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Abstract. Investments are the necessary fuel for startup development. However,
new ventures face difficulties in obtaining financial investments. The investors
aim to invest in startups with high success chances and quick return on
investment. The business model (BM) of a startup was proven to be a determinant
of its success. However, there is a lack of research on the influence of the BM on
the amount of received seed funding. This study analyzes the BMs of 72 startups
and the amount of received seed investment. We applied Pearson's productmoment correlation tests to calculate the correlation between these variables. Our
research shows a correlation between the BM and the amount of received seed
investment. We identify the patterns Two-Sided Market, Layer Player, and
Freemium to have a significant positive effect on the investment sum. This
research guides entrepreneurs in BM design and contributes to the discussion of
success factors for startup success.
Keywords: business model, startup, financing.
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Introduction

“It's a unique idea there's no question, the question is it a good idea, and if the Sharks
hear a good idea, they'll fight each other for a piece of it.” - Phil Crowley on Shark
Tank [1]
Entrepreneurs face a chicken-egg-problem in the early stages of founding a new startup:
They need money to finance their early-stage tasks of market evaluation, product
development, and market entry. The chances of success depend heavily on this initial
funding [2], since they do not qualify for bank loans. However, as they do not have
much to present to potential investors but their value proposition and the plan on how
to create and capture this value, which is articulated in the business model [3], getting
this early-stage financing is a tough task [4, 5]. On the other side, investors take
significant risks when investing in early-stage startups. They cannot rely on early
market success, sales figures, or other prominent investors' involvement. They need to
evaluate the potential success based on the entrepreneurs' business model [6, 7].
Consequentially the available capital for such investments is also scarce [6]. Thus,
identifying a good, success-promising business model is crucial for either side.
16th International Conference on Wirtschaftsinformatik,
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Considering that 90% of the new startup ventures fail, investing in startups comes
with very high risk [8]. Thus, investors seek ways to evaluate the quality of startups to
reduce these risks and increase their chances of receiving a return on investment [8].
However, screening early-stage ventures is a highly noisy process, and evidence on the
plausibility of their methods from empirical studies is inconclusive [9]. Due to a variety
of challenges, such as limited data at the time of founding and a comparatively small
number of successful ventures, the question about the prediction of a startup success
remains an open topic of the research [10].
Both sides, entrepreneurs and investors, spend much effort in finding each other and
maximize their profit. To evaluate this fit, the business model has emerged recently
[11]. It represents a formal, conceptual model of the firm's strategy in terms of its value
proposition, value creation, and value capture [12]. For startups, it captures the business
idea and the set of activities to create value [13], that can be presented to potential
investors [14].
A growing body of scholars has studied the correlation between startup performance
and its selected business model [15-18]. The startup performance was measured by
outcomes such as startup survival [17] or growth against revenue [15]. Both qualitative
and quantitative research show that there is a correlation between a startup’s business
model and its performance. While research on established firms shows, that unique
business models are a source of competitive advantage and even disruption [12, 19, 20],
and research on startups in later stages shows that it is a critical factor for survival and
success [21-23], research lacks acks investigations in startups’ early stages. Even
though the early stages of a startup are characterized by ideation and business planning,
the influence of the business model on seed investment in startups’ early stages is
unknown [4]. Therefore, we analyze the relationship between applied business model
patterns and the amount of seed investment received by startups. We address the
following research question:
RQ: How important is the business model for startups to receive seed investment?
This paper performs statistical analysis about how the amount of startup seed
investments correlates with the applied business model pattern. Our research provides
an analysis of specific business model patterns and targets whether some business
model patterns receive higher or lower levels of seed investment. For this purpose, we
use an industry-independent dataset of 72 startups from the USA. The startups are
categorized according to the 55 business model patterns developed by Gassmann,
Frankenberger and Csik [24]. We performed a point-biserial correlation to test whether
the applied business model pattern influences the seed funding amount.
We contribute to the business model and entrepreneurship research by showing that
the applied business model patterns influence the seed investment received by startups.
For entrepreneurs, this provides guidance for business model design. For investors, the
results help guide their investment decisions.
The remainder of this paper is structured as follows. The second chapter describes
related work, including relevant BM literature. The third chapter details the
methodology to create and analyze the dataset. In the fourth chapter, we present the

results of the statistical analysis, followed by the discussion and implications of these
results in chapter five. The final chapter concludes with the contributions of the paper
and avenues for future research.
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Related Work and Hypothesis Development

In recent years, both academics and practitioners paid much attention to the concept of
the business model. Originating in the emergence of e-commerce, digitalization, and
digital transformation are key drivers of the concept's popularity. As a formal,
conceptual representation of strategy it presents the firm's proposition on how to
achieve its goals [14]. It describes how the firm interacts with its environment to create,
capture, and deliver value to the customer [12]. Therefore, the business model can be
used as a unit of analysis for explaining how firms plan and execute their strategy [25].
Based on the firm's resource-based view, strategy aligns resources and capabilities
to achieve a competitive advantage and superior firm performance [26]. Business model
scholars build upon this theory to argue the business model, as an articulation of
strategy, influences firm performance [27]. A unique business model imposes a
superior value creation and capture strategy. It may even be more influential on the
created value than the offered product itself, and the business model's innovations
provide greater opportunities than innovations of the product [12, 28]. For example, as
we can observe in the platform economy, firms can create a differentiating value
proposition and competitive advantage by creating a unique and innovative business
model. Still, scholars point out that the business model is no holy grail, and no
guarantees of success can be given only based on the business model [29]. However, it
provides a mean for strategic planning in complex and digital ecosystems as it
illustrates the strategy and forces management to question their options [25].
As these findings mainly rely on qualitative research approaches, recent reviews of
the field call for more quantitative research to strengthen and validate the existing
findings. Most influential are two studies by Zott and Amit [22, 23] analyzing the effect
of efficient and novel business model designs on firm performance. These independent
constructs were applied in subsequent studies, e. g. Brettel, Strese and Flatten [30] and
Kulins, Leonardy and Weber [31]. In the context of entrepreneurship, the business
model was shown to influence startup survival [17, 32]. [33] showed that the novelty
of business model designs influences startup investors' decisions. Kulins, Leonardy and
Weber [31] revealed how business model design influences entrepreneurial firms'
market value after they went public.
Based on the qualitative and quantitative researches on the business models, there is
a connection between the selected business model and the probability of a startup’s
success. We argue that the business model of a startup is already influential in its initial
phases. Considering that investors need to rely partly on the presented business model
and aim to invest in companies with higher success chances and survival rates, to earn
a high rate of return from their investments [34], we put forward the hypothesis that the
applied business model pattern influences the amount of seed investment a startup
receives, visualized in Figure 1.

Hypothesis: The applied business model pattern influences the amount of seed
investment received by a startup.
Figure 1. Theoretical Model
influences

Applied Business Model Pattern
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Amount of Seed Funding

Dataset and Research Method

Our dataset is based on data from Crunchbase (www.crunchbase.com). This platform
provides company insights, including early-stage funding data of startups and their
value proposition [35]. To ensure recency, yet avoid any effects linked to the expected
decline in venture capital due to the COVID-19 pandemic [36], we looked at seed
funding rounds in the fourth quarter of 2019. To obviate inconsistency with investment
levels among different countries, we only selected startups founded in the US. A total
of 593 startups matched our selection criteria.
Out of these, we randomly selected a sample of 100 startups. Following Böhm,
Weking, Fortunat, Mueller, Welpe and Krcmar [15], we coded 55 binary values
representing the 55 business model patterns developed by Gassmann, Frankenberger
and Csik [24]. The binary values indicate whether a pattern was applied (1) or not (0).
This coding resulted in a vector, as illustrated in Table 1, for each startup.
Table 1. Example of encoding table of business model pattern applied by startup

BMP
Appl.

1
0

2
0

3
0

4
1

…
…

52
0

53
1

54
1

55
0

The business model patterns are labeled 1 to 55 in alphabetical order. To gather the
required information for coding, we analyzed the startups based on their Crunchbase
profile, their website, and other publicly available information such as news, press
reports, and founders' interviews. To ensure reliability, the encoding was performed by
2 of the authors in regular meetings. The coding was done between May and June 2020.
During the coding process, 28 of the 100 sampled startups had to be removed from the
sample, since the applied business model patterns could not be confidently identified
based on the available data.
Figure 1 visualizes the coverage of business model patterns in our dataset of the
remaining 72 startups. Out of 55 patterns, 48 were applied by at least one of the startups
in the dataset. The five most frequently applied patterns were #11 Digitalization
(73,6%), #48 Subscription (47,2%), #15 Flat Rate (43,1%), #32 Open Business Models
(40,3%) and #18 Freemium (38,9%). Overall, the dataset shows a bias towards patterns
linked to digital products and services despite being unbiased with regards to the
industry.

Figure 2. Coverage of Business Model Patterns

To test our hypothesis that the applied business model patterns influence seed funding,
we performed point-biserial correlation tests. This equals Pearson’s product-moment
correlation with one variable represented as interval/ratio data and one dichotomous
variable on a nominal/categorical scale [37]. The point-biserial correlation tests provide
a coefficient as a measure of strength and direction of the correlation. In our case, the
received seed funding (in US dollar) provides our ratio data, while the dichotomous
variable indicates the use of the analyzed business model pattern. This allows us to
analyze the seed funding received by startups that applied the business model pattern
under investigation and compare it with those startups that did not apply it. We have
minimized outlier effects caused by small sample sizes by limiting our analysis to these
business model patterns where both comparison groups (pattern applied / not applied)
contained at least 10 startups. This reduced the number of analyzed patterns from 55 to
17.
After analyzing the impact of all 55 patterns, we used the hierarchical taxonomy by
[38] that identifies the following high-level business model patterns: merchant odel
groups wholesalers and retailers of goods and services [39]. Multi-Sided Platforms
serve two or more interdependent customer segments, where both segments are
required to make the business model work [38]. Besides, we generalize focus on a
particular Customer Group or market segment and use of a specific Pricing Model or
Revenue Stream and group pattern that change the Value Network or the way it is
interacted with and ones that offer certain products or services (Value Proposition) or
develop an offering in a certain way (Value Proposition Development) [17].
Table 2 shows the mapping of the original pattern to the high-level generalization.
Whenever the original patterns were not as frequent, we grouped startups that applied
at least one of them to analyze the high-level pattern's impact. For example, the patterns
Orchestrator (2,8% of the total sample) and Self Service (6,9% of the total sample)
were rather infrequent individually. However, we used them when analyzing startups

that applied at least one Value Network pattern (45,8% of the total sample). Besides,
the high-level patterns enabled in-group comparisons (e.g., Subscription and Pay-perUse).
Table 2. High-Level Pattern Mapping

High-Level Pattern
Merchant Model
Multi-Sided Platform
Customer Group
Pricing Model
Revenue Stream

Value Network
Value Proposition

Value
Proposition
Development
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Business Model Pattern
Direct Selling, E-Commerce, Shop-in-Shop, Supermarket
Affiliation, Peer-to-Peer, Two-Sided Market
Aikido, Long Tail, Target the Poor, Ultimate Luxury
Add-on, Auction, Barter, Fractional Ownership, Freemium,
No Frills, Pay What You Want, Robin Hood
Cash Machine, Crowd Funding, Flat Rate, Franchising,
Hidden Revenue, License, Pay-per-Use, Performancebased Contracting, Rent Instead of Buy, Subscription
Integrator, Layer Player, Orchestrator, Revenue Sharing,
Self Service
Cross Selling, Customer Loyalty, Experience Selling,
Guaranteed Availability, Ingredient Branding, Leverage
Customer Data, Lock-In, Make More Of It, Mass
Customization, Razor and Blade, Reverse Innovation,
Solution Provider, Whitelabel
Crowdsourcing, Digitalization, From Push to Pull, Open
Business Models, Open Source, Reverse Engineering,
Trash to Cash, User Designed

Results

The results from Pearson’s product-moment correlation tests on our original patterns,
where our analysis indicates the effects of applying individual patterns on seed funding,
are shown in Table 3. Positive and negative correlation coefficients (rpb) respectively
indicate an increase or decrease in received funding when the specific pattern is applied,
while a coefficient of zero indicates no correlation. The p-values serve as indicators for
statistical significance, representing the probability of observing the data seen in our
analysis if applying a particular pattern does not affect seed funding [40].
Out of the 17 patterns that were applied by at least n = 10 startups in our dataset,
nine revealed a correlation coefficient with a magnitude larger than 0.1. For Two-Sided
Market, Layer Player, and Freemium, our data indicated the strongest correlations with
larger than 0.2 correlation coefficients. Direct Selling and Aikido were the only patterns
that showed negative correlations. However, only the patterns Two-Sided Market and
Layer Player resulted in a p-value < 0.05 indicating significance. Since the p-value for
the Freemium pattern is only slightly above this 0.05 threshold with a p = 0.0592, but
below the p = 0.1 threshold, we consider this correlation significant.

Table 3. Pearson’s Product-Moment Correlations

Business Model Pattern
Two-Sided Market (*)
Layer Player (*)
Freemium (+)
Integrator
Direct Selling
Open Business Model
Pay Per Use
Aikido
Digitization

N
14
12
28
13
24
29
15
12
53

rpb
0.2657
0.2464
0.2234
0.1566
-0.1309
0.1251
0.1203
-0.1054
0.1034

p-value
0.0241
0.0370
0.0592
0.1890
0.2731
0.2952
0.3141
0.3782
0.3875

+p < 0.10; *p < 0.05; **p < 0.01

Exemplary, Figure 3 visualizes how the correlation effects of the Freemium pattern (rpb
= 0.2234) are manifested in our data. The interquartile range for the received seed
funding of startups that applied the Freemium pattern (n = 28) begins at $1M and ends
at $4.23M with a median of $2.46M. For startups that did not apply the pattern (n =
44), the 25th percentile is $0.67M, and the 75th percentile is $2.84M, with a median of
$1.58M.
Figure 3. Boxplot for Freemium Pattern

Table 4 shows the results of our correlation analysis for high-level patterns. The data
indicate that specifying a Value Network pattern correlates with higher seed funding at
r = 0.3149, yet with a low p-value of 0.007. Applying Pricing Model, Revenue Stream,
Multi-Sided Platform, or Value Proposition pattern also correlates with a slight increase

in seed funding. Conversely, using the Merchant Model pattern correlates with a slight
decrease.
Table 4. Pearson’s Product-Moment Correlations for High-Level Patterns

Business Model Pattern
Value Network (**)
Pricing Model
Revenue Stream
Multi-Sided Platform
Merchant Model
Value Proposition

n
33
35
59
33
25
53

rpb
0.3149
0.1769
0.1269
0.1264
-0.1198
0.1117

p-value
0.0071
0.1370
0.2880
0.2900
0.3161
0.3504

+p < 0.10; *p < 0.05; **p < 0.01
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Discussion

Business model research argues that the business model has its share of influence on
firm performance. By applying the concept of business model patterns on a sample of
72 US-startups, we analyzed the correlation between seed funding and business models.
First, we showed the effects of 55 patterns elaborated by Gassmann, Frankenberger and
Csik [24]. Second, we grouped our original patterns to analyze eight high-level patterns
based on research from Weking, Hein, Böhm and Krcmar [38]. We identified three
business model patterns (Two-Sided Market, Layer Player & Freemium) and one
higher-level pattern (Value Network) that lead to significantly higher seed funding.
Multiple other studies have investigated the impact of the business model in various
economic contexts and for different types of firms [22, 41-44]. However, in
organizational research, many factors interrelate and emerge towards firm performance
[45, 46]. Researchers' difficulty is to account for these interrelations of complex
business ecosystems [47, 48]. Unlike other fields, e. g. medical research, experiments
where these factors can be isolated are seldomly persuadable. With this study, we chose
the context of early-stage startups. We argued that in this stage the business model is
of higher importance since it highlights the startups' plans about their unique value
proposition, value creation and capture mechanisms as well as their in this stage
activities to implement them [3]. Even though this does not isolate the business model
from other influences such as personality traits of founders or previous entrepreneurial
experience, it increases its impact on the outcome.
We found the strongest correlational effect for the business model pattern of twosided markets. This pattern is also known as the platform business model that became
increasingly popular through digital innovation, created the so-called "platform
economy" and disrupted many industries such as mobility, retail, and sports. This
popularity, caused by several highly successful startups such as Uber, Amazon, and
Urban Sports Club, leads to investors' high expectations. As we noted earlier, early
stage investors need to rely on the idea of the startup. Applying a business model that
has been successful in other industry contexts provides an opportunity for a successful
startup. However, research on digital platforms finds that such markets are often

characterized by winner-takes-all markets and first-mover advantages [49]. A startup
trying to establish its digital platform either in a new market or as a competition to
another platform needs to scale fast. The network effects that can and need to be
achieved in these markets require the early investment and early success of the
platform. If this success is not achieved, it is more likely for the startup to fail. In their
study on startups’ chances for survival Weking, Böttcher, Hermes and Hein [17] found
this negative correlation between the two-sided market pattern and startup survival.
Also noting the relatively low number of startups applying this pattern in our analysis,
we see the high-risk early-stage investors take when investing in a two-sided market
startup. Hence, if they do so, they invest more to increase the chances that the startup
can leverage network effects and gain early market success.
Similarly, the Layer Player pattern profits from economies of scale. The pattern
describes companies that add single activities to the value creation in a value chain.
Therefore, they engage in multiple ecosystems. Just like a digital platform, that needs
to leverage network effects and grow fast, a Layer Player needs to establish its service
in multiple industries quickly and scale its operations. As seed investors often supply
more than just money, e. g. their network, the startups profit from the investment to use
the money and the network to establish their services. Connecting the startup in their
network shows the trust an investor has in the idea. This trust then manifests in the
amount of investment. In their study Weking, Böttcher, Hermes and Hein [17], found
that this pattern correlates with startup failure. They argue that it is difficult to establish
the service in different industries, as they are often dominated by established players.
As their study did not account for the role of investors for startup survival, our findings
may propose future research on the influence of seed investment on survival after a
specific time.
For the Freemium pattern, we found that the median investment is nearly one million
US$ higher for startups applying this pattern. Like the previously discussed patterns,
the Freemium pattern also has gained popularity through the digital transformation. We
observe this pattern in almost all areas of digital services such as media (e. g. Spotify),
cloud storage (e. g. Dropbox), cloud computing (e. g. AWS) or productivity (e. g.
Endnote). The idea behind this pattern is to provide free basic and paid premium
services, where the premium customers cross-finance the free offering. Unlike the
previous two patterns, this pattern is not centrally related to the value proposition but
the value capture. Based on previous research, users are more likely to buy a service or
product after being able to test it for free. The challenge for startups applying this
pattern is to convert as many users to the premium service as possible. The seed funding
helps to create an appealing premium service early, e. g. by providing the most popular
music, and to establish the customer base. If the startup succeeds with this, research
indicates a higher chance of survival, thus a return on investment for the investors [17].
One may assume that high funding results in higher chances for startup success.
However, for the patterns two-sided market and layer player, our results and the results
of Weking, Böttcher, Hermes and Hein [17] do not support this assumption. While our
results show higher seed funding for these patterns, their research indicates lower
chances of survival of startups. As argued above, the two patterns engage in highly
competitive ecosystems. The funding is needed to establish the startup and capture its

share of the value. The popularity and success of connected and integrated business
models like digital platforms, e. g. Uber, Amazon, and Urban Sports Club lead to high
expectations, thus high investments. However, the lower chances of survival indicate
that high early-stage funding does not correlate with startup survival in these
ecosystems. Investments in such business models take a high risk in the hope that they
will also yield a high reward.
On a higher level, patterns related to the value network are of particular interest for
investors. These patterns describe business models that add value-creating activities to
a network, participate in the value capture, and generally have close interaction with
other business models in their network [38]. For example, we observe such close
interactions in digital platform ecosystems, where platform owners, sponsors,
complementors, and customers have close interaction. The platform owner is especially
interested in keeping his network connected to create lock-in effects to avoid users
switching to other platforms. For investors, startups participating in such an interacting
network seem worth an investment as they often integrate into existing profitable
networks.
5.1

Contributions to Research

Our paper makes three theoretical contributions. First, we contribute to business model
research. As an articulation of a firm’s strategy and the planned activities to implement
this strategy, the business model provides a novel lens to analyze different strategies'
performance. Our results show that the business model influences the amount of seed
funding received by a startup. The findings contribute to acknowledging that the
business model is a source of competitive advantage and superior firm performance
[50-53]. We address several calls for research [16, 54, 55]. We provide quantitative,
industry-independent results to demonstrate business model performance, thus achieve
generalizability. The identification of specific, tangible business model patterns
supports the understanding that the business model is a source of competitive
advantage.
Second, we contribute to entrepreneurship research by providing further
explanations of startup performance. Our results show how startups with different
business models receive different amounts of seed investment. In particular, we identify
three business model patterns (two-sided market, layer player, and freemium) that
significantly increase the investment sum. As funding is an essential factor for startup
success [2], this contributes to the discussion about the influence of the business model
on startup success [56].
Third, we contribute to research on ecosystems. Driven by the rapid development of
digital technologies, today’s business environment is characterized by complexity and
uncertainty [47]. Firms become more and more intertwined, and value is created by
firm networks rather than value chains [57]. For these networks, the theory of the
ecosystem has emerged recently [58]. We show that investors invest more money in
platform business models (two-sided market) that try to create a new platform
ecosystem and in layer players that add services to complex firm networks. This

supports the business model as a unit of analysis to analyze how firms create and
capture value in ecosystems [59, 60].
5.2

Contributions to Practice

For practice, we provide insights from both the startup and the investor perspective.
Our research provides indications for entrepreneurs when designing their business
models. The knowledge that some business models receive higher startup funding than
others highlights the importance of business model design. We argue that the identified
patterns two-sided market, layer player, and freemium also require a higher investment,
in the beginning, to get the business started and establish the startup’s value proposition
in the respective market. For investors, we observe a preference for business models
integrated into their ecosystem. The results provide guidance for investment decisions.
Depending on their risk aversion, different patterns, that we showed to receive more
funding, provide higher chances of receiving a return on investment. As we discuss that
the identified patterns require more capital to become successful and full commitment
of the investor is needed in the early stages of the startup, early-stage investors can
decide whether they can provide this investment and commitment.
5.3

Limitations

While this paper provides first insights on the effects of business model patterns on
early-stage financing, it is subject to some limitations. First, the identified patterns are
not the perfect way to receive seed investment. As earlier research highlights, there is
no one successful business model [51, 61]. Designing a business model is as much art
as systematic [12], so creativity and innovativeness play an essential part for startups
to succeed. Second, the business model is a dynamic construct, thus changes over time
[62]. Our research only provides a static snapshot of the business model at the time of
our coding. Thus, the result may only be valid for a specific time frame, and the
successful patterns in different macro-economic context may change. Third, our sample
size of 72 startups limits generalizability. Even though we were able to identify
significant correlations, the analysis should be repeated on a larger sample. We also
focused on US startups only to account for differences in the available capital for seed
investment. Thus, our results may be limited to US firms and may be compared with
analysis for different markets.

6

Conclusion and Future Research

The importance of startups for an economy is often highlighted in entrepreneurship
research. Startups produce innovations, create jobs, and drive economic growth.
However, only a few startups survive. Seed investment is crucial for many startups, as
capital is a valuable but missing resource. Also, startups can profit from the knowledge
and network of their investors. This research provides an analysis of the influence of
the business model on the received early-stage investments. Based on a sample of 72

US-startups, we identify three business model patterns that lead to higher seed
investments: two-sided market, layer player, and freemium.
Further research should elaborate on the relationship between business models,
startup funding, and startup survival [7]. The business model, need for external
financing, and related firm performance change during the different stages of business
development [56]. To cope with the challenge of startup success, time-series data, and
control variables that account for ecosystem complexity may provide insights into this
relationship and its development in different stages of the startup. Through longitudinal
time-series, the evolution, adaptions, and various influences of the business model may
become observable and provide a better understanding of the success and failure of
startups and clarify the paradoxes in research.
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