39
Sweden 328 3.98 2016 915 11.09
Switzerland 370 4.48 2017 964 11.68
United Kingdom 2,884 34.95 2018 926 11.22

2019 958 11.61

Total 8,251 100.00 8,251 100.00

This table displays the distribution of observations. It is split by country and year. Countries are sorted alphabetically, years are sorted
in ascending order.

65 A list of corporate legal forms in European countries relevant for this study and their German equivalent is displayed in Table A.5.7
of the Appendix.
66 A list of tax reforms in the countries of the synthetic control group, which are all of minor importance and thus do not bias the results
of this study, is displayed in Table A.5.6 of the Appendix. We assume that subsidy programs for startups occur apart from law changes,
throughout all sample countries, and address all types of firms similarly. Additionally, we assume that they especially target firms in
their very early stage which are usually not (yet) created as corporations (e.g., “INVEST” introduced in Germany in 2013).
67 We know that some might doubt that firms with 25 years of age are still specified as “startups”. As we use data from the section
“Venture Capital Deals” in EIKON and venture capital investments typically focus on startup investments (e.g., Sahlman 1990; Block et
al. 2019; Gompers et al. 2020), one could argue to include all observations into the analyses. Still, we strive to exclude extreme outliers
from the sample, and thus we restrict the analysis to firms with 25 years or younger which includes 97.40% of the observations into our
analyses.
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Table 5.1 displays the local and temporal distribution of observations (= investment rounds). The
majority of sample firms operates in the United Kingdom and France, followed by Germany. With
approximately 80%, observations from these three countries form the main part of the sample.
This finding matches the distribution of investment rounds nowadays throughout Europe. Most
startup investment rounds take place in these three countries (EY 2022b). On the contrary, Italy
is described as not being an attractive country for startup foundation (e.g., Treibenreif 2022),
which is also reflected in the low number of observations from Italy in our sample. The bias in
the number of observations towards the United Kingdom, France, and Germany does not appear
to be a problem for this study as observations from foreign countries are weighted within the
synthetic control method according to how similar to Germany these countries develop before
the chosen intervention event.

5.4.2 Synthetic Control Group

In comparative studies, all observations within the sample act in the same macroeconomic
environment, but only a subsample of observations is hit by the intervention, e.g., a law change,
and all other observations remain untreated. This allows researchers to draw conclusions on the
impact of the treatment. In our setting, all German startups in the legal form of a corporation
have been affected by the changes in the German tax law through the Sections 8c / 8d KStG in
2017. In turn, there is no untreated unit of German startups which could be used as comparison
group in the following empirical analysis.

To overcome this empirical challenge and evaluate the effects of this tax reform in Germany,
we apply the synthetic control method. It was developed by Abadie and Gardeazabal (2003)
and refined by Abadie et al. (2010) and Abadie et al. (2015). The synthetic control method is a
systematic way to create a comparison group by selecting comparison variables in comparable
observations. Ideally, the created synthetic control group behaves exactly the same as the group
of treated units with regard to these variables before the intervention event so that any difference
in the dependent variable thereafter can be attributed to the intervention. This method allows
an accurate reproduction of the treated observations by combining the characteristics of several
untreated units. It describes a more enhanced empirical method than considering only one control
unit or one control variable. Summing up, the synthetic control method offers the possibility to
precisely specify quantitative inference without precluding qualitative concepts to the same data
(Langenmayr 2017; Dörr et al. 2019).
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Table 5.2: Macroeconomic Variables to Create the Synthetic Control Group

Variable Definition

DomesticCreditToThe
PrivateSector

Variable for measuring the financial resources which financial corporations (monetary au-
thorities, deposit money banks, and other financial corporations) provide to the private sector
through loans, purchases of non-equity securities, trade credits and other accounts receiv-
able. It is measured as the proportion of credits divided by the GDP. Higher values refer
to better financial endowment. It is retrieved from the World Bank Database (variable code
𝐹𝑆.𝐴𝑆𝑇 .𝑃𝑅𝑉𝑇 .𝐺𝐷.𝑍𝑆).

EconomicFreedom Variable for measuring countries’ economic freedom. It is measured on a scale from 0 to 100
as an equally weighted score of rule of law, government size, regulatory efficiency, and market
openness. Higher values refer to higher economic freedom [100 = highest economic freedom
possible; 0 = virtually no economic freedom]. It is retrieved from the “Index of Economic Free-
dom” from the Heritage Foundation (variable 𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝐹𝑟𝑒𝑒𝑑𝑜𝑚 (𝑂𝑣𝑒𝑟𝑎𝑙𝑙 𝑆𝑐𝑜𝑟𝑒)).

EffectiveAverageTaxRate Variable for measuring the average tax burden of a startup initiating an investment project. It
is measured on a scale from 0 to 1, corresponding to the tax rates in percentage terms. Higher
values refer to a higher tax burden. It is retrieved from Steinmüller et al. (2019).

GDPPerCapita Variable for measuring the GDP per capita. It is measured in (current) USD. Higher values
refer to a higher GDP per capita. It is retrieved from the World Bank Database (variable code
𝑁𝑌 .𝐺𝐷𝑃.𝑃𝐶𝐴𝑃.𝐶𝐷).

Inflation Variable for measuring the price change in the economy. It is measured in percentage terms
as the annual growth rate of the GDP implicit deflator. Higher values refer to higher inflation.
It is retrieved from the World Bank Database (variable code 𝑁𝑌 .𝐺𝐷𝑃.𝐷𝐸𝐹𝐿.𝐾𝐷.𝑍𝐺).

PerceivedCapacity
ForInnovation

Variable for measuring countries’ capability to innovate. It is measured on a scale from 1
to 7 based on the categories “diversity and collaboration”, “research and development” and
“commercialization” within the Executive Opinion Survey by the World Economic Forum.
Higher values refer to higher innovative capacity [7 = very high approval regarding the
statement; 1 = very low approval]. It is retrieved from the World Competitiveness Index by
the World Economic Forum (variable 𝐸𝑂𝑆𝑄119).

PerceivedFearOfFailure Variable for measuring the chances of business failure. It is measured as the proportion of the
population between 18 and 64 years who agrees that they see good opportunities but would
not start a business for fear it might fail. It is retrieved from the Global Entrepreneurship
Monitor (variable 𝐹𝑒𝑎𝑟 𝑂 𝑓 𝐹𝑎𝑖𝑙𝑢𝑟𝑒, column 6).

PerceivedOpportunities Variable for measuring the chances for firm foundation. It is measured as the proportion of the
population between 18 and 64 years who agrees to see good opportunities to start a business
in the area where they live. It is retrieved from the Global Entrepreneurship Monitor (variable
𝑃𝑒𝑟𝑐𝑒𝑖𝑣𝑒𝑑𝑂𝑝𝑝𝑜𝑟𝑡𝑢𝑛𝑖𝑡𝑖𝑒𝑠, column 4).

PerceivedVCAvailability Variable for measuring the difficulty of obtaining equity funding for start-up entrepreneurs
with innovative but risky projects. It is measured on a scale from 1 to 7 within the Executive
Opinion Survey by the World Economic Forum. Higher values refer to better chances for
getting external funding via venture capital [7 = extremely easy; 1 = extremely difficult]. It
is retrieved from the World Competitiveness Index by the World Economic Forum (variable
𝐸𝑂𝑆𝑄089).

This table displays the definitions of all macroeconomic variables used for creating the synthetic control group. Variables are sorted
alphabetically. This table is an extract of Table A.5.8 of the Appendix.

We construct the synthetic control group by using a weighted average of several European
countries based on the countries’ similarity to Germany in the years prior to the intervention event
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(2010-2016) regarding certain macroeconomic variables.68 Table 5.2 displays the definitions of
these variables. Variables used for creating the “synthetic Germany” are the countries’ GDP
per capita, inflation, domestic credit given to the private sector, the effective average tax rate,
countries’ economic freedom, the perceived venture capital availability, perceived capacity for
innovation, perceived fear of failure, and the perceived opportunities. The first five variables
account for the countries’ general macroeconomic situation, complemented by several variables
assessing the countries’ startup environment (access to finance, innovativeness, and existing
hurdles) and people’s openness to entrepreneurial activities. Data is retrieved from the World
Bank, a research study on corporate taxes around the world, the World Economic Forum, the
Heritage Foundation, and the Global Entrepreneurship Research Association. Following Abadie
et al. (2010), we additionally employ five years of the lagged total investment amount (2010,
2013-2016) to control for the fact that no structural or country-level differences exist prior to the
intervention event. We include more years the closer they are to our intervention event.

Mathematically, we construct the synthetic control group by calculating an (8 × 1) vector of
weights W for the countries in the donor pool. The calculation is based on the idea of obtaining
the best match between the control group and Germany regarding the above mentioned variables
throughout all periods before the intervention event in 2017. The weights for each country 𝑗

within the control group are calculated by minimizing the mean squared prediction error of the
following function:

min
w

(X1 −X0 ∗W)′V (X1 −X0 ∗W) (5.1)

Subject to W ≥ 0 and W′1 = 1

In Equation (5.1), X1 describes a (14 × 1) vector containing the values for each macroeconomic
variable as well as the dependent variable 𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡) for the years 2010 and 2013-
2016 for Germany. X0 describes a (14× 8) matrix containing the values for the same 14 variables
for the eight control countries. V describes a (14 × 14) diagonal positive semidefinite weighting
matrix showing the predictive power of the variables included in X0 and X1 for the dependent
variable 𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡). The weights in V affect the optimization problem of Equation
(5.1) and thus the weighting vector of the countries W. In line with Abadie and Gardeazabal
(2003) and Abadie et al. (2010), V is chosen such that the mean squared prediction error of the
dependent variable 𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡) is minimized for the pre-intervention periods.

A detailed explanation on the derivation and the construction of the synthetic control group
as well as the vectors are displayed in Derivation A.5.1 of the Appendix.

68 For information on the countries, see Section 5.4.1 of this paper.
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Table 5.3 displays the weights of the different countries within the synthetic control group
(= W). It displays that observations from the Netherlands and the United Kingdom with a weight
of 36.1% and 63.9%, respectively, form the control group. W is calculated given the optimization
problem in Equation (5.1), i.e., using the described macroeconomic variables and the investment
amount in the years before the tax reform so that the control group behaves the most similar to
Germany before the intervention event in 2017. The significantly higher number of observations
from the United Kingdom compared to the Netherlands (2,884 and 247, respectively; compare
Table 5.1) does not influence the composition of the synthetic control group as all observations
from one country are weighted according to Table 5.3.

Table 5.3: Composition of the Synthetic Control Group

%

Finland 0.0
France 0.0
Ireland 0.0
Italy 0.0
Netherlands 36.1
Sweden 0.0
Switzerland 0.0
United Kingdom 63.9

This table displays the share of each country within the synthetic control group. Countries are sorted alphabetically. Derivation A.5.1
of the Appendix describes the detailed mathematical approach for creating the synthetic control group.

In our analysis, we compare the development of the investment amount in German startups
with the investment amount in startups from the synthetic European control group after the
intervention event. Thereby, the control group approximates how startup investments in Germany
would have evolved without the respective tax reform. Thus, we are able to reveal the effects of
the change in tax law in the Sections 8c / 8d KStG in Germany on startup investments.

5.4.3 Variables

5.4.3.1 Investment Amount

In their early life, startups need external financial support to survive and grow (e.g., Gompers and
Lerner 1999; Hellmann and Puri 2002). We measure the amount of financial resources which
a startup receives by the investment amount per year in logarithmic terms. This proxy is given
per startup through the variable “Equity raised” in the section “Venture Capital Deals” in the
EIKON database.69 To deal with the heterogeneous distribution in the investment amount, we
use the natural logarithm of this variable within our analysis. Thereby, outliers are balanced out
69 In turn, our sample does not include other investments, e.g., from business angels, family, or friends.
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more easily which secures normality and homoscedasticity in the distribution of this variable.
Additionally, using the natural logarithm allows the convenient interpretation of the estimates
as elasticities in percentage terms. This method is frequently used in the literature (e.g., Kortum
and Lerner 2001; Hellmann and Puri 2002).

5.4.3.2 Loss Carry Forward

The new Sections 8c / 8d KStG allow startups to deduct losses from future earnings even if
startups sell a large part of their shares to new investors. Accumulating losses is common among
startups as they face high expenses, especially to conduct research and development, in their
early life (e.g., Achleitner and Braun 2018). In Germany, firms’ loss carry forward is a mandatory
position in the balance sheet (Section 266(3) German Commercial Code). It describes a stock
item, i.e., the accumulated losses from former years. We get access to this balance sheet data
through the Bundesanzeiger where firms’ annual reports are published.

5.4.3.3 Risk Appetite

Of special interest in this study is also investors’ risk appetite. We measure the effect of the
tax reform on investors’ risk appetite by investigating the development of the investment sum
in startups’ first investment rounds. We assume that investors show higher risk appetite when
they invest in startups’ very early investment rounds compared to later-stage investments due
to the high risk of losses and, in turn, potential failure of early-stage startups. For this part
of our analysis, we use again the synthetic control method to create a reference group which
approximates how startup investments in first investment rounds would have evolved in Germany
without the tax reform.

5.4.3.4 Control Variables

For evaluating the effects of startups’ loss carry forward disclosed on the investment amount,
we include several control variables measuring startup-specific characteristics in the analyses.
First, we employ startups’ age at financing (measured in the natural logarithm of the number of
months since foundation) to control for startups’ maturity and their current situation.

Additionally, we include the investment round number as a proxy for the startups’ past success
and investors’ investment risk. We argue that startups reaching higher investment rounds must
have shown (at least to a certain degree) success in recent years. Therefore, the investment risk
decreases with higher investment rounds. The variable is measured in integers starting with one.
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Last, we include two variables extracted from the startups’ balance sheets into the regression.
Startups’ equity capital and their total assets serve as proxies for the startups’ internal financial
resources and startup size, respectively. They are both included in form of the natural logarithm.

5.4.4 Descriptive Statistics

Table 5.4 displays the summary statistics of the main variables on observation level.70 Through-
out the whole observation period (2010-2019) and all countries (Germany and eight European
control countries), our sample consists of 8,251 observations (including 439 full observations
from Germany). Before the tax reform in 2017, we include seven years into the analysis, which
results in 63 country-year-combinations. We find sample startups to be on average 3.98 years
old. This is in line with the typical startup age of less than ten years (e.g., Hellmann and Puri
2002; Kollmann et al. 2019). Additionally, the average investment round number of 2.75 is
consistent with the focus of venture capital investments on young and high-risk startups. We
find startups in our sample to receive an investment amount per investment round starting at
EUR 1,967. The maximum amount sums up to EUR 1.15 billion. It is collected by a startup
from the communication infrastructure sector. The average investment amount per investment
round is EUR 9.49 million. The average loss carry forward of German startups in our sample is
EUR 4.43 million.

In our sample countries, we observe an effective average tax rate between 10.86% and 30.10%
with a mean of 21.44%. This is in line with the public observation of substantial differences
in the European tax landscape (European Commission 2020). In the startup environment, the
perceived opportunities by entrepreneurs vary widely with results between 17.34 and 78.50 on
a scale from 0 to 100. The venture capital availability is seen as medium high throughout all
countries within our sample with an average of 3.39 on a seven-point-scale. These findings are
in line with anecdotal evidence that the European venture capital market is still in a fairly early
development stage compared to, e.g., the U.S. venture capital market (e.g., Teare and Kunthara
2020). Table A.5.8 of the Appendix displays the definitions of all variables.

70 Table A.5.1 and Table A.5.2 of the Appendix display detailed descriptive statistics for all variables.
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Table 5.4: Descriptive Statistics

N Mean StdDev Min Max

Startup Level
ln(InvestmentAmount) 8,251 14.90 1.51 7.58 20.87
ln(AgeAtFinancing) 439 3.72 0.62 0 4.95
ln(EquityCapital) 439 8.90 6.82 0 19.74
InvestmentRoundNumber 439 2.75 1.84 1 12
ln(LossCarryForward) 439 12.71 4.00 0 18.71
ln(TotalAssets) 439 14.37 2.13 0 20.05

Macroeconomic Level
(a) All Countries
DomesticCreditToThePrivateSector 63 112.60 31.18 48.13 185.36
EconomicFreedom 63 72.32 6.16 58.80 81.90
EffectiveAverageTaxRate 63 0.21 0.05 0.10 0.30
ln(GDPPerCapita) 63 10.80 0.25 10.32 11.39
Inflation 63 1.06 1.14 -1.14 3.86
PerceivedCapacityForInnovation 63 5.21 0.60 3.74 6.12
PerceivedFearOfFailure 61 37.06 6.35 23.76 57.68
PerceivedOpportunities 61 40.65 13.88 17.34 78.50
PerceivedVCAvailability 63 3.39 0.71 1.84 4.63

(b) Germany
DomesticCreditToThePrivateSector 7 82.01 4.03 77.47 88.49
EconomicFreedom 7 72.61 1.34 71.00 74.40
EffectiveAverageTaxRate 7 0.26 0.00 0.26 0.26
ln(GDPPerCapita) 7 10.69 0.06 10.62 10.78
Inflation 7 1.23 0.65 0.49 2.10
PerceivedCapacityForInnovation 7 5.69 0.10 5.60 5.88
PerceivedOpportunities 7 34.94 3.69 28.48 38.27
PerceivedFearOfFailure 7 39.92 3.05 33.69 42.29
PerceivedVCAvailability 7 3.27 0.33 2.78 3.78

(c) Synthetic Control Group (Netherlands & United Kingdom)
DomesticCreditToThePrivateSector 14 133.32 24.23 111.60 185.36
EconomicFreedom 14 74.71 0.98 73.30 76.50
EffectiveAverageTaxRate 14 0.22 0.02 0.19 0.26
ln(GDPPerCapita) 14 10.74 0.10 10.58 10.90
Inflation 14 1.75 1.04 0.32 3.86
PerceivedCapacityForInnovation 14 5.11 0.25 4.65 5.44
PerceivedOpportunities 14 40.25 7.40 29.24 54.25
PerceivedFearOfFailure 14 34.13 3.73 23.76 37.93
PerceivedVCAvailability 14 3.64 0.28 3.02 4.18

This table displays the descriptive statistics including all variables of the empirical analysis. N describes the number of observations
(for sample selection criteria, see Section 5.4.1). The number of observations for the macroeconomic variables comprises 63 country-
year-combinations (nine countries × seven years). For Italy 2011 and France 2015, data is missing within the databases for startups’
perceived fear of failure and startups’ perceived opportunities, which results in 61 observations for these variables. Section 5.4.2
describes the approach for creating the synthetic control group. Table A.5.8 of the Appendix displays the definitions of all variables.

Venture capital constitutes one of the main providers of financial resources for early-stage
startups. The investment amount depends, among others, on the given tax environment (e.g., Da
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Rin et al. 2006; Bock and Watzinger 2019). In 2017, the German government implemented a
fundamental tax reform, removing substantial barriers for the deductibility of losses for startups.
Table 5.5 displays the development of the yearly investment amount of all investors in German
startup corporations from 2010 to 2019. After the tax reform, we find a tremendous increase in
the absolute investment amount of EUR 905 million (= 52.16%) from 2017 to 2019.

These findings coincide with the introduction of the tax law change in Section 8c KStG on
January 1, 2019. They underscore the timely reaction of the market to changes in tax law (e.g.,
Shackelford 2000; Li et al. 2008). Furthermore, they correspond to the two-year reaction gap
found by Christofzik et al. (2022) which could be observed, in this case, between the German
Federal Constitutional Court’s decision in March 2017 and the increase in the investment amount
in 2019.

Table 5.5: Development of the Investment Amount in Germany

Absolute Investment Amount Average Investment Amount per Investor
(in million EUR) per Investment Round (in million EUR)

2010 415.82 1.72
2011 468.80 2.38
2012 681.03 4.03
2013 515.76 2.71
2014 1,278.92 4.47
2015 2,073.84 6.64
2016 1,367.80 4.91
2017 1,735.32 8.50
2018 1,762.09 5.93
2019 2,640.21 6.78

This table displays the development of the investment amount throughout the observation period.

To get further information on the composition of our sample, we proxy the individual investor’s
financial support by dividing the aforementioned total investment amount by the number of
investors and investment rounds. All figures are extracted from EIKON. We openly acknowledge
that the individual investment amount throughout all investors is most likely not similarly high.
However, with this approximation, we reveal the average amount of financial resources that
startups receive from investors. Table 5.5 shows that, between 2010 and 2019, the average
absolute investment amount per investor per investment round increases from approximately
EUR 1.72 million to EUR 6.78 million. This is equivalent to an increase of 294% within ten
years (equals approximately 11.39% annually) which is in line with the increasing interest in
startup investments and the VC market. Comparing the development between 2017 and 2019,
we find a higher absolute investment amount and a lower average investment amount per investor
per investment round. Unreported evidence shows that both the number of investment rounds
and the number of investors increase within these two years.
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5.4.5 Research Design

5.4.5.1 Effects of Tax Reforms on Startup Investments

In this study, we investigate the effects of a reform in tax law on investors’ anticipations and
their behavior. Specifically, we focus on the change in the Sections 8c / 8d KStG in Germany
in 2017. Researchers in the past often used data either on larger firms or following an IPO
(e.g., Guenther and Willenborg 1999; Edwards and Todtenhaupt 2020). In contrast to that, we
combine startup data from the Thomson Reuters EIKON database with information from the
German Bundesanzeiger. This data compilation enables us to match information provided by
startups themselves with objective data from the startups’ balance sheets. In turn, we can reveal
the effects of a profound intervention in the tax environment on startup investments in Germany.

First, we examine if a changing investment behavior directly relates to the loss carry forwards
disclosed in the startups’ balance sheets. We conduct this analysis for German startups. We
hypothesize that startups’ loss carry forward disclosed positively correlates with the investment
amount received after the tax reform in the Sections 8c / 8d KStG in 2017 (Hypothesis 1). To
test this hypothesis, we conduct the following OLS regression:

𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡𝑖,𝑡) = 𝛼+ 𝛽1 ∗ 𝑙𝑛(𝐿𝑜𝑠𝑠𝐶𝑎𝑟𝑟𝑦𝐹𝑜𝑟𝑤𝑎𝑟𝑑𝑖,𝑡) (5.2)

+
13∑︁
𝑝=1

[𝛽𝑝+1 ∗ 𝑙𝑛(𝐿𝑜𝑠𝑠𝐶𝑎𝑟𝑟𝑦𝐹𝑜𝑟𝑤𝑎𝑟𝑑𝑖,𝑝) ∗𝐶𝑜𝑚𝑝𝑎𝑟𝑒𝑌𝑒𝑎𝑟𝑝]

+ 𝛽15 ∗ 𝑙𝑛(𝐴𝑔𝑒𝐴𝑡𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑛𝑔𝑖,𝑡)
+ 𝛽16 ∗ 𝑙𝑛(𝐸𝑞𝑢𝑖𝑡𝑦𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑖,𝑡)
+ 𝛽17 ∗ 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑅𝑜𝑢𝑛𝑑𝑁𝑢𝑚𝑏𝑒𝑟𝑖
+ 𝛽18 ∗ 𝑙𝑛(𝑇𝑜𝑡𝑎𝑙𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡) + ^𝑛 + \𝑡 + 𝜖𝑖,𝑡

where 𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡𝑖,𝑡) represents the proxy for the investment amount of all investors
in startup 𝑖 in year 𝑡 and refers to the natural logarithm of the received financial resources.
As main independent variables, we include the natural logarithm of startup 𝑖’s loss carry
forward 𝑙𝑛(𝐿𝑜𝑠𝑠𝐶𝑎𝑟𝑟𝑦𝐹𝑜𝑟𝑤𝑎𝑟𝑑𝑖,𝑡) and a vector of interactions between startups’ loss carry
forwards disclosed (𝑙𝑛(𝐿𝑜𝑠𝑠𝐶𝑎𝑟𝑟𝑦𝐹𝑜𝑟𝑤𝑎𝑟𝑑𝑖,𝑝)) and the years of observation excluding 2017
(𝐶𝑜𝑚𝑝𝑎𝑟𝑒𝑌𝑒𝑎𝑟𝑝). 𝐶𝑜𝑚𝑝𝑎𝑟𝑒𝑌𝑒𝑎𝑟𝑝 describes dummy variables for the years 2006 to 2019 ex-
cluding the year of the announcement of the tax reform (2017), which serves as our reference
year. The interaction coefficients capture the correlation between startups’ loss carry forward and
the investment amount in the respective year compared to the reference year 2017 (Hypothesis
1). We expect this interaction term to be positive after 2017.

To control for startup-specific characteristics which might drive their responses, we in-
clude four control variables into the regression: 𝑙𝑛(𝐴𝑔𝑒𝐴𝑡𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑛𝑔𝑖,𝑡), 𝑙𝑛(𝐸𝑞𝑢𝑖𝑡𝑦𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑖,𝑡),
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𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑅𝑜𝑢𝑛𝑑𝑁𝑢𝑚𝑏𝑒𝑟𝑖, and 𝑙𝑛(𝑇𝑜𝑡𝑎𝑙𝐴𝑠𝑠𝑒𝑡𝑠𝑖,𝑡). We additionally include fixed effects for
the industries 𝑛 (^𝑛) and years 𝑡 (\𝑡). Thereby, we are able to control for industry-specific and
year-specific effects while simultaneously standardizing the effects to the reference year 2017 in
which the tax reform in the Sections 8c / 8d KStG took place.

5.4.5.2 Comparison to the Synthetic Control Group

Comparing the effects only within Germany would limit the explanatory power and external
validity of this study. Thus, we additionally compare the development of startup investments in
Germany to the development of investments in a synthetic control group made up of a weighted
group of comparable European countries. This synthetic Germany matches the development of
startup investments in real Germany as close as possible before the intervention event and thus
simulates the development of startup investments in Germany after the reform if the tax reform
would not have occurred. In turn, we can lead back any difference in startup investments between
real and synthetic Germany after the tax reform to the tax reform itself.

The synthetic control method enables us to deal with the empirical challenge of not having
a control group of German startups which has not been affected by the changes in the German
tax law.71 We hypothesize that the tax reform in the Sections 8c / 8d KStG in 2017 leads to a
higher increase in the absolute investment amount in German startups compared to its synthetic
control group (Hypothesis 2).

For this study, the creation of a synthetic control group appears the most suitable empirical
research method due to the analysis on macroeconomic level and the low number of observations.
We admit that the synthetic control method might be seen as a “second best option” in empirical
research after, e.g., a difference-in-difference research design. In order to evaluate the significance
of observed differences, subsequently, we follow the literature (e.g., Abadie and Gardeazabal
2003; Abadie et al. 2015) and conduct placebo studies. Thereby, we aim to foster the credibility
of the results investigating investors’ response to the intervention event, i.e., the tax reform in
the Sections 8c / 8d KStG.

5.4.5.3 Further Analyses in Germany

After investigating if the tax reform in the Sections 8c / 8d KStG fosters startup investments
in general, we aim to further study the effects on different investor groups in Germany. We
expect that investors’ risk appetite increases after the tax reform in the Sections 8c / 8d KStG
in 2017 (Hypothesis 3). We suppose that early-stage startup investments imply higher risk than
later-stage investments. We specify first round investments as being of higher risk compared to
investments within later investment rounds. Thus, we test the hypothesis of a higher risk appetite

71 Partnerships (“Personengesellschaften”) are not appropriate due to large differences in their legal treatment, e.g., with regard to
owners’ liability, the non-availability of public data, and the situation that venture capitalists mostly focus on corporations.
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of investors in a very early stage by splitting the sample to provide evidence on the causes of the
observed overall effects.

5.5 Empirical Results

5.5.1 Effects of the Tax Reform

First, we look at the correlation between startups’ loss carry forward disclosed and the investment
amount received throughout the years. Hypothesis 1 suggests that startups’ loss carry forward
disclosed positively correlates with the investment amount received after the tax reform in the
Sections 8c / 8d KStG in 2017. The number of investment rounds in German startups included
in this part of the analysis consists of 439 investment rounds. We openly acknowledge that the
limited size of this sample might reduce the external validity of the results. Nonetheless, the
following analyses give valuable insights into the German startup market and related investments.
In turn, our results are of main interest not only for researchers in entrepreneurship but also public
policy makers to develop tax laws and regulations in the future that show the desired effect.

Figure 5.4: Correlation between Startups’ Loss Carry Forwards and Startup Investments
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Figure 5.4 displays the development of startups’ loss carry forward disclosed and the investment
amount received from 2010 to 2019 with point estimates and 90% confidence intervals. We define
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2017, the year of the announcement of the tax reform, as the reference year for the interaction
between startups’ loss carry forward disclosed and the respective year. The correlation appears
negative before the reform and positive thereafter.

Table 5.6 confirms the negative correlation in the years before the reform. In the most extreme
case, in 2014, a 1% increase in startups’ loss carry forward disclosed correlates with a 0.12%
decrease in the investment amount compared to the reference year 2017. This effect is significant
at the 10% level. It might be explained by the idea that startups’ loss carry forwards do not
generally represent a positive signal to investors. Loss carry forwards describe losses in former
years which might decrease investors’ willingness to financially support the respective startups.
On the contrary, in 2019, a 1% increase in startups’ loss carry forward correlates with a 0.25%
increase in the investment amount in startups compared to the reference year 2017. This effect
is statistically significant at the 5% level and relatively large in its absolute size compared to the
negative correlation in pre-intervention years.

These findings indicate a relation between startups’ loss carry forward disclosed and investors’
financial support before and after the tax reform in the Sections 8c / 8d KStG. A possible expla-
nation might be investors’ positive anticipations on their earnings with the new tax legislation in
the Sections 8c / 8d KStG. Before 2017, investors “paid” for loss carry forwards reported in the
balance sheets as former losses were not deductible from profits in future years. Thus, investors
were not willing to invest and a loss carry forward reported in the balance sheet was rather a
burden for startups since neither startups nor investors could use these losses if more than certain
specified proportions of shares were sold. Since the tax reform in 2017, startups’ losses can still
be deducted from future earnings which decreases future tax payments. Therefore, investors
might now see loss carry forwards as intangible assets and are now more attracted to startup
investments. They seem more willing to accept losses from early-stage startups in return for
future tax savings. This enables startups to get access to additional external finances.
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Table 5.6: Link between Startups’ Loss Carry Forwards and Startup Investments

Dependent Variable: (1)
ln(InvestmentAmount)

ln(LossCarryForward) 0.0652***
(0.0015)

2006 × ln(LossCarryForward) -0.0869*
(0.0695)

2007 × ln(LossCarryForward) -0.1210*
(0.0758)

2008 × ln(LossCarryForward) -0.1040*
(0.0685)

2009 × ln(LossCarryForward) 0.0127
(0.8170)

2010 × ln(LossCarryForward) -0.0173
(0.8010)

2011 × ln(LossCarryForward) -0.0815
(0.1640)

2012 × ln(LossCarryForward) -0.0526
(0.1460)

2013 × ln(LossCarryForward) -0.0747*
(0.0544)

2014 × ln(LossCarryForward) -0.121*
(0.0899)

2015 × ln(LossCarryForward) -0.0504
(0.2120)

2016 × ln(LossCarryForward) -0.00678
(0.9370)

2018 × ln(LossCarryForward) 0.1180
(0.1620)

2019 × ln(LossCarryForward) 0.2540**
(0.0121)

ln(AgeAtFinancing) 0.0426
(0.7290)

ln(EquityCapital) 0.0212***
(0.0082)

InvestmentRoundNumber 0.0572
(0.1870)

ln(TotalAssets) 0.2820***
(<0.0001)

Constant Yes
Industry FE Yes
Time FE Yes

Observations 439
R2 0.518

This table displays the results of an OLS regression including all startup investments in Germany. For the interaction, 2017 serves as the
reference year. P-values are displayed in parentheses. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively.
Time fixed effects are included on year level. Table A.5.8 of the Appendix displays the definitions of all variables.
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5.5.2 Comparison to the Synthetic Control Group

We further investigate the effects of the tax reform in the Sections 8c / 8d KStG in Germany in
2017 by implementing a proxy for the development of startup investments in German startups
without the tax reform through a synthetic control group. The control group is made up of startup
investments in several European countries so that it behaves the most similar to the development
of startup investments in real Germany before the tax reform in 2017. We then compare the
development between real and synthetic Germany. With the tax reform, the German government
enforced a measure to decrease the unequal treatment of losses in firms with and without a
change in the shareholder structure, especially targeting small firms. Thereby, they strived to
remove implicit fiscal barriers for startup investments (Deutscher Bundestag 2016). Hypothesis 2
suggests that the tax reform in the Sections 8c / 8d KStG in 2017 leads to a higher increase in
the absolute investment amount in German startups compared to its synthetic control group.

Figure 5.5: Development of Startup Investments in Germany and in the Synthetic Control Group
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Figure 5.5 displays the results of the synthetic control method. The mean squared prediction
error amounts to 0.0376. Between 2017 and 2019, we find an increase in the investment amount
of 1.97% in Germany compared to 2.01% in the synthetic control group (measured in the natural
logarithm). In contrast to our hypothesis, we do not find a strongly different increase in the
total investment amount in German startups compared to the investment amount in startups in
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synthetic Germany. After the tax reform in 2017, we find startup investments in real Germany to
be even slightly lower than investments in synthetic Germany. Summing up, we cannot confirm
the positive effect of the tax reform on startup investments which we expected in Hypothesis 2.
All values are reported in Table A.5.3 of the Appendix.72

A possible explanation for this finding might be the legal uncertainty for investors regarding the
applicability of Section 8d KStG. If Section 8c KStG did not allow startups to disclose a loss carry
forward, Section 8d KStG gave them the chance to do so since its implementation in December
2016. However, the “qualitative criteria” (Section 8d(2) KStG) were nowhere explicitly listed.
Due to the anticipation of the publication of an explanatory letter by the German government
(which is usually published between one or two years after a tax law change), investors might have
refrained from changing their investment behavior immediately after the introduction. The same
argumentation applies to Section 8c KStG. After the German Federal Constitutional Court’s
decision to adapt this section in March 2017, investors might have waited for the tax reform
itself to exploit the new legislation instead of investing immediately. This idea is suggested by
higher investments in 2019. It is in line with the predictions of tax consultants regarding this
specific fundamental tax reform (e.g., Engelen and Heider 2020). The literature also confirms the
idea of uncertainty increasing the option value of waiting (e.g., Bernanke 1983). Furthermore,
Bloom et al. (2007) show that tax legislation fails to have the desired effects if lawmakers do
not introduce tax laws with precise wording and practical application examples to ensure legal
certainty.

5.5.3 Effects on Investors’ Risk Appetite

When searching for investment alternatives, investors unquestionably include the investment risk
into consideration (e.g., Fried and Hisrich 1994; Virlics 2013). First round investments represent
investment alternatives with higher risk compared to later-stage investments. As the tax reform
in the Sections 8c / 8d KStG enables startups to deduct losses in future periods, we suppose that
investors might be more willing to invest in early-stage startups as this decreases startups’ risk
of failure. Therefore, Hypothesis 3 suggests that investors’ risk appetite increases after the tax
reform in the Sections 8c / 8d KStG in 2017.

The composition of countries within the synthetic control group changes compared to former
analyses in order to match the development of the investment amount in first investment rounds
in real Germany before the tax reform the most closely. A mathematical explanation on the
derivation of the country weights is provided in Section 5.4.2 of this paper and Derivation A.5.1
of the Appendix. Table 5.7 displays the weights of the synthetic control group for observations
from startups’ first investment rounds.

72 Due to changes in the variables available within the Thomson Reuters EIKON database and potentially different dynamics during
the COVID-19 pandemic, we restrict our analyses in this study to the years 2010 to 2019. For the sake of completeness, Table A.5.4 of
the Appendix still displays the development of startup investments in real and synthetic Germany in 2020 and 2021.
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Table 5.7: Composition of the Synthetic Control Group for First Investment Rounds

%

Finland 0.0
France 0.0
Ireland 9.6
Italy 20.6
Netherlands 7.1
Sweden 2.0
Switzerland 0.0
United Kingdom 60.7

This table displays the share of each country within the synthetic control group. Countries are sorted alphabetically. Derivation A.5.1
of the Appendix describes the detailed mathematical approach for creating the synthetic control group.

Figure 5.6 displays the development of first round startup investments throughout our observation
period. The restricted sample consists of 4,034 investment rounds, the mean squared prediction
error in this specification amounts to 0.0225. With a decrease of 2.46% in the natural logarithm
of the investment amount, findings suggest that early-stage startup investments in real Germany
strongly decrease after the tax reform in 2017 before increasing in 2019 (by 6.20%).

Figure 5.6: Startup Investments in the First Investment Rounds

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

18.5

19

19.5

20

20.5

Year

ln
(I

nv
es

tm
en

tA
m

ou
nt

)

Germany Synthetic Control Group

In contrast, we find a yearly increase for the synthetic control group of 1.27% and 0.20%,
respectively, between 2017 and 2019. We again relate this difference between real and synthetic
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Germany to investors’ anticipations and the legal uncertainty between the German Federal
Constitutional Court’s decision in March 2017 and the final introduction of the tax reform
in Section 8c KStG by the German government in January 2019. In 2019, after the final
implementation of the new Section 8c KStG, the results suppose that investors engage more
often in risky early-stage startups compared to later-stage startups. This supports the idea of
their higher risk appetite after the implementation of the tax reform, however, not immediately
after the announcement in 2017. Summing up, these findings partially back Hypothesis 3. All
values are reported in Table A.5.3 of the Appendix.

5.6 Robustness Tests

To test the robustness of our findings, we first investigate if results are driven by a different
investment behavior of foreign and domestic investors. Cumming and Dai (2010) show that
VCs are strongly biased towards geographically proximate investments, since distance increases
information asymmetry and the costs of monitoring. Schertler and Tykvová (2012) suggest that
a country with an insufficient tax and legal environment for venture capital intermediation will
have a lower gross inflow of venture capital than a country with a better environment for venture
capital intermediation. Investigating the effects of cross border taxation on the extent of home
bias for international equity flow, Mishra and Ratti (2013, p. 168) show that a “relatively high
foreign tax rate that cannot be offset by tax credits is found to significantly increase home bias”.
For this study, these findings translate to domestic investors being better informed about the
current tax policy and law changes than foreign investors. To rule out that our findings are driven
by a different reaction of domestic and foreign investors, we first look at the shares of these
investors regarding the total investment amount in Germany over time.

Figure 5.7 displays the proportion of foreign investors in Germany and in the synthetic control
group imitating Germany over time. The composition of synthetic Germany corresponds to the
weights determined for the full sample (see Section 5.4.2). We measure the proportion of
foreign investors as the number of foreign investors divided by all investors. We refrain from
approximating the individual investment amount via the absolute investment amount divided by
the number of investors for this in-depth analysis as the calculation would rest upon the strong
underlying assumption that every investor invests the same absolute amount of equity capital in
a startup. We find that after the tax reform in 2017, the share of foreign investors (and vice versa
of domestic investors) does not substantially differ between the real development in Germany
and the synthetic control group. One could suppose an informational disadvantage of foreign
investors with regard to the tax reform, however, we find increasing shares of foreign investors.
This result suggests the on-going internationalization of investments. It also underscores that our
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findings regarding the investment behavior are not driven by information asymmetries stemming
from differing investors’ origins. All values are reported in Table A.5.3 of the Appendix.

Figure 5.7: Share of Foreign Investors
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In a second robustness test, we look at different types of investor groups. Independent Venture
Capitalists (IVCs) professionally manage funds and therefore place substantial importance on
the economic potential of a startup. They are mainly interested in financial gains (Block et al.
2019). In contrast to that, corporate venture capitalists (CVCs) usually fund startups on behalf
of a corporate parent, aiming at realizing synergies with their main business (Hellmann and
Puri 2002). Governmental venture capitalists (GVCs) mainly support the growth of the local
VC market. They are “funds that are managed by a company that is entirely possessed by
governmental bodies” (Grilli and Murtinu 2014, p. 1524).

As the tax reform of the Sections 8c / 8d KStG led to higher expected gains for investors
through lower future tax obligations for startups, we strive to rule out that the results are biased
due to different reactions to the tax reform by IVCs versus other investors. We measure the share
of IVC investors as the number of IVC investors divided by the number of all investors. Figure 5.8
displays the proportion of IVC investors in startups in real versus synthetic Germany throughout
our observation period.73 We find a quite volatile share of IVC investors which suggests some
caution in the interpretation of the results.

73 Unreported evidence shows that IVCs make up for the largest share of investors which is in line with the Report on Global Corporate
Venture Research Data (Eckblad et al. 2019).
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Figure 5.8: Share of IVC Investors
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Figure 5.8 shows that the proportion of IVC investors increases from 42.86% in 2010 to 50.52%
in 2019 in our sample in real Germany. After the tax reform, we see a different development when
comparing the share of IVC investors in real versus synthetic Germany. The synthetic control
group shows a quite constant trend over time. In contrast, we find an increase of 20.77% from
2017 to 2018 and a decrease of 7.92% from 2018 to 2019 in the proportion of IVC investments
in real Germany. The development in real and synthetic Germany resemble one another in the
years 2018/2019 which shows that the short-term positive reaction of IVC investors between
2017 and 2018 diminishes again quickly. Due to the high volatility, however, these results should
be replicated in future studies to get reliable results and interpretations. All values are reported
in Table A.5.3 of the Appendix.

To detect hidden biases in our results, we additionally conduct a placebo study. The idea
of a placebo test is to apply the synthetic control method to each country within the control
group (e.g., Abadie et al. 2010). Thereby, one assumes that the simulated country experiences
a comparable tax reform as Germany at the time of the chosen intervention event (2017) even
though in reality it does not. In turn, one can conclude whether the effects observed in Germany
are significantly different compared to the respective control country. If the differences in the
variable of interest, i.e., the investment amount, between the real and the synthetically created
countries from the control group are similar to the difference found in the foregoing analyses
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for Germany, one cannot lead back the changes in investors’ behavior in German startups to the
intervention event, i.e., the tax reform in the Sections 8c / 8d KStG in this study.

Figure 5.9: Placebo Study for All Investment Rounds
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Figure 5.9 displays the results. The bold black line displays the difference in the natural logarithms
of the investment amount for real Germany and its synthetic control group throughout our
observation period. The thinner grey lines show these differences for each country of the donor
pool. We find that the difference in Germany develops quite constantly around zero (= results
depicted in Figure 5.5) and, similarly, the differences do for the control countries.74 In turn, our
main findings of this paper seem to be robust as there is no country within the synthetic control
group which shows a significant deviation after the intervention event in 2017.

Figure 5.10 shows the results of a placebo study including only the first investment rounds
within our sample. In this specification, we find the difference in the investment amount between
real and synthetic Germany to be stable around zero before the tax reform in 2017 but quite
strongly deviating from zero thereafter (= results depicted in Figure 5.6). In contrast to that, the
differences seem to stay positive or negative at any time, or just randomly jumping from positive
to negative or vice versa in other countries throughout the observation period. This finding
suggests that first round investments of our sample startups in Germany develop significantly

74 The grey line with the largest deviation displays the development of investments in real versus synthetic Italy. As there are only few
observations with investments in Italian startups within our sample, the synthetic control method does not allow a precise replication
of investments there, and thus the placebo graph for Italy shows some volatility.
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different due to the tax reform compared to a situation without the reform. It confirms the results
of Section 5.5.3. All values are reported in Table A.5.5 of the Appendix.

Figure 5.10: Placebo Study for First Investment Rounds
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5.7 Possible Limitations and Implications for Future Research

This study describes the effects of a tax reform on startup investments which is of main interest for
researchers and public policy makers. It tries to fill the gap in the literature on entrepreneurship
and taxes, but we acknowledge that it shows some limitations which call for future research.
Some challenges remain related to the dataset as well as the empirical setting.

First, there might be issues regarding the data contained in EIKON. Due to the young nature
of startups, it is very likely that our sample is not all-embracing, i.e., that not all investments in
all countries within our analyses are comprised within the database. There might, e.g., be deals
which have been arranged privately and, thus, are not included in the database. To overcome this
concern, we split the sample by several factors, run different robustness tests, and investigate the
descriptive statistics in detail. In this process, we do not detect any systematic bias which might
distort our results.
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We can also not control for the situation when critical thresholds in the shareholder structure
with regard to the tax reform are exceeded. Exemplarily, this might be the sale of shares of more
than 50% within five years, which changes the treatment of startups’ losses (see Section 5.2.1
of this paper or Section 8c(1) KStG). The limitation is based on data availability, i.e., that we
do not know how many shares an investor can purchase from a startup with a certain amount
of money. It is unlikely that investors can acquire the same equity share with the same amount
of money from each startup in our analyses as share prices from different firms usually differ
depending on, e.g., supply and demand. In turn, we cannot draw conclusions on the exact equity
proportion sold, and if, thereby, a certain threshold addressed in the Sections 8c / 8d KStG is
exceeded. However, investigating the effects on the overall investment amount per country per
year allows us to evaluate the development of startup investments in German startups before and
after the tax reform in the Sections 8c / 8d KStG.

Additionally, first-hand information by EIKON employees confirms that the dataset combines
data from different sources. This includes, e.g., government filings, public news releases, and
surveys of private equity firms. As there is manual work involved, the information in EIKON
might be incomplete or containing mistakes, which one has to keep in mind when interpreting the
results. Still, we choose EIKON as it incorporates data from the former venture-capital-specific
database “Venture Xpert” which was recognized as one of the main databases in entrepreneurial
research. Thus, EIKON is nowadays one of the largest databases containing information on
startup investments and widely used in empirical studies. In the regression analysis, missing data
on German startups’ balance sheets limits the number of investment events included. However,
combining data from EIKON and the Bundesanzeiger allows us to analyze effects which have
remained under-investigated due to limited data access. We believe that a smaller sample, in this
case, is not a major issue for the purpose of this study as EIKON and the Bundesanzeiger contain
the most important venture capital deals and related startup information, respectively. Thus,
our results display the main effects of the tax reform of the Sections 8c / 8d KStG on startup
investments. Furthermore, comparing investments in real versus synthetic Germany allows us
to meet this criticism as the bias is equaled out throughout all countries.

Another concern might be that the tax reform is not the only factor driving the investment
amount in startups within our sample period. Potential endogeneity must be taken into consid-
eration. External circumstances, e.g., labor frictions, might also affect the amount of venture
capital provided by investors (e.g., Bosworth and Burtless 1992; Gompers and Lerner 1999). For
the U.S. market, Kopp et al. (2019) confirm that only some part of the increase in investments
can be led back to tax reliefs in the Tax Cuts and Jobs Act of 2017. We alleviate this concern
by using the synthetic control method, i.e., comparing the development of startup investments
between real and synthetic Germany.

Another disadvantage of the dataset relates to the fact that we do not have panel data on
startup level. Thus, we cannot investigate the effects of the tax reform splitting the sample, e.g.,
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by startup age. We address this concern by analyzing the effects on startups’ first investment
rounds. In our case, this method seems to be even more appropriate than splitting by age as
one cannot assume that all startups enter their first (and any subsequent) investment rounds at
the same time after foundation. However, not having panel data leads to, e.g., the impossibility
of an analysis on micro level. Missing panel data, a missing control group within Germany,
and missing information on the exact proportion which an investor acquires results in the non-
usability of the empirical method of difference-in-difference or regression discontinuity design.
The synthetic control method mitigates these issues, similarly to the issues of not being able to
control for startups’ capital contribution at the time of foundation and the time span between
two investment rounds.

In future research, temporary timing effects of startups’ loss carry forward disclosed and the
investment amount received should be considered. On the one hand, capital gains through the
deduction of losses in future years, and thus lower tax obligations are realized at a later point
in time. Until then, tax rates might have changed. Additionally, Burman and Randolph (1994)
show that the immediate reaction to temporary tax changes is higher compared to reactions due
to permanent tax reforms. Therefore, future research should concentrate on analyzing the effects
of a tax relief which is introduced only for a limited period of time compared to a long-term one.

Furthermore, one could argue to include the development of startup investments in 2020
to 2021 into the analysis to have additional post-intervention periods in order to evaluate the
effects of the tax reform in the Sections 8c / 8d KStG. We refrain from using data from these
years due to the specificity of the COVID-19 pandemic. Investors might have restrained their
investment activities, especially in startups, during these economically unstable times. In turn,
the investment sum after the reform might be biased.75 However, in future studies, it might be of
interest to disentangle the effects of the tax reform, the COVID-19 pandemic, and other factors,
e.g., on macroeconomic level, on startup investments within these years.

Summing up, these points of criticism call for future research and replications to validate
the findings of the analysis above. Specifically, other researchers could conduct similar analyses
using data from other databases or other countries. Nonetheless, this study provides first insights
on the relationship between tax policy and startup investments in Germany. It complements
existing studies and serves as a solid base for future research.

5.8 Discussion and Conclusion

In this study, we investigate whether the corporate tax reform in the Sections 8c / 8d KStG
relates to higher investments in German startups. Specifically, we examine the effect of investor
anticipations and their investment behavior when the treatment of corporate losses becomes

75 For the sake of completeness, Table A.5.4 of the Appendix still displays the development in 2020 and 2021.
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more generous from a tax perspective. The literature shows that startups heavily rely on external
capital (e.g., Levine 2005; Beck et al. 2006). Tax obligations are a major restriction for startup
investments by venture capitalists and startup growth (e.g., Carroll et al. 2000; Da Rin et al.
2006). Our study contributes to the literature by combining data from the Thomson Reuters
EIKON database with startups’ balance sheet data from the Bundesanzeiger. Using data on
5,200 startups and 8,251 investment rounds, we complement existing studies which mainly
focus on IPOs or larger public firms.

First, we take a closer look at the relation of startups’ loss carry forward disclosed and the
investment amount in Germany. We find that before the tax reform in the Sections 8c / 8d KStG
in 2017, loss carry forwards show a negative correlation with the investment amount in startups
which reverses to positive thereafter. In 2019, this effect is statistically significant at the 5%
level and also relatively large in its absolute size in comparison to the pre-intervention periods.
One possible reason for this change could be that after the tax reform, investors perceive losses
as an intangible financial asset which can be offset against profits in future years. In contrast,
losses were not deductible before 2017 if a substantial amount of shares was sold which made
losses financially worthless in terms of taxation. As startups rely on external financial sources,
the strict limitation of the usage of losses constituted a financial investment barrier into startups.
This study reveals if the tax reform showed the desired effect.

Second, we analyze whether the absolute investment amount in German startups increased
after the tax reform. We use the synthetic control method to compare the development in
the investment amount in Germany to a synthetic control group which consists of comparable
European countries. In contrast to our expectations, we do not find a significantly higher increase
in the investment amount in German startups after the tax reform. A possible explanation for
this result might be investors’ insecurity on the concrete applicability of Section 8d KStG.
Additionally, investors have anticipated and awaited the final implementation of Section 8c
KStG in 2019 by the German government before undertaking their investments. Existing studies
show that investors adjust their activities based on their beliefs in order to take advantage of a
possible but uncertain future tax benefit.

When restricting the sample to first round investments, we see an increase in the investment
amount in Germany in comparison to the synthetic control group after the implementation
of the new Section 8c KStG. The prompt increase in the investment amount after the final
implementation of the tax reform in 2019 shows investors’ higher risk appetite. Since the
reform, they value early-stage startup investments more than before despite the higher risk of
losses compared to later-stage investments. It underlines the idea that the restrictive treatment of
losses before the tax reform had been a major obstacle for early-stage startups to obtain external
financing even though especially those firms usually face high losses and rely on external
financial support. In turn, the change in tax policy within Section 8c KStG seems especially
beneficial for startups which have not yet taken part in several investment rounds.
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The findings of this study underscore the economic importance of creating an adequate public
policy environment regarding startups’ loss treatment to foster startup performance. We show
that tax policy has a significant influence on investor anticipations and decisions, and influences
startups’ access to external financial resources. Our analyses reveal that not every tax reform
shows the expected effect if law makers do not carefully consider the wording of the tax law and
its applicability in practice. Legal uncertainty despite court decisions might make investors act
more cautiously than expected by public policy makers. By developing technological business
models and shaping the economic future, startups can significantly contribute to a renewal of
the innovative capability of a country and foster countries’ future growth and prosperity. For
this reason, further research should investigate which tools in tax policy-making are suitable to
create legal frameworks promoting startup investments.
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A Appendices

Figures

Figure A.5.1: Example 1 on the Effects of the Tax Reform in the Sections 8c / 8d KStG
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Figure A.5.2: Example 2 on the Effects of the Tax Reform in the Sections 8c / 8d KStG
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The threshold of 50% is evaluated within a time period of five years and accumulative for all investment rounds within this period
(Section 8c(1) KStG). This example holds if Section 8d KStG applies. If Section 8d KStG does not apply at time of the issuance of
shares or does not apply at any time within the three years thereafter (Section 8d(1) KStG), the loss carry forward of EUR 100,000 is
completely non-deductible.
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Tables

Table A.5.1: Detailed Descriptive Statistics

N Mean StdDev Min p25 p50 p75 Max

ln(InvestmentAmount) 8,251 14.90 1.51 7.58 13.92 14.91 15.89 20.87
ln(AgeAtFinancing) 439 3.72 0.62 0.00 3.40 3.85 4.16 4.95
ln(EquityCapital) 439 8.90 6.82 0.00 0.00 12.66 14.42 19.74
InvestmentRoundNumber 439 2.75 1.84 1.00 1.00 2.00 3.00 12.00
ln(LossCarryForward) 439 12.71 4.00 0.00 11.81 13.82 15.01 18.71
ln(TotalAssets) 439 14.37 2.13 0.00 13.51 14.44 15.60 20.05

Variables Included in the Analyses but without the Natural Logarithm
InvestmentAmount 8,251 9,490,317 31,700,000 1967.80 1,112,590 2,999,961 8,000,000 1,150,000,000
AgeAtFinancing 439 47.77 22.55 1.00 30.00 47.00 64.00 141.00
EquityCapital 439 5,197,913 28,300,000 1.00 1.00 314,977 1,823,507 37,400,000
LossCarryForward 439 4,433,636 12,800,000 1.00 134,709 1,008,212 3,301,349 134,000,000
TotalAssets 439 10,200,000 39,700,000 1.00 734,135 1,871,784 5,950,685 509,000,000
GDPPerCapita 63 50,442 13,734 30,230 42,038 47,726 52,830 88,416

This table displays detailed descriptive statistics including all variables of the empirical analysis. N describes the number of observations
(for sample selection criteria, see Section 5.4.1). Table A.5.8 of the Appendix displays the definitions of all variables.
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Table A.5.2: Detailed Descriptive Statistics of Macroeconomic Variables

N Mean StdDev Min p25 p50 p75 Max

All Countries
(a1) General Macroeconomic Situation
DomesticCreditToThe
PrivateSector

63 112.60 31.18 48.13 90.84 104.26 130.84 185.36

EconomicFreedom 63 72.32 6.16 58.80 71.10 73.50 75.80 81.90
EffectiveAverageTaxRate 63 0.21 0.05 0.10 0.18 0.21 0.25 0.30
ln(GDPPerCapita) 63 10.80 0.25 10.32 10.65 10.77 10.87 11.39
Inflation 63 1.06 1.14 -1.14 0.18 0.98 2.01 3.86

(a2) Startup Environment
PerceivedCapacity
ForInnovation

63 5.21 0.60 3.74 4.88 5.38 5.66 6.12

PerceivedOpportunities 61 40.65 13.88 17.34 31.30 37.59 47.40 78.50
PerceivedFearOfFailure 61 37.06 6.35 23.76 33.22 36.53 40.43 57.68
PerceivedVCAvailability 63 3.39 0.71 1.84 3.02 3.49 3.92 4.63

Germany
(b1) General Macroeconomic Situation
DomesticCreditToThe
PrivateSector

7 82.01 4.03 77.47 78.02 82.10 84.90 88.49

EconomicFreedom 7 72.61 1.34 71 71.10 72.80 73.80 74.40
EffectiveAverageTaxRate 7 0.26 0.00 0.26 0.26 0.26 0.26 0.26
ln(GDPPerCapita) 7 10.69 0.06 10.62 10.63 10.69 10.75 10.78
Inflation 7 1.23 0.65 0.49 0.51 1.10 2.01 2.10

(b2) Startup Environment
PerceivedCapacity
ForInnovation

7 5.69 0.10 5.60 5.62 5.66 5.74 5.88

PerceivedOpportunities 7 34.94 3.69 28.48 31.30 36.16 37.59 38.27
PerceivedFearOfFailure 7 39.92 3.05 33.69 38.58 41.04 41.99 42.29
PerceivedVCAvailability 7 3.27 0.33 2.78 3.02 3.23 3.52 3.78

Synthetic Germany (Netherlands & United Kingdom)
(c1) General Macroeconomic Situation
DomesticCreditToThe
PrivateSector

14 133.32 24.23 111.60 114.50 123.89 149.49 185.36

EconomicFreedom 14 74.71 0.98 73.30 74.10 74.65 75.00 76.50
EffectiveAverageTaxRate 14 0.22 0.02 0.19 0.22 0.22 0.22 0.26
ln(GDPPerCapita) 14 10.74 0.10 10.58 10.66 10.73 10.83 10.90
Inflation 14 1.75 1.04 0.32 0.98 1.87 2.49 3.86

(c2) Startup Environment
PerceivedCapacity
ForInnovation

14 5.11 0.25 4.65 4.96 5.13 5.27 5.44

PerceivedOpportunities 14 40.25 7.40 29.24 33.30 41.27 45.55 54.25
PerceivedFearOfFailure 14 34.13 3.73 23.76 33.17 35.16 36.40 37.93
PerceivedVCAvailability 14 3.64 0.28 3.02 3.49 3.63 3.78 4.18

This table displays detailed descriptive statistics on the macroeconomic variables employed for creating the synthetic control group. N
describes the number of observations. Table A.5.8 of the Appendix displays the definitions of all variables.
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Table A.5.3: Development in Germany and the Synthetic Control Group

(1) (2) (3) (4) (5) (6) (7) (8)

Germany
Synthetic

Germany
Synthetic

Germany
Synthetic

Germany
Synthetic

Control Group Control Group Control Group Control Group

2010 19.85 20.17 18.51 18.76 33.20 41.94 42.86 51.97
2011 19.97 20.00 19.07 18.91 27.24 41.73 39.43 54.96
2012 20.34 20.31 18.56 18.67 39.04 38.28 40.35 52.16
2013 20.06 20.07 18.52 18.49 35.19 35.54 45.92 53.00
2014 20.97 20.88 19.11 19.09 42.27 50.55 50.44 53.54
2015 21.45 21.07 19.32 19.10 48.64 55.64 39.25 53.59
2016 21.04 21.10 19.33 19.40 43.11 46.74 48.37 51.89
2017 21.27 21.43 19.50 19.72 46.01 52.11 45.45 51.47
2018 21.29 21.22 19.02 19.97 53.45 43.43 54.89 55.05
2019 21.69 21.86 20.20 20.01 57.55 55.64 50.52 51.67

This table displays in Columns (1) to (4) the values of the natural logarithm of the total absolute investment amount in German startups
and the synthetic control group. Years are sorted in ascending order. Columns (1) and (2) relate to all startup investments in Germany,
and correspond to Figure 5.5. Columns (3) and (4) relate to startup investments within the first investment rounds in Germany, and
correspond to Figure 5.6. Columns (5) and (6) display the share of foreign investors divided by all investors, and correspond to
Figure 5.7. Columns (7) and (8) display the share of IVC investors divided by all investors, and correspond to Figure 5.8.

Table A.5.4: Investment Amount in Germany and the Synthetic Control Group

(1) (2)
Germany Synthetic Control Group

2010 19.85 20.17
2011 19.97 20.00
2012 20.34 20.31
2013 20.06 20.07
2014 20.97 20.88
2015 21.45 21.07
2016 21.04 21.10
2017 21.27 21.43
2018 21.29 21.22
2019 21.69 21.86
2020 22.08 22.07
2021 22.86 22.93

This table displays the values of the natural logarithm of the total absolute investment amount in German startups and the synthetic
control group. Years are sorted in ascending order.
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Table A.5.5: Placebo Studies

Panel A: All Investments

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Finland France Germany Ireland Italy Netherlands Sweden Switzerland
United

Kingdom

2010 -0.42 0.29 -0.46 0.29 -2.72 -0.49 1.01 -0.27 0.83
2011 0.41 0.08 -0.14 -0.11 -1.28 -0.29 0.07 -0.21 0.75
2012 -0.03 -0.06 0.03 -0.44 -1.51 0.29 -0.19 -0.06 0.98
2013 0.83 0.25 -0.10 0.02 -3.16 -0.21 -0.43 0.34 0.72
2014 -0.76 -0.37 0.28 0.02 -2.66 0.44 0.23 -0.03 1.22
2015 0.21 -0.01 0.37 0.14 -2.81 0.03 -0.34 0.06 0.99
2016 -0.53 -0.35 -0.10 -0.01 -0.21 -0.41 -0.35 0.16 0.98
2017 -0.16 -0.62 -0.03 -0.92 -0.81 -0.47 -0.63 1.14 1.23
2018 -0.18 -0.28 0.02 -0.44 -0.99 -0.97 0.15 0.70 0.97
2019 0.23 -0.27 -0.16 -1.23 -0.75 -0.54 -0.27 1.01 0.97

Panel B: First Investment Rounds

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Finland France Germany Ireland Italy Netherlands Sweden Switzerland
United

Kingdom

2010 0.80 0.36 0.18 0.38 1.34 -0.24 0.02 -0.38 0.50
2011 0.99 0.12 0.17 0.74 -0.74 -1.22 -0.16 0.13 0.51
2012 0.12 0.32 -0.11 -0.89 0.26 -0.25 -0.18 -0.24 0.75
2013 -0.26 -0.09 0.00 0.06 -1.40 0.02 0.06 0.22 0.81
2014 -0.70 -0.46 -0.17 -1.34 -1.00 0.20 0.62 0.37 1.31
2015 -0.01 -0.19 0.35 0.12 -1.13 0.26 -0.35 -0.24 1.14
2016 -0.29 0.44 -0.09 0.63 -1.42 0.19 -0.41 0.23 0.19
2017 -0.76 0.41 -0.73 -2.21 1.37 -0.01 -1.03 1.67 0.19
2018 -0.07 -0.16 -0.96 -0.54 0.48 -0.45 -0.40 0.14 0.87
2019 0.76 -0.39 -0.01 0.27 0.04 -1.92 -0.78 1.34 1.01

This table displays the differences between the development of the natural logarithm of the investment amount in the respective country
and its synthetic control group. Thus, it shows for each country the results of the following spread: 𝑙𝑛(𝐼 𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝐴𝑚𝑜𝑢𝑛𝑡)𝑟𝑒𝑎𝑙 −
𝑙𝑛(𝐼 𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝐴𝑚𝑜𝑢𝑛𝑡)𝑠𝑦𝑛𝑡ℎ𝑒𝑡𝑖𝑐 . Panel A corresponds to Figure 5.9 and Panel B corresponds to Figure 5.10. Countries are sorted
alphabetically, years are sorted in ascending order.
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Table A.5.6: Tax Law Changes in the Countries of the Synthetic Control Group

Country Change in Tax Law Year Reference
Finland Reform of corporate tax system:

Increased taxation of dividends
2005 Kari, Seppo, Hanna Karikallio, and Jukka Pirtillä. 2008.

Anticipating Tax Changes: Evidence from the Finnish
Corporate Income Tax Reform of 2005. CESifo Working
Paper No. 2201.

France Reduction in corporate tax rate
(no change for small companies)

2019 Ebner Stolz. 2018. Frankreich: Senkung des
Körperschaftsteuersatzes.
https://www.ebnerstolz.de/de/frankreich-senkt-koerpersch
aftsteuersatz-161400.html.
Accessed on March 25, 2021.

Simplified firm foundation starting 2021;
Reform of inheritance tax;
New regulations on the appointment of
auditors / (certified public) accountants

2019 Rejano, Laura, Christophe Kühl, and Laure-Amandine
Tresarrieu. 2019. Newsletter 3.19 Französisches
Wirtschaftsrecht: I. Gesellschaftsrecht.
https://www.qivive.com/sites/default/files/NL%2003.19%
20franzoesisches%20Wirtschaftsrecht.pdf.
Accessed on March 25, 2021.

Increase of the tax rate for high income
levels

2012 AFP, dpa Reuters. 2012. Frankreichs Sozialisten kassieren
bei Millionären.
https://www.zeit.de/politik/ausland/2012-07/frankreich-v
ermoegensteuer-mehrwertsteuer.
Accessed on March 25, 2021.

(Republic of)
Ireland

Fundamental reform of Irish corporate law 2015 Friedrich Graf von Westphalen & Partner mbB. 2015.
Neues Gesellschaftsrecht in Irland.
https://www.fgvw.de/neues/archiv-2015/neues-gesellscha
ftsrecht-in-irland#:~:text=Mit%20dem%20Inkrafttreten
%20des%20irischen,den%20irischen%20gesellschaftsre
chtlichen%20Rahmen%20bilden.
Accessed on March 25, 2021.

Italy Increase in tax deductions for startup
investments (based on the startup law of 2012)

2017 DIKE Schindhelm. 2017. Steuerliche Erleichterungen für
innovative Startup-Unternehmen.
https://it.schindhelm.com/news-jusful/news/steuerliche-erl
eichterungen-fuer-innovative-startup-unternehmen.
Accessed on March 25, 2021.

Elimination of the annual payment to the
Chamber of Commerce and other
administrative fees for startups

2014 EBAN. 2017. Compendium of Fiscal Incentives: Tax
Outlook in Europe 2017 - Business Angels Perspective.
https://www.eban.org/2017-eban-compendium-of-fiscal-
incentives/.
Accessed on March 25, 2021.

Fundamental reform of Italian
corporate law, in particular concerning
corporations (including substantial redesign
of the s.r.l., amendment of applicable
company agreements as well as effects under
commercial and accounting law)

2004 Buenger, Florian. 2004. Die Reform des italienischen
Gesellschaftsrechts. Recht der Internationalen Wirtschaft,
2004(4): 249-255.

Netherlands Amendment of the Dutch law on limited
liability companies (B.V.)

2012 Germany Trade & Invest. 2021. Gesellschaftsformen.
https://www.gtai.de/gtai-de/trade/recht/portal-21/niederla
nde/gesellschaftsformen-92494.
Accessed on March 25, 2021.

Sweden - - -

https://www.ebnerstolz.de/de/frankreich-senkt-koerperschaftsteuersatz-161400.html
https://www.ebnerstolz.de/de/frankreich-senkt-koerperschaftsteuersatz-161400.html
https://www.qivive.com/sites/default/files/NL%2003.19%20franzoesisches%20Wirtschaftsrecht.pdf
https://www.qivive.com/sites/default/files/NL%2003.19%20franzoesisches%20Wirtschaftsrecht.pdf
https://www.zeit.de/politik/ausland/2012-07/frankreich-vermoegensteuer-mehrwertsteuer
https://www.zeit.de/politik/ausland/2012-07/frankreich-vermoegensteuer-mehrwertsteuer
https://www.fgvw.de/neues/archiv-2015/neues-gesellschaftsrecht-in-irland#:~:text=Mit%20dem%20Inkrafttreten%20des%20irischen,den%20irischen%20 gesellschaftsrechtlichen%20Rahmen%20bilden
https://www.fgvw.de/neues/archiv-2015/neues-gesellschaftsrecht-in-irland#:~:text=Mit%20dem%20Inkrafttreten%20des%20irischen,den%20irischen%20 gesellschaftsrechtlichen%20Rahmen%20bilden
https://www.fgvw.de/neues/archiv-2015/neues-gesellschaftsrecht-in-irland#:~:text=Mit%20dem%20Inkrafttreten%20des%20irischen,den%20irischen%20 gesellschaftsrechtlichen%20Rahmen%20bilden
https://www.fgvw.de/neues/archiv-2015/neues-gesellschaftsrecht-in-irland#:~:text=Mit%20dem%20Inkrafttreten%20des%20irischen,den%20irischen%20 gesellschaftsrechtlichen%20Rahmen%20bilden
https://it.schindhelm.com/news-jusful/news/steuerliche-erleichterungen-fuer-innovative-startup-unternehmen
https://it.schindhelm.com/news-jusful/news/steuerliche-erleichterungen-fuer-innovative-startup-unternehmen
https://www.eban.org/2017-eban-compendium-of-fiscal-incentives/
https://www.eban.org/2017-eban-compendium-of-fiscal-incentives/
https://www.gtai.de/gtai-de/trade/recht/portal-21/niederlande/gesellschaftsformen-92494
https://www.gtai.de/gtai-de/trade/recht/portal-21/niederlande/gesellschaftsformen-92494
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Country Change in Tax Law Year Reference
Switzerland Reform of corporate tax law;

No preferential treatment for MNCs and
reduced tax rates starting 2020

2019 De Hoon, Iven. 2019. Switzerland will adopt new
corporate tax rules.
https://nomoretax.eu/switzerland-new-corporate-tax/.
Accessed on March 25, 2021.

Fundamental reform of Swiss corporate law 2008 Senn, Silvan, and Michael Betschart. 2008.
Schweizerisches Gesellschaftsrecht: Reform zum 1.1.08 in
Kraft getreten.
https://www.iww.de/pistb/archiv/schweiz-schweizerische
s-gesellschaftsrecht-reform-zum-1108-in-kraft-getreten-f
43492.
Accessed on March 25, 2021.

United Kingdom - - -

This table displays the tax law changes in the countries of the synthetic control group which might have affected startup investments
in these countries. It appears that all tax reforms are of minor importance, i.e., they do not bias our results. However, for the sake of
completeness, this table is attached to this study.

https://nomoretax.eu/switzerland-new-corporate-tax/
https://www.iww.de/pistb/archiv/schweiz-schweizerisches-gesellschaftsrecht-reform-zum-1108-in-kraft-getreten-f43492
https://www.iww.de/pistb/archiv/schweiz-schweizerisches-gesellschaftsrecht-reform-zum-1108-in-kraft-getreten-f43492
https://www.iww.de/pistb/archiv/schweiz-schweizerisches-gesellschaftsrecht-reform-zum-1108-in-kraft-getreten-f43492
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Table A.5.7: Corporate Legal Forms in the Countries of the Synthetic Control Group

Country Corporate Legal Form Most Similar to the Theoretical Applicability of the
German Legal Form Sections 1, 8c, 8d KStG

Finland Yksityinen Osakeyhtiö/Privat Aktiebolag (oy) AG / GmbH Yes
Julkinen Osakeyhtiö/Publikt Aktiebolag (oyj) AG Yes
Kommandittiyhiö KG No
Avoin Ightiö OHG No

France Société à responsabilité limitée (S.A.R.L.) GmbH Yes
Société anonyme (S.A.) AG Yes
Société par actions simplifiée (S.A.S.) AG Yes
Société en commandite simple (SCS) KG No
Société en commandite par actions (SCA) KGaA Yes
Société en nom collectif (SNC) OHG No
Société civile (SC) GbR No
Entreprise unipersonnelleà responsabilité
limitée (E.U.R.L.)

GmbH Yes

Entrepreneur individuel à responsabilité
limitée (E.I.R.L.)

e.K. (with limited liability) Yes

(Republic of)
Ireland

Private company limited by shares (LTD) /
Teoranta (TEO)

GmbH Yes

Company limited by guarantee (CLG) /
Cuideachta faoi theorainn ráthaíochta (CTR)

GmbH Yes

Designated activity company (DAC) /
Cuideachta ghníomhaíochta ainmnithe (CGA)

GmbH Yes

Public limited company (PLC) /
Cuideachta phoiblí theoranta (CPT)

AG Yes

Unlimited Company (UC) /
Cuideachta neamhtheoranta (CN)

GmbH
(with unlimited liability)

Yes

Italy Società semplice (S.s.) OHG / KG No
Società in nome collettivo (S.n.c.) OHG No
Società in accomandita semplice (S.a.s.) KG No
Società a responsabilità limitata (S.r.l.) GmbH Yes
Società per azioni (S.p.A.) AG Yes
Società a responsabilità limitata semplificata
(S.r.l.s.)

GmbH Yes

Società a responsabilità limitata a capitale
minimo o ridotto (S.r.l.c.r.)

GmbH Yes

Società in accomandita per azioni (S.a.p.A.) AG Yes
Netherlands Besloten vennootshap met beperkte

aansprakelijkheid (BV)
GmbH Yes

Naamloze vennootschap (NV) AG Yes
Commanditaire vennootschap op andelen
(CVoA)

KGaA Yes

Commanditaire vennootschap (CV) KG No
Vennotschap onder firma (VoF) OHG No
Maatschap GbR No

Sweden Publikt Aktiebolag (AB) AG Yes
Privat Aktiebolag (AB) GmbH Yes
Handelsbolag (HB) OHG No
Kommanditbolag (KB) KG No
Enkelt bolag GbR No
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Country Corporate Legal Form Most Similar to the Theoretical Applicability of the
German Legal Form Sections 1, 8c, 8d KStG

Switzerland Gesellschaft mit beschränkter Haftung
(GmbH)

GmbH Yes

Aktiengesellschaft (AG/SA) AG Yes
Kommanditaktiengesellschaft KGaA Yes
Kommanditgesellschaft (KG) KG No
Einfache Gesellschaft GbR No
Kollektivgesellschaft OHG No

United Kingdom Private company limited by shares (Ltd.) GmbH Yes
Public company limited by shares (p.l.c.) AG Yes
Limited partnership KG No
Partnership OHG No
(Privat) Unlimited company GbR No
Limited liability partnership (LLP) KG (without general partner) No

This table displays the list of legal forms which exist in the countries of the synthetic control group. In the last column, the table shows
if the respective legal form would fall under Section 1 KStG and, in turn, the Sections 8c / 8d KStG. This evaluation is made with regard
to the question if the legal form is (rather) equivalent to a German “Personengesellschaft” or “Kapitalgesellschaft” as the German
corporate tax law only applies to firms in the legal form of a “Kapitalgesellschaft” (Section 1 KStG).
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Derivations

Derivation A.5.1: Creation of the Synthetic Control Group

This part displays the mathematical approach for creating the synthetic control group. It is adapted from Abadie and Gardeazabal
(2003), Abadie et al. (2010) and Abadie (2021). For a definition of the variables, see Table A.5.8 of the Appendix.

A synthetic control group is defined as the weighted average of the units in the donor pool
which matches the development of the dependent variable the best before the intervention event.
Thereby, any difference thereafter can be led back to the intervention event itself. In this study,
the synthetic control group describes a weighted average of eight European countries which
matches the development of the investment amount in Germany before the tax reform in the
Sections 8c / 8d KStG the best. In turn, we can lead back the difference between the develop-
ment of the investment amount in real Germany (with the tax reform) versus synthetic Germany
(simulated Germany without the tax reform) after the intervention event to the tax reform.

In order to compare the development of the investment amount in German startups after the
reform, countries are matched to Germany based on certain control variables.

Let X1 be a (14 × 1) vector containing the values for Germany for each of the nine macroeco-
nomic variables (GDP per capita, inflation, the effective average tax rate, domestic credit to the
private sector, countries’ economic freedom, the perceived capacity for innovation, fear of failure,
opportunities, and venture capital availability). Each macroeconomic variable is averaged over
the entire pre-observation period (2010-2016) and thus included once within the vector X1. Ad-
ditionally, the vector X1 contains the values of the dependent variable 𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡)
for each of the years 2010, 2013, 2014, 2015, and 2016. Including former periods (of the inter-
vention event) of the dependent variable in the vector X1 controls for the fact that no structural
or country-level differences exist prior to the intervention event.

X0 describes a (14 × 8) matrix containing the values for the same variables as in X1 for the
eight control countries (Finland, France, Ireland, Italy, Netherlands, Sweden, Switzerland, and
the United Kingdom).

W describes a (8 × 1) vector of weights for the countries within the synthetic control group.
Then, (X1 −X0 ∗W) describes a vector containing the differences between Germany and its
synthetic counterpart for the given matching variables before the intervention event. This differ-
ence is aimed to be minimized with respect to the countries’ weights W. Thus, the optimization
problem to solve is

min
w

(X1 −X0 ∗W)′V (X1 −X0 ∗W)

subject to wj ≥ 0 and
∑8

j=1 wj = 1 to avoid extrapolation (with j being a running number for the
eight potential control countries).
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The optimal vector of weights W∗ depends on the matrix V. It gives higher weights to variables
with a larger predictive power for the dependent variable 𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡). V is a diag-
onal positive semidefinite matrix such that the mean squared prediction error of the dependent
variable 𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡) is minimized within the pre-treatment periods.

Let Z1 be a (7 × 1) vector containing the 𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡) for Germany during the
pre-intervention period 2010-2016. Let Z0 be a similar (7 × 8) matrix containing the values for
the same variable for the eight potential control countries before the intervention event. Thus,
the optimization problem to solve is

min
v

(Z1 −Z0 ∗W (V))′ (Z1 −Z0 ∗W (V))

subject to vi ≥ 0 and
∑14

i=1 vi = 1 (with 𝑖 being a running number for the macroeconomic and
other control variables). V ∈ v is a set of all non-negative diagonal (14 × 14) matrices containing
the weights on the diagonal which fulfill the minimization problem.

The weights for the countries in the synthetic control group for Germany (depending on V) are
then given by

W∗ (V) = argmin
w

(X1 −X0 ∗W)′V (X1 −X0 ∗W)

Restricting the synthetic control weights to being non-negative and summing up to one, gen-
erates synthetic controls that are weighted averages of the outcomes of units in the donor pool
with weights that are typically sparse. This implies that only a small number of units in the
donor pool contributes to the estimate of the counterfactual (in our case, synthetic Germany).
However, these estimates are particularly transparent. It is in line with the findings by Sharpe
(1999) on the optimal portfolio composition.

The weights for the macroeconomic variables and other control variables are given by

V∗ = argmin
v

(Z1 −Z0 ∗W∗ (V))′ (Z1 −Z0 ∗W∗ (V))

which describes the weights of (macroeconomic and other) variables in X0 and X1. The weights
for the countries are then given by W∗(V∗) and the difference between the real development
of the investment amount in Germany (with the tax reform) and the development in synthetic
Germany (without the tax reform) can be calculated by

𝜏t = Z1 −W∗Z0
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For this study, the matrices look as follows

𝑋0 =



𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐

𝐶𝑟𝑒𝑑𝑖𝑡𝐹𝐼 𝐶𝑟𝑒𝑑𝑖𝑡𝐹𝑅 𝐶𝑟𝑒𝑑𝑖𝑡𝐼𝐸 𝐶𝑟𝑒𝑑𝑖𝑡𝐼𝑇 𝐶𝑟𝑒𝑑𝑖𝑡𝑁𝐿 𝐶𝑟𝑒𝑑𝑖𝑡𝑆𝐸 𝐶𝑟𝑒𝑑𝑖𝑡𝐶𝐻 𝐶𝑟𝑒𝑑𝑖𝑡𝑈𝐾

𝐸𝐴𝑇𝑅𝐹𝐼 𝐸𝐴𝑇𝑅𝐹𝑅 𝐸𝐴𝑇𝑅𝐼𝐸 𝐸𝐴𝑇𝑅𝐼𝑇 𝐸𝐴𝑇𝑅𝑁𝐿 𝐸𝐴𝑇𝑅𝑆𝐸 𝐸𝐴𝑇𝑅𝐶𝐻 𝐸𝐴𝑇𝑅𝑈𝐾

𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐

𝐹𝑟𝑒𝑒𝑑𝑜𝑚𝐹𝐼 𝐹𝑟𝑒𝑒𝑑𝑜𝑚𝐹𝑅 𝐹𝑟𝑒𝑒𝑑𝑜𝑚𝐼𝐸 𝐹𝑟𝑒𝑒𝑑𝑜𝑚𝐼𝑇 𝐹𝑟𝑒𝑒𝑑𝑜𝑚𝑁𝐿 𝐹𝑟𝑒𝑒𝑑𝑜𝑚𝑆𝐸 𝐹𝑟𝑒𝑒𝑑𝑜𝑚𝐶𝐻 𝐹𝑟𝑒𝑒𝑑𝑜𝑚𝑈𝐾

𝐺𝐷𝑃𝐹𝐼 𝐺𝐷𝑃𝐹𝑅 𝐺𝐷𝑃𝐼𝐸 𝐺𝐷𝑃𝐼𝑇 𝐺𝐷𝑃𝑁𝐿 𝐺𝐷𝑃𝑆𝐸 𝐺𝐷𝑃𝐶𝐻 𝐺𝐷𝑃𝑈𝐾

𝐼𝑛 𝑓 𝑙𝑎𝑡𝑖𝑜𝑛𝐹𝐼 𝐼𝑛 𝑓 𝑙𝑎𝑡𝑖𝑜𝑛𝐹𝑅 𝐼𝑛 𝑓 𝑙𝑎𝑡𝑖𝑜𝑛𝐼𝐸 𝐼𝑛 𝑓 𝑙𝑎𝑡𝑖𝑜𝑛𝐼𝑇 𝐼𝑛 𝑓 𝑙𝑎𝑡𝑖𝑜𝑛𝑁𝐿 𝐼𝑛 𝑓 𝑙𝑎𝑡𝑖𝑜𝑛𝑆𝐸 𝐼𝑛 𝑓 𝑙𝑎𝑡𝑖𝑜𝑛𝐶𝐻 𝐼𝑛 𝑓 𝑙𝑎𝑡𝑖𝑜𝑛𝑈𝐾

𝑃𝑒𝑟𝑐.𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑃𝑒𝑟𝑐.𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑃𝑒𝑟𝑐.𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑃𝑒𝑟𝑐.𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑃𝑒𝑟𝑐.𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑃𝑒𝑟𝑐.𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑃𝑒𝑟𝑐.𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑃𝑒𝑟𝑐.𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦

𝐹𝑜𝑟𝐼𝑛𝑛𝑜𝑣.𝐹𝐼 𝐹𝑜𝑟𝐼𝑛𝑛𝑜𝑣.𝐹𝑅 𝐹𝑜𝑟𝐼𝑛𝑛𝑜𝑣.𝐼𝐸 𝐹𝑜𝑟𝐼𝑛𝑛𝑜𝑣.𝐼𝑇 𝐹𝑜𝑟𝐼𝑛𝑛𝑜𝑣.𝑁𝐿 𝐹𝑜𝑟𝐼𝑛𝑛𝑜𝑣.𝑆𝐸 𝐹𝑜𝑟𝐼𝑛𝑛𝑜𝑣.𝐶𝐻 𝐹𝑜𝑟𝐼𝑛𝑛𝑜𝑣.𝑈𝐾

𝑃𝑒𝑟𝑐.𝐹𝑒𝑎𝑟𝑂 𝑓 𝑃𝑒𝑟𝑐.𝐹𝑒𝑎𝑟𝑂 𝑓 𝑃𝑒𝑟𝑐.𝐹𝑒𝑎𝑟𝑂 𝑓 𝑃𝑒𝑟𝑐.𝐹𝑒𝑎𝑟𝑂 𝑓 𝑃𝑒𝑟𝑐.𝐹𝑒𝑎𝑟𝑂 𝑓 𝑃𝑒𝑟𝑐.𝐹𝑒𝑎𝑟𝑂 𝑓 𝑃𝑒𝑟𝑐.𝐹𝑒𝑎𝑟𝑂 𝑓 𝑃𝑒𝑟𝑐.𝐹𝑒𝑎𝑟𝑂 𝑓

𝐹𝑎𝑖𝑙𝑢𝑟𝑒𝐹𝐼 𝐹𝑎𝑖𝑙𝑢𝑟𝑒𝐹𝑅 𝐹𝑎𝑖𝑙𝑢𝑟𝑒𝐼𝐸 𝐹𝑎𝑖𝑙𝑢𝑟𝑒𝐼𝑇 𝐹𝑎𝑖𝑙𝑢𝑟𝑒𝑁𝐿 𝐹𝑎𝑖𝑙𝑢𝑟𝑒𝑆𝐸 𝐹𝑎𝑖𝑙𝑢𝑟𝑒𝐶𝐻 𝐹𝑎𝑖𝑙𝑢𝑟𝑒𝑈𝐾

𝑃𝑒𝑟𝑐.𝑂𝑝𝑝𝑜𝑟𝑡.𝐹𝐼 𝑃𝑒𝑟𝑐.𝑂𝑝𝑝𝑜𝑟𝑡.𝐹𝑅 𝑃𝑒𝑟𝑐.𝑂𝑝𝑝𝑜𝑟𝑡.𝐼𝐸 𝑃𝑒𝑟𝑐.𝑂𝑝𝑝𝑜𝑟𝑡.𝐼𝑇 𝑃𝑒𝑟𝑐.𝑂𝑝𝑝𝑜𝑟𝑡.𝑁𝐿 𝑃𝑒𝑟𝑐.𝑂𝑝𝑝𝑜𝑟𝑡.𝑆𝐸 𝑃𝑒𝑟𝑐.𝑂𝑝𝑝𝑜𝑟𝑡.𝐶𝐻 𝑃𝑒𝑟𝑐.𝑂𝑝𝑝𝑜𝑟𝑡.𝑈𝐾

𝑃𝑒𝑟𝑐.𝑉𝐶 𝑃𝑒𝑟𝑐.𝑉𝐶 𝑃𝑒𝑟𝑐.𝑉𝐶 𝑃𝑒𝑟𝑐.𝑉𝐶 𝑃𝑒𝑟𝑐.𝑉𝐶 𝑃𝑒𝑟𝑐.𝑉𝐶 𝑃𝑒𝑟𝑐.𝑉𝐶 𝑃𝑒𝑟𝑐.𝑉𝐶

𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝐹𝐼 𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝐹𝑅 𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝐼𝐸 𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝐼𝑇 𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝑁𝐿 𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝑆𝐸 𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝐶𝐻 𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝑈𝐾

𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝐼,2010 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝑅,2010 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝐸,2010 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝑇,2010 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑁𝐿,2010 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑆𝐸,2010 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐶𝐻,2010 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑈𝐾,2010

𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝐼,2013 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝑅,2013 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝐸,2013 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝑇,2013 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑁𝐿,2013 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑆𝐸,2013 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐶𝐻,2013 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑈𝐾,2013

𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝐼,2014 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝑅,2014 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝐸,2014 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝑇,2014 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑁𝐿,2014 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑆𝐸,2014 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐶𝐻,2014 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑈𝐾,2014

𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝐼,2015 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝑅,2015 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝐸,2015 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝑇,2015 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑁𝐿,2015 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑆𝐸,2015 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐶𝐻,2015 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑈𝐾,2015

𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝐼,2016 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝑅,2016 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝐸,2016 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝑇,2016 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑁𝐿,2016 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑆𝐸,2016 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐶𝐻,2016 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑈𝐾,2016



𝑋1 =



𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐𝐶𝑟𝑒𝑑𝑖𝑡𝐷𝐸

𝐸𝐴𝑇𝑅𝐷𝐸

𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐𝐹𝑟𝑒𝑒𝑑𝑜𝑚𝐷𝐸

𝐺𝐷𝑃𝐷𝐸

𝐼𝑛 𝑓 𝑙𝑎𝑡𝑖𝑜𝑛𝐷𝐸

𝑃𝑒𝑟𝑐.𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦𝐹𝑜𝑟𝐼𝑛𝑛𝑜𝑣.𝐷𝐸

𝑃𝑒𝑟𝑐.𝐹𝑒𝑎𝑟𝑂 𝑓 𝐹𝑎𝑖𝑙𝑢𝑟𝑒𝐷𝐸

𝑃𝑒𝑟𝑐.𝑂𝑝𝑝𝑜𝑟𝑡.𝐷𝐸

𝑃𝑒𝑟𝑐.𝑉𝐶𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝐷𝐸

𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐷𝐸,2010

𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐷𝐸,2013

𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐷𝐸,2014

𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐷𝐸,2015

𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐷𝐸,2016



𝑊 =



𝑤𝐹𝐼

𝑤𝐹𝑅

𝑤 𝐼𝐸

𝑤 𝐼𝑇

𝑤𝑁𝐿

𝑤𝑆𝐸

𝑤𝐶𝐻

𝑤𝑈𝐾



𝑉 =



𝑣𝐷𝑜𝑚.𝐶𝑟𝑒𝑑. 0 0 0 0 0 0 0 0 0 0 0 0 0
0 𝑣𝐸𝐴𝑇𝑅 0 0 0 0 0 0 0 0 0 0 0 0
0 0 𝑣𝐸𝑐𝑜𝑛.𝐹𝑟𝑒𝑒𝑑. 0 0 0 0 0 0 0 0 0 0 0
0 0 0 𝑣𝐺𝐷𝑃 0 0 0 0 0 0 0 0 0 0
0 0 0 0 𝑣 𝐼𝑛 𝑓 𝑙𝑎𝑡𝑖𝑜𝑛 0 0 0 0 0 0 0 0 0
0 0 0 0 0 𝑣𝑃𝑒𝑟𝑐.𝐼𝑛𝑛𝑜𝑣. 0 0 0 0 0 0 0 0
0 0 0 0 0 0 𝑣𝑃𝑒𝑟𝑐.𝐹𝑎𝑖𝑙. 0 0 0 0 0 0 0
0 0 0 0 0 0 0 𝑣𝑃𝑒𝑟𝑐.𝑂𝑝𝑝. 0 0 0 0 0 0
0 0 0 0 0 0 0 0 𝑣𝑃𝑒𝑟𝑐.𝑉𝐶𝐴𝑣𝑎𝑖𝑙. 0 0 0 0 0
0 0 0 0 0 0 0 0 0 𝑣 𝐼𝑛𝑣𝐴𝑚.2010 0 0 0 0
0 0 0 0 0 0 0 0 0 0 𝑣 𝐼𝑛𝑣𝐴𝑚.2013 0 0 0
0 0 0 0 0 0 0 0 0 0 0 𝑣 𝐼𝑛𝑣𝐴𝑚.2014 0 0
0 0 0 0 0 0 0 0 0 0 0 0 𝑣 𝐼𝑛𝑣𝐴𝑚.2015 0
0 0 0 0 0 0 0 0 0 0 0 0 0 𝑣 𝐼𝑛𝑣𝐴𝑚.2016
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𝑍1 =



𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡)𝐷𝐸,2010

𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡)𝐷𝐸,2011

𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡)𝐷𝐸,2012

𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡)𝐷𝐸,2013

𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡)𝐷𝐸,2014

𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡)𝐷𝐸,2015

𝑙𝑛(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝐴𝑚𝑜𝑢𝑛𝑡)𝐷𝐸,2016



𝑍0 =



𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝐼,2010 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝑅,2010 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝐸,2010 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝑇,2010 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑁𝐿,2010 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑆𝐸,2010 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐶𝐻,2010 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑈𝐾,2010

𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝐼,2011 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝑅,2011 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝐸,2011 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝑇,2011 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑁𝐿,2011 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑆𝐸,2011 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐶𝐻,2011 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑈𝐾,2011

𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝐼,2012 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝑅,2012 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝐸,2012 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝑇,2012 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑁𝐿,2012 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑆𝐸,2012 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐶𝐻,2012 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑈𝐾,2012

𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝐼,2013 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝑅,2013 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝐸,2013 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝑇,2013 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑁𝐿,2013 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑆𝐸,2013 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐶𝐻,2013 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑈𝐾,2013

𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝐼,2014 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝑅,2014 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝐸,2014 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝑇,2014 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑁𝐿,2014 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑆𝐸,2014 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐶𝐻,2014 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑈𝐾,2014

𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝐼,2015 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝑅,2015 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝐸,2015 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝑇,2015 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑁𝐿,2015 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑆𝐸,2015 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐶𝐻,2015 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑈𝐾,2015

𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝐼,2016 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐹𝑅,2016 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝐸,2016 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐼𝑇,2016 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑁𝐿,2016 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑆𝐸,2016 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝐶𝐻,2016 𝑙𝑛(𝐼𝑛𝑣𝐴𝑚)𝑈𝐾,2016



Abbreviations used within this Derivation A.5.1:

Countries (acc. ISO 3166-1 Alpha-2) Variables (for definitions, see Table A.5.8 of the Appendix)
DE Germany DomesticCredit / Dom.cred. DomesticCreditToThePrivateSector
FI Finland EATR EffectiveAverageTaxRate
FR France GDP GDPPerCapita
IE (Republic of) Ireland Perc.CapacityForInnov. / Perc.Innov. PerceivedCapacityForInnovation
IT Italy Perc.FearOfFailure / Perc.Fail. PerceivedFearOfFailure
NL Netherlands Perc.Opport. / Perc.Opp. PerceivedOpportunities
SE Sweden Perc.VCAvailability / Perc.VCAvail. PerceivedVCAvailability
CH Switzerland InvAm. InvestmentAmount
UK United Kingdom
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Variable Definitions

Table A.5.8: Variable Definitions

All variables are retrieved from either the Thomson Reuters EIKON database or the Bundesanzeiger (see details below).

Explanatory and Dependent Variables

Variable Definition

ln(AgeAtFinancing) Variable for measuring startups’ maturity. It is measured in the natural logarithm of
the months between a startup’s foundation and the investment. Higher values refer to
higher maturity. It is retrieved from the Thomson Reuters EIKON database (variable
𝐴𝑔𝑒 𝑎𝑡 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑛𝑔 (𝑀𝑜𝑛𝑡ℎ𝑠)).

ln(EquityCapital) Variable for measuring startups’ internal financial endowment. The proxy is measured in the
natural logarithm of startups’ equity capital in EUR. Higher values refer to higher internal
funds. It is retrieved from the startups’ balance sheets published at the Bundesanzeiger.

ln(InvestmentAmount) Variable for measuring the amount of financial resources which investors provide to startups.
It is measured in the natural logarithm of the investment amount in EUR. Higher values
refer to higher financial support. It is retrieved from the Thomson Reuters EIKON database
(variable 𝐸𝑞𝑢𝑖𝑡 𝑦 𝐴𝑚𝑜𝑢𝑛𝑡).

InvestmentRoundNumber Variable for measuring the investment risk. It is measured in integers starting with 1. Higher
values refer to lower investment risk. This variable is retrieved from the Thomson Reuters
EIKON database (variable 𝑅𝑜𝑢𝑛𝑑 𝑁𝑢𝑚𝑏𝑒𝑟 ).

ln(LossCarryForward) Variable for measuring startups’ loss carry forwards disclosed. The proxy is measured in
the natural logarithm of startups’ loss carry forward in EUR. Higher values refer to higher
loss carry forwards. It is retrieved from the startups’ balance sheets published at the Bunde-
sanzeiger.

ln(TotalAssets) Variable for measuring startup size. The proxy is measured in the natural logarithm of
startups’ total assets in EUR. Higher values refer to higher internal funds. It is retrieved from
the startups’ balance sheets published at the Bundesanzeiger.

CompareYear Variable for measuring the year of investment. It takes the value of one if an investment has
taken place in the given year. It is retrieved from the Thomson Reuters EIKON database
(variable 𝐼 𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝑌 𝑒𝑎𝑟 ).

Control Variables: Macroeconomic Environment

Variable Definition

DomesticCreditToThe
PrivateSector

Variable for measuring the financial resources which financial corporations (monetary au-
thorities, deposit money banks, and other financial corporations) provide to the private sector
through loans, purchases of non-equity securities, trade credits and other accounts receiv-
able. It is measured as the proportion of credits divided by the GDP. Higher values refer
to better financial endowment. It is retrieved from the World Bank Database (variable code
𝐹𝑆.𝐴𝑆𝑇 .𝑃𝑅𝑉𝑇 .𝐺𝐷.𝑍𝑆).
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Control Variables: Macroeconomic Environment (continued)

Variable Definition

EconomicFreedom Variable for measuring countries’ economic freedom. It is measured on a scale from 0 to 100
as an equally weighted score of rule of law, government size, regulatory efficiency, and market
openness. Higher values refer to higher economic freedom [100 = highest economic freedom
possible; 0 = virtually no economic freedom]. It is retrieved from the “Index of Economic Free-
dom” from the Heritage Foundation (variable 𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝐹𝑟𝑒𝑒𝑑𝑜𝑚 (𝑂𝑣𝑒𝑟𝑎𝑙𝑙 𝑆𝑐𝑜𝑟𝑒)).

EffectiveAverageTaxRate Variable for measuring the average tax burden of a startup initiating an investment project. It
is measured on a scale from 0 to 1, corresponding to the tax rates in percentage terms. Higher
values refer to a higher tax burden. It is retrieved from Steinmüller et al. (2019).

GDPPerCapita Variable for measuring the GDP per capita. It is measured in (current) USD. Higher values
refer to a higher GDP per capita. It is retrieved from the World Bank Database (variable code
𝑁𝑌 .𝐺𝐷𝑃.𝑃𝐶𝐴𝑃.𝐶𝐷).

Inflation Variable for measuring the price change in the economy. It is measured in percentage terms
as the annual growth rate of the GDP implicit deflator. Higher values refer to higher inflation.
It is retrieved from the World Bank Database (variable code 𝑁𝑌 .𝐺𝐷𝑃.𝐷𝐸𝐹𝐿.𝐾𝐷.𝑍𝐺).

PerceivedCapacity
ForInnovation

Variable for measuring countries’ capability to innovate. It is measured on a scale from 1
to 7 based on the categories “diversity and collaboration”, “research and development” and
“commercialization” within the Executive Opinion Survey by the World Economic Forum.
Higher values refer to higher innovative capacity [7 = very high approval regarding the
statement; 1 = very low approval]. It is retrieved from the World Competitiveness Index by
the World Economic Forum (variable 𝐸𝑂𝑆𝑄119).

PerceivedFearOfFailure Variable for measuring the chances of business failure. It is measured as the proportion of the
population between 18 and 64 years who agrees that they see good opportunities but would
not start a business for fear it might fail. It is retrieved from the Global Entrepreneurship
Monitor (variable 𝐹𝑒𝑎𝑟 𝑂 𝑓 𝐹𝑎𝑖𝑙𝑢𝑟𝑒, column 6).

PerceivedOpportunities Variable for measuring the chances for firm foundation. It is measured as the proportion of the
population between 18 and 64 years who agrees to see good opportunities to start a business
in the area where they live. It is retrieved from the Global Entrepreneurship Monitor (variable
𝑃𝑒𝑟𝑐𝑒𝑖𝑣𝑒𝑑𝑂𝑝𝑝𝑜𝑟𝑡𝑢𝑛𝑖𝑡𝑖𝑒𝑠, column 4).

PerceivedVCAvailability Variable for measuring the difficulty of obtaining equity funding for start-up entrepreneurs
with innovative but risky projects. It is measured on a scale from 1 to 7 within the Executive
Opinion Survey by the World Economic Forum. Higher values refer to better chances for
getting external funding via venture capital [7 = extremely easy; 1 = extremely difficult]. It
is retrieved from the World Competitiveness Index by the World Economic Forum (variable
𝐸𝑂𝑆𝑄089).



Chapter 6
Conclusion and Outlook

This thesis focuses on the impact of financial constraints, non-financial resources, information
asymmetries, and the tax environment on investment decisions and startup performance. The
goal of the presented work is to provide insights into the effects of internal and external factors
influencing startup development. Thereby, the thesis provides information to, e.g., researchers
and policy makers, when they reflect upon the factors to consider when trying to foster startup
growth or future research topics.

The first part of the analysis (Chapter 2, “Startups’ Demand for Non-Financial Resources:
Descriptive Evidence from an International Corporate Venture Capitalist”) displays the impor-
tance of different areas of non-financial support for startups. Besides external financial help
(e.g., Levine 2005; Bottazzi et al. 2014), non-financial resources are crucial for startup success
(e.g., Baum et al. 2000; Alvarez-Garrido and Dushnitsky 2016; Anderson et al. 2018). Using
proprietary data by one large corporate venture capitalist, this study provides descriptive evi-
dence that getting access to the CVC’s network and getting in touch with other investors or the
CVC’s clients are of startups’ main interest when they engage in a relationship with a CVC.
The results underscore that the demand for particular non-financial resources varies depending
on startup-specific characteristics, e.g., the startups’ slack financial resources, startups’ busi-
ness model, and firm size. This chapter of the thesis extends existing studies by revealing the
importance of particular non-financial support from investors using proprietary data. It serves
as the base for future research when striving to reveal causal effects of non-financial assets on
startup performance. After the first approach by Quas et al. (2021), further research is neces-
sary to measure the magnitude of the effects of specific non-financial resources which help to
relieve startups’ constraints. Additionally, researchers in this field should distinguish between
CVCs with varying degrees of experience, countries in which supporting CVCs have operated
in, or CVCs’ ability with regard to the business area which they can add value to. Similarly,
heterogeneity on the startups’ side regarding, e.g., the industry, country, or legal system which
startups operate in, could be of interest to look at in future research.

Especially in the early development stage, startups face many challenges. Studies show that
one of the most pressing challenges for startups are their financial shortcomings (e.g., Levine
2005). However, also non-financial aspects are of high importance to work on (e.g., Alvarez-
Garrido and Dushnitsky 2016). Chapter 3 (“Financial Constraints, Entrepreneurial Challenges,
and the Effects on Performance”) demonstrates that high-technology startups initially focus on
the development of their products or operations as well as the relationship to their clients or
users. The unique dataset from one large corporate venture capitalist provides evidence that
increasing their revenues appears significantly more important for startups with low financial
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endowment. This part of the thesis also shows that working on the development of internal
human resources and products or operations helps startups to overcome financial constraints
and induce positive firm performance. The effect appears stronger for startups in less developed
countries. This paper fills the gap in the literature linking startups’ financial situation to other
challenges which startups face, and the effects on performance. The findings can serve as the base
for future research to further investigate the concrete reasons for the lower performance effect
in more developed countries. Future research could also look at, e.g., other industries besides
the high-technology sector, or the non-financial support from other investor types, e.g., business
angels, private equity investors, or other forms of venture capitalists. Following the approach by
Giraudo et al. (2019) who study past entrepreneurship policy approaches, the question of how to
efficiently tackle startups’ financial constraints might be of research interest in the near future.

Chapter 4 (“How Close is Your Crowd? The Role of Information Asymmetries for Invest-
ment Decisions in Crowdinvesting”) examines the role of distance in investment decisions in
crowdinvesting where distance serves as a proxy for information asymmetries. Studies show that
informational differences play a major role in decision-making (Kleinert and Volkmann 2019).
Based on a proprietary dataset by the largest crowdinvesting platform in Mexico, informational
disadvantages of investors seem to decrease the investment probability and investment amount.
A given investor-startup-relationship does not appear to fully equal out this detrimental effect.
In contrast, observable signals represented through startup likes on the crowdinvesting platform
seem to positively influence investment decisions. I extend the literature by using detailed pri-
vate data by a large crowdinvesting platform to connect all three areas. Future research could
additionally take the effects of different degrees of investor rights in crowdinvesting as well as
different types of investors into account. Researchers could also replicate this study using data
from other countries, or more advanced research methodologies to identify causal effects.

The last part of the analysis (Chapter 5, “The Effects of a Reform in Corporate Tax Law
on Startup Investments”) shows that a tax reform may lead to higher startup investments. It
confirms the findings by Carroll et al. (2000) and Mirrlees and Adam (2011) who show that
taxation rules may have an effect on startup growth and success, even though tax systems
should originally be decision and investment neutral (Boadway and Bruce 1984; Devereux and
Freeman 1991). This part of the thesis focuses on a recent tax change in the German corporate
tax law which has increased startups’ possibilities to disclose loss carry forwards and, thus,
allows to deduct additional losses from profits in future years, leading to reduced tax payments.
Investigating investors’ behavior before and after the tax reform in Germany, higher loss carry
forwards negatively correlate with the investment amount before and positively correlate with
the investment amount after the tax reform. Still, the investment behavior in Germany after the
tax reform does not automatically differ from the behavior of investors in a synthetic control
group made up of comparable European countries. Changing investment behavior after the tax
reform can only be observed for very early investments. Findings suggest that public perception
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of a tax reform is important to consider for policy makers in order to reach the desired goal
of a reform (e.g., Mertens and Ravn 2011; De Simone et al. 2019). It appears important to
consider anticipation effects of investors as investors might decide to postpone their investments
depending on public announcements. At the same time, this finding reveals a way for policy
makers to foster startup investments by decreasing investor doubts in the legal environment. As
the tax reform in Germany has just recently taken place, it complements existing studies on the
effects of earlier tax changes on startup investments. Future studies could investigate the effects
of other changes in tax law on the venture capital market. Besides the results of this thesis, the
findings by Bradley et al. (2021) on the taxation of intellectual property could be used as the
literature base. Additionally, future research could distinguish between different forms of startup
investments, e.g., by business angels or via crowdinvesting. As a starting point, Denes et al.
(2020) find increased investments in angel investments after a reform in tax law in the U.S.

In conclusion, the importance of startups has strongly increased in recent years. In an era with
low interest rates on traditional investment alternatives, startups may continue to become a more
and more noteworthy investment alternative for professional as well as private investors. It is well-
known that the innovative nature of startups may foster the development of all industry sectors.
However, this relationship only holds true if startups are equipped with sufficient financial and
non-financial resources, and if the macroeconomic environment fits startups’ needs. Predicting
the development of startup investments appears difficult due to their comparatively short time of
existence. Four empirical studies within this thesis reveal some aspects which determine startup
performance and growth. The results of this thesis should be considered in future endeavors
to foster startup growth, as startup development might influence the development of the whole
economy (Aldrich and Ruef 2011). In turn, startups’ access to financial as well as non-financial
resources describes an important factor to consider in public policy making, for future research,
and for all participants of the financial sector.
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