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Introduction

The technological transformation of financial services involves changes in business mod-
els and services that have been provided earlier through a vertical relationship and are
now structured on digital multi-sided platforms. Most new suppliers are FinTech com-
panies (OECD 2018; Stiglitz 2017; Thakor 2020). While technology has always played a
key role in the supply of financial services, FinTech companies adopt a more distinctive
and disruptive approach and, typically, a customer-centric perspective (Pousttchi and
Dehnert 2018; Puschmann and Alt 2016). Through competition and innovation, FinTech
companies are expected to generate value for the financial sector as a whole (Chen et al.
2019; Lee et al. 2021). However, many of these firms struggle not only to be profitable
but also to survive.

It has also been demonstrated that new players from the FinTech industry put pres-
sure on the profitability of incumbents (mainly in the banking sector), and this may have
implications vis-a-vis competition, risk-taking, and financial stability (Bank for Interna-
tional Settlements 2017). From a market-based perspective, investment in the FinTech
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sector—via either a venture or a seed capital—is considerable. In 2019, global invest-
ment in FinTech companies reached US$ 135.7 billion across 2,693 deals (KPMG 2020b).

Earlier studies have examined several dimensions of FinTech activities. These include
the decision to start up (Haddad and Hornuf 2019; Laidroo and Avarmaa 2020), fund-
ing conditions (Cumming and Schwienbacher 2018; Klus et al. 2019), consumers’ adop-
tion of FinTech services (Carlin et al. 2017; Frost 2020; Gulamhuseinwala et al. 2015;
Ryu 2018), and the impact of FinTech on financial inclusion (Jagtiani and Lemieux 2018;
Kauffman and Riggins 2012; Lenka and Barik 2018). However, empirical evidence on
FinTech profitability and survival is still relatively sparse (see Cai 2018 for a comprehen-
sive survey). Thus, this study aims to contribute to this strand of the literature by exam-
ining the “so-called” drivers of break-even (and time to break-even) for the particular
case of these new companies that provide financial services using technological innova-
tion (FinTech).

Examining FinTech profitability and the time to break-even is relevant in the FinTech
industry. Prior literature has found that reaching a break-even point is a critical goal in
the life of startups (Churchill and Lewis 1987), which are typically unprofitable in their
earlier stages (Majumdar 2010). Profitability has also been shown to be a particularly
adequate performance measure for startups (Davidsson and Honig 2003). For recently
created firms, reaching profitability enhances both survival and growth (Delmar et al.
2013) and serves as a signal of quality (see, e.g., Cassar 2004; Cosh et al. 2009). In this
sense, Knockaert et al. (2010) show that venture capital funds are more willing to invest
in new technology-based firms that can break even faster. Prior research on entrepre-
neurship has focused on a break-even analysis of startups (e.g., Lechner et al. 2006; Oe
and Mitsuhashi 2013 or Teach et al. 1989).

As FinTech firms can be categorized as technological startup firms (see, e.g., Cojoianu
et al. 2020; Cumming and Schwienbacher 2018; Gimpel et al. 2018; Haddad and Hor-
nuf 2019; Hornuf et al. 2020), we rely on well-known start-up theories (e.g., Bruton and
Rubanik 2002; Davis and Cobb 2010; Dimov 2010; Garnsey 1998; Shepherd et al. 2000).
In this vein, the seminal paper of Van de Ven et al. (1984) argues that the performance
and stages of startup development depend on a set of entrepreneurial, organizational,
and ecological factors. Consequently, we explore FinTech profitability by focusing on
several entrepreneurial, organizational, and financial factors.

Empirically, the analysis relies on a panel of 170 FinTech startups operating in Spain
from 2005 to 2017. The data comprise information on several dimensions, such as
financial information, foundational characteristics, technological profile, and funding
sources. Spain is a unique laboratory to explore these features. It is the country with the
largest ratio of FinTech per habitant (approximately 8.2 firms per million inhabitants),’
and it boasts a FinTech adoption rate above the global average (56% of the digitally active
population are FinTech users).>

The empirical strategy consists of two main tests. First, we explore the entrepreneur-
ial, institutional, and financial determinants of FinTech’s profitability using panel data.
Second, we study the determinants of the time (years) that it takes a FinTech startup

! According to the number of FinTech firms reported on Dealroom.co.
2 Based on the latest EY Global Fintech Adoption Index 2019 (EY, 2019).
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to break even using a Cox regression model. By way of preview, we find that large and
well-capitalized FinTech companies with a low weight of long-term physical assets are
more likely to be profitable. Additionally, startups that have a larger FinTech potential
demand (measured by a high online search frequency on Google) and are founded by a
single entrepreneur are also more likely to be profitable. Finally, differences in the source
of external financing (bank loans or venture capital) do not seem to increase the break-
even probability. However, having participated in an incubator program or taken part in
a FinTech accelerator program is not associated with larger ex-post profits.

Regarding the timing of the break-even point, while it takes three years on average to
become profitable, some characteristics of FinTech at inception are likely to shorten this
period. FinTech startups founded by a single entrepreneur are 1.51 times more likely to
become profitable earlier, and FinTech born in an incubator, or having participated in
an accelerator program in its inception, is 1.66 times more likely to break even. Finally,
while obtaining funding in an initial venture capital round has no seeming statistical sig-
nificance on profitability, we find that the FinTech companies that obtain funds through
seed capital are 1.49 times more likely to be break even sooner. Finally, as employing
profitability as a performance measure of FinTech may imply some caveats, we employ
alternative measures also used in the literature: volume of sales, earnings before interest,
taxes, depreciation and amortization (EBITDA), investors” attraction, and digital suc-
cess. We establish that the main findings of this study hold when these alternative meas-
ures are employed.

The remainder of the paper is organized as follows: Section II reviews the related liter-
ature; Section III describes the dataset and the methodology employed, Section IV ana-
lyzes the FinTech ecosystem and the data, Section V discusses the main empirical results
from the panel data and survival analysis models, and Section VI discusses the implica-
tions of the findings, while Section VII concludes the paper.

The irruption of FinTech firms and the break-even point of startup companies
The emergence of FinTech

While digitalization had particularly changed the financial industry in the past three
decades, the global financial crisis acted as a watershed that led to the abrupt emergence
of the FinTech industry (Arner et al. 2017). In this sense, recent evidence suggests that
the structure of several markets has moved toward more competition in digital finan-
cial channels (Van Reenen 2018) and toward substantial changes in pricing structures
(Cavallo 2018). Philippon (2018) reports that the emergence of new entrants (FinTech)
is driven by the relatively high cost of traditional channels in financial services. Similarly,
Frost (2020) argues that there are greater incentives for FinTech’s entrance in economies
where banking sectors are relatively uncompetitive.

The Financial Stability Board (2017) defines FinTech as “a digitally enabled financial
innovation” The International Organization of Securities Commissions (2017) refers to
it as “a variety of innovative business models and emerging technologies that have the
potential to transform the financial services industry” The OECD (2017) suggests that
FinTech involves not only the application of new digital technologies to financial ser-
vices, but also the development of business models and products that rely on these tech-
nologies and, more generally, digital platforms and processes. New distribution channels
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enable digital platforms to include financial services in their ecosystems to further
reduce search and connectivity costs (Boot et al. 2021). Gimpel et al. (2018) suggest that,
unlike other firms offering financial services, FinTech companies are characterized by
adopting a customer-centric perspective (Pousttchi and Dehnert 2018; Puschmann and
Alt 2016; Buchak et al. 2018). The relationship between (FinTech) entrants and (bank)
incumbents varies and is not always driven by rivalry. Alliances are also common (Hor-
nuf et al. 2020) although they frequently refer to highly specific aspects of business and
service channels (Drasch et al. 2018; Klus et al. 2019). Broby (2021) argues that financial
technology is changing the future of banking and the way banks intermediate. Lee et al.
(2021) show that FinTech innovations have a positive effect on banks. They find that
FinTech innovations not only improve the cost efficiency of banks but also enhance the
technology used by banks (Kou et al. 2021a, b). As shown by Li et al. (2021), innovations
in the clustering of financial data could help banks in several financial applications, such
as credit evaluation or fraud detection. Similarly, Abbasi et al. (2021) find that FinTech
innovations are positively associated with SME efficiency. Overall, FinTech firms have
been shown to facilitate innovation in the financial sector as a whole (Chen et al. 2019).

However, some studies reveal specific negative industry spillovers from several FinTech
innovations. Buchak et al. (2018) relate the growth of shadow banking to technology-
related financial “innovations” They indicate that while the lack of or deficient regulation
accounts for the majority of the growth in the shadow bank industry (60%), technology
accounts for roughly 30%. In this sense, innovation and the emergence and adoption of
new technologies play an important role in the bubble theory. However, bubbles and
innovation occur at all times. Frehen et al. (2013) find evidence of an innovation-based
explanation for the first financial bubble (the South Sea bubble) in 1720. Therefore, it is
unsurprising that an emergent body of literature has examined the impact of FinTech on
financial stability. Foote et al. (2018) find that the technological transformation in mort-
gage underwriting fed the 2000s housing boom. In some related activities, the cascade
of information from debt consolidations by marketplace lenders to banks resulted in an
inefficient extension of credit and higher defaults (Chava and Paradkar 2018).

The emergence of FinTech companies has been examined from the perspectives of
entrepreneurship and startups. Founders of FinTech companies are often former bank
employees who lost (or left) their jobs in the aftermath of the 2008 crisis. Haddad and
Hornuf (2019) investigate the economic and technological drivers that lead entrepre-
neurs to create a FinTech company. They find that a favorable economic climate, which
includes ample investment and funding sources as well as a developed Internet and
mobile network infrastructure—along with an increasingly qualified labor force are the
factors that drive the emergence of FinTech startups. Laidroo and Avarmaa (2020) find
that greater FinTech establishment intensity characterizes smaller countries, countries
with stronger information and communications technology services clusters, and coun-
tries that have experienced a crisis during the recent decade. Zavolokina et al. (2016)
argue that FinTech is not triggered by exclusively one and only driver of financial inno-
vation, but rather is influenced by a combination of economic, technological, and reg-
ulatory factors. Brandl and Hornuf, (2020) conclude that the future of digital financial
innovations will not be decided by technological superiority but by institutional fac-
tors. In recent years, the emergence and success of these projects have been related to
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their ability to raise capital. Cumming and Schwienbacher (2018) examine the pattern
of FinTech venture capital investments globally relative to other types of investments.
They find that FinTech venture capital projects are relatively more common in countries
with weaker regulatory enforcement and without a major financial center. Cojoianu et al.
(2020) find that regions with historically low average levels of trust in financial services
attract less FinTech investment overall.

On the demand side, Carbo-Valverde et al. (2020a) indicate that bank customers only
adopt non-bank financial services once they are frequent and diversified digital bank
customers, suggesting that there is a certain degree of complementarity between bank
and non-bank digital channels. Regarding the specific adoption of FinTech, Gulamhu-
seinwala et al. (2015) find that early adopters of FinTech tend to be young, high-income
customers. Frost (2020) shows that adoption can be related to the high cost of traditional
finance, a supportive regulatory environment, and other macroeconomic factors. More-
over, the adoption rate seems to be larger for companies offering money transfers and
payments. Radcliffe and Voorhies (2012) demonstrate that digital payments help over-
come trust barriers that may prevent people from adopting a new technology platform.
Similarly, Ryu (2018) examines why people are willing to use new financial technologies
and find that legal risk has the most negative effect on FinTech continuance intention,
while convenience has the strongest positive effect. Some strategic and governance fac-
tors, such as founders’ prior experience, degree of customer centricity, and the existence
of cooperative partnerships with financial institutions and e-commerce firms, have been
found to increase the adoption of FinTech services (Soriano 2017). Finally, differences in
adoption rates with respect to gender are observed. While men tend to adopt FinTech
services at a higher rate, the economic impact of having access to FinTech services is
greater for women (Carlin et al. 2017).

Recent studies have also suggested that FinTech firms offer the possibility of improving
financial inclusion (French et al. 2020; Sha’ban et al. 2020), such as technological innova-
tions that enable the delivery of financial services to unbanked populations (Kauffman
and Riggins 2012). In this sense, digital payments represent the second stage in the path-
way toward digital financial inclusion (Radcliffe and Voorhies 2012). In countries with
poorly developed infrastructure, wherein fees for money transfer services tend to be
high, financial innovations that allow people to transfer money or make payments easily
are likely to play a role in attracting part of the population (Evans and Pirchio 2015). Jag-
tiani and Lemieux (2018) indicate that FinTech lenders fill credit gaps in areas with few
bank branches and provide lending to creditworthy borrowers whose banks may not be
serving. The impact of FinTech on financial inclusion is also likely to explain why emerg-
ing economies with a substantial unbanked population exhibit higher adoption rates of
FinTech services. In this sense, Brazil, China, India, Mexico, and South Africa exhibit
adoption rates considerably higher than the global average.

Break-even analysis

While directly examining whether a FinTech is profitable may have some caveats (e.g.,
some long-term investments classified as expenses may lead to a reduction in earnings),
prior literature has shown that reaching a break-even point is one of the milestones
for young firms (Churchill and Lewis 1987), which are typically unprofitable in their



Carbé-Valverde et al. Financial Innovation (2022) 8:15 Page 6 of 36

earlier stages (Majumdar 2010). Reaching a break-even point is not necessarily the ulti-
mate objective of all startups, but a tentative goal for most firms in the early stages of
organizational growth (Scott and Bruce 1987). Davidsson and Honig (2003) argue that
reaching a break-even can be considered as one of the firm’s basic goals and, therefore,
a particularly adequate performance measure for startups. Prior studies have also found
that the time to break even is a driver of the selection behavior in new technology-based
firms by venture capital funds (Knockaert et al. 2010). Additionally, prior research on
entrepreneurship has focused on the break-even analysis of startups (Teach et al. 1989).
Delmar et al. (2013) show that, for recently created firms, profitability enhances both
survival and growth. Moreover, reaching profitability serves as a signal of quality (see,
among others, Cassar 2004 or Cosh et al. 2009). Several studies focusing on startups
have conducted a break-even analysis to examine their performance. Lechner et al.
(2006) examine time-to-break-even firms in the case of firms funded through venture
capital, revealing the importance of relationships with competitors for business develop-
ment. Oe and Mitsuhashi (2013) conduct a similar break-even analysis of 382 startups
and establish that the founders’ background plays a role in company performance. Teach
et al. (1989) also use time-to-break-even as a performance measure to evaluate the dis-
covery of new venture ideas on performance.

Consequently, as companies’ survival depends on their ability to become profitable,
previous studies have conducted break-even analyses in many industry sectors and in
various periods (Goddard et al. 2005; Hirsch et al. 2014; Morgan et al. 2009). There is
extensive literature on the determinants of bank profitability (e.g., Athanasoglou et al.
2008; Demirgiic-Kunt and Huizinga 1999; Molyneux and Thornton 1992). However, no
empirical studies exist on the determinants or timing of FinTech profitability. This is the
main contribution of the present study.

Data and methodology

Sample

Our sample was extracted from the entire population of FinTech companies registered
and operating in Spain. Although there is a certain consensus about what a FinTech
company is, there is no specific “activity code” for these firms. Therefore, we follow two
steps to identify FinTech companies. First, we use the Spanish Association of FinTech
and Insurtech (AEFI), which lists all companies in the Spanish FinTech ecosystem, as
a primary source. This information is updated on a monthly basis. Overall, there were
289 FinTech startups by December 2017. To be consistent with the coverage of the Fin-
Tech phenomenon, we removed 15 startups that were integrated into the structure of
some banks, as these bank divisions could not be considered startup FinTech compa-
nies. However, we retained the FinTech firms that were originally created as independent
startups in the sample and established an alliance with banks or received capital injec-
tions from them at some point after inception.

We undertook a second step to ensure that the firms in the sample offered FinTech ser-
vices. Specifically, we cross-checked the AEFI register with two additional data sources:
Crunchbase and Dealroom. These databases, used in prior studies (Cumming and
Schwienbacher 2018; Haddad and Hornuf 2019), contain detailed information on Fin-
Tech startup generation and funding. After double-checking, we remove eight firms that
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provide some technological support to other financial companies (e.g., software devel-
opment and information technology support) but no financial services. Consequently,
the total sample of FinTech firms in Spain that we considered included 266 companies
created by December 2017.

To obtain information about the financial performance of these firms, we rely on
Sabi, a database that is the largest source of financial information for Spanish compa-
nies. It reports balance sheet and other details of business activity as well as ownership
and management indicators for more than 2 million Spanish firms. This information is
available for 170 FinTech startups, which represent 64% of the 266 FinTech firms that we
associate with the FinTech population in Spain. The sample period is from 2005 to 2017.

As some FinTech are dropped from our sample due to the lack of available financial
data about them, we have conducted some checks to provide evidence of the represent-
ativeness of our sample. We compare the distribution of our sample firms (170 firms)
and the population of Spanish FinTech firms (266 firms) across several key character-
istics: business activity, founder type, founder number, location, and digital presence.’
The population distribution is quite similar to our sample distribution across all of these
characteristics. This suggests that our sample seems to provide a valid representation of
the Spanish FinTech population.

While FinTech companies are characterized by the implementation of a technologi-
cal innovation or a financial service, heterogeneity exists in their business specialization
(see, for example, Gimpel et al. 2018; Haddad and Hornuf 2019; Lee and Shin 2018).
We categorize FinTech companies into 10 different groups according to their speciali-
zation: investment, equity finance, personal finance, financial product distribution, pay-
ments, currencies, lending, tax and accounting solutions, financial infrastructure, and
neobanks. Table 1 displays the yearly distribution of FinTech by business segment. The
peak year for FinTech formation was 2014 (36 FinTech firms founded). We observe that
most FinTech companies provide alternative lending (28%) and payment services (21%).
The specialization structure is also found to be similar to that of most countries (see
Haddad and Hornuf 2019).

Methodology

FinTech profitability

An initial simple approach to the determinants of FinTech profitability is a dis-
crete choice model whereby the likelihood of being a profitable FinTech company
is explained by foundational characteristics (XrinTech Foundation;,)> digital presence
(XFinTech Digital Presence;,)» funding sources (XrinTech Fi"“nd"gi,t)’ and efficiency and financial
activity ratios (Xrinancial Information;,)- We employ a linear probability model to estimate
the likelihood of a FinTech startup being profitable, where the binary choice distin-
guishes firms below or over the break-even point:

3 For the sake of brevity and due to space constraints, these results are reported in Additional file 1.
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E(Y|X = x) = Pr(FinTech; Profitable; = 1|X) = A (/30 + IBIXFinTechFoundationM
+/32XFinTechDigitalPresence,v‘[ + ﬂBXFinTech Financing;; + /34XFinancial Information;; (1)

h
+ Z BnYeary + i + eit)

h=1

Second, to further examine the main drivers of FinTech profitability, we rely on the fol-
lowing equation, which is estimated using OLS:

PrOﬁtabihtYi,t|X = Bo + B1XFinTech Foundation; s + /32XFinTechDigitalPresence,',t

+ ﬁ?)XFinTech Financing; ; + ﬂ4XFinancial Information;;
h (2)

+ Z BnYeary + i + eit
h=1

Equation 1 is estimated using a linear probability fixed effect model with firm-level
fixed effect, while Eq. 2 is estimated using a fixed-effects regression.* To address the
potential correlation in the residuals, we compute robust standard errors clustered at the
FinTech level.

How long does it take to break-even?

We also examine the determinants of the time, measured in fiscal years, necessary for a
FinTech startup to break even. In particular, we conduct a survival analysis. In this con-
text, a FinTech company is observed from a period that starts the year in which it is
founded and finishes when it reports a profit. If a FinTech company is founded in 2010,
and it reports positive profits according to its income statements at the end of 2010, we
consider that it has taken that FinTech one fiscal year to be profitable. In a similar sense,
if a FinTech is founded in 2014 and it reports positive profits at the end of 2016, we
consider that it has taken three fiscal years to become profitable. There are some cases
of right censoring for FinTech that cannot be profitable before the end of the research
period (the end of December 2017). Typically, this happens for some FinTech companies
founded in the year before the end of the research period.

Unlike ordinary regressions, survival methods correctly incorporate information from
both censored and uncensored observations to estimate important model parameters.
By employing a survival analysis, we aim to describe the relationship between the char-
acteristics of a FinTech company at the foundation and the time it needs to become prof-
itable in the presence of several covariates. In our case, the event for the survival analysis
occurs when the FinTech firm turns profitable (break-even).

The survival model employed analyzes the relationship between a set of predictor
variables and survival time (the time since FinTech began turning a profit). To examine
the impact of some intrinsic FinTech characteristics on the time it takes the FinTech to
become profitable, we consider a set of variables. We account for the number of found-

ers (single vs. multiple entrepreneurs), the digital presence (born with a mobile app),

4 We thank an anonymous referee for this suggestion. For robustness purposes and to ensure that our results do not
depend on the empirical estimation method employed, we have also estimated random-effects models. The results
(available upon request) are qualitatively similar.
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whether the company is located in a technological cluster (tech cluster), whether the
FinTech is created via an incubator or accelerator program (born accelerator), and the
business activity that the FinTech conducts (business activity). Furthermore, we also
consider whether the type of financing received at the initial stages of activity plays a
role (initial venture capital and initial seed capital).

We employ semiparametric models. While the parametric methods assume that the
survival time follows a certain known probability distribution, the semiparametric
method does not make any assumptions about the shape of the so-called baseline hazard
function. Thereafter, we employ a semiparametric approach: Cox regression. This model
assumes a nonlinear relationship between the hazard function and predictors. We test
whether the proportional hazard ratio is a plausible approach using a test of the pro-
portional-hazards assumption. This test examines, for individual covariates and globally,
the null hypothesis of zero slope, which is equivalent to testing that the log hazard ratio
function is constant over time. Thus, the rejection of the null hypothesis of a zero slope
indicates a deviation from the proportional hazards assumption.

Cox hazard function:

h(t) = ho(t) exp (B1x1 + - - - + Bixx) (3)

Identification

As Abbasi and Weigand (2017) indicate, most of the studies investigating the impact of
different digital financial services on a firm’s performance use accounting ratios (return
on assets and return on equity) as dependent variables. As we measure both the timing
at which a FinTech company breaks even as well as the determinants of profitability, we
use two variables. Following prior literature, we use profitable and profitability. Prof-
itable is a dummy variable taking the value of 1 if the FinTech breaks even (return on
assets is positive), and profitability is computed as the return on assets based on the net
income and total assets at the end of the year.

As for the foundational characteristics of FinTech, we include entrepreneurship,
a dummy variable taking the value of 1 if the FinTech company is founded by a single
entrepreneur or by a group of entrepreneurs, but not by an already established com-
pany (and 0 otherwise). Some FinTech companies are not founded by an entrepreneur or
by a group of them; they are created by already established firms from related business
activities. On the one hand, the degree of enthusiasm that entrepreneurs often put into
their projects can positively influence the project’s success. On the other hand, starting a
FinTech company with the support of an already established and consolidated company
might increase the likelihood of becoming profitable.

It is quite common to see that more than one founder—entrepreneur or company—
decides to collaborate to establish a FinTech company. Hence, we also include the num-
ber of partner founders as an explanatory variable. However, the type of founder/s and
the number of founding partners may confound the impact of those cases in which a
single entrepreneur has an idea and decides to exploit it. Thereafter, we consider when
the FinTech company is created by a single entrepreneur.

We consider the impact of FinTech digital presence on profitability by including two
additional variables. Mobile app is a dummy that takes the value of 1 if the FinTech
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company has a mobile application for Android or I0S, and 0 otherwise. As a significant
proportion of FinTech adoption is conducted through smartphones, it is likely that offer-
ing FinTech products and services not only online but also via mobile apps increases
the base of potential customers. However, the impact of having an app on becoming
profitable may differ depending on FinTech business models (e.g., it seems more impor-
tant to have a mobile app in the payment segment). Additionally, we include a variable
that accounts for potential demand from digital presence, which is digital tracking. As
in prior studies, it is measured by the online search volume index provided by Google
Trends.> Digital tracking provides unique insights about what consumers are doing
online and how they engage with a company’s competitors. Consumers are likely to
engage in information-seeking behavior to reduce any psychological or financial uncer-
tainty involved in the purchasing process (To et al. 2007). Moreover, opinion dynamics
are relevant for understanding consumer behavior (Zha et al. 2021). Thus, we expect a
positive relationship between digital tracking and performance. Finally, we include digi-
tally tracked regionally, which is a dummy variable that takes the value of 1 if most
of the FinTech digital tracking, based on Google Trends, comes from the same region
in which the FinTech company is based. A positive coefficient would mean that having
significant digital tracking in the region in which one is based may positively affect one’s
performance.

Fundamentally, we also include funding, a dummy variable that takes the value of 1 if
the FinTech firm has ever received external funding. We also consider the type of fund-
ing received: venture capital, seed capital, debt financing, and equity crowdfunding. This
is relevant because there is evidence of a change in investment behavior made by venture
capital funds in FinTech ventures after the financial crisis (Cumming and Schwienbacher
2018). However, some of the financing usually comes from public programs, both at the
national and international levels, aimed at fostering the emergence of new startups. We
also anticipate the possibility of receiving public funding through a public subsidy. In
other cases, some FinTech companies do not receive any private or public funds but are
created in an incubator or accelerator program. FinTech accelerator is a dummy vari-
able that takes the value of 1 if the company has taken part in an incubator or accelerator
program, and O otherwise. Hallen et al. (2014) reveal the positive benefits that startups
receive from being part of a top accelerator program (they raise venture capital invest-
ment and gain customer traction faster). Gazel and Schwienbacher (2020) also find that
the risk of failure is significantly lower for FinTech startups that have been developed in
an incubator. In line with this prior literature, a positive effect on FinTech companies’
profitability could be expected by its participation in an incubator or accelerator pro-
gram. Hornuf et al. (2020) demonstrate that banks attempt to meet new digitalization
requirements by interacting with FinTech startups in the form of alliances. Therefore, we
include bank investor, which is a dummy variable taking the value of 1 if a bank has ever
invested in the FinTech company. While banks have undertaken massive investments
in information technologies (IT) with a positive impact on their customers’ digitaliza-
tion (Carbo6-Valverde et al. 2020b), they have realized that cooperation with FinTech

5 See Jun et al. (2018) which examined the trends in research studies that utilized Google Trends over the past decade.
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companies is a key approach to foster innovation (Carb6-Valverde et al. 2021). Naz-
aritehrani and Mashali (2020) find that bank managers can improve their market share
by developing innovative digital channels, which could be provided by alliances with Fin-
Tech companies. Li et al. (2017) show that there is a certain degree of complementarity
between FinTech and traditional banking. However, Drasch et al. (2018) show that banks
struggle to address the associated challenges because banks and FinTech companies have
complex relationships (Hung and Luo 2016). Klus et al. (2019) reveal that the motives
for establishing an alliance between banks and FinTech companies are different. While
FinTech companies are especially interested in building functioning and stable compa-
nies, banks want to learn more about FinTech’s dynamics and agility. Kou et al. (2021a,
b) argue that among Fintech investments, banks should mainly focus on payment and
money transferring alternatives.

Although region fixed effects are included in the regressions, we also control for tech
clusters. Prior industry reports demonstrate that most FinTech companies are geo-
graphically clustered.® Gazel and Schwienbacher (2020) find that being located in a
larger cluster reduces the risk of failure and increases the likelihood of being acquired.
Therefore, we include a dummy that takes the value of 1 if the FinTech company is based
at Madrid, Barcelona, or Valencia.

As prior literature has demonstrated, profitability is typically related to various firms’
accounting ratios. FinTech size is measured using total assets. Asset structure is com-
puted as the ratio of current assets to total assets. The liquidity ratio is computed as the
current assets to current liabilities. Solvency is measured as the ratio of shareholders’
equity to total assets computed at the end of year t multiplied by 100. Leverage is the
ratio of the sum of non-current liabilities and loans to shareholders’ equity. Finally, we
also consider a measure of FinTech efficiency, using the net asset turnover ratio, which is
an indicator of the firm’s ability to generate revenue.

Table 2 describes the main variables and sources, while Table 3 provides the summary
statistics of some of the key variables used in the analysis.

Analysis of FinTech environment

Profitability

Additional file 1: Figure S2 illustrates the share of FinTech firms that are profitable
(reporting positive returns) over time since their inception.” We observe that during the
first year of activity, only 25% of FinTech firms are profitable; this result is in line with the
previous industry. In the second year, about 40% of the firms are profitable, while after
the third year, a majority (54%) are able to make a profit. This positive trend continues
over time, and in the fifth year of life, almost all firms still operate are profitable. As the
peak in the creation of FinTech firms occurred in 2014, we also computed the profitabil-
ity level for those firms that originated between 2014 and 2017. Although these figures
are not reported, we observe similar results compared to those obtained using the full
sample (24% of the total number of FinTech firms are profitable at the end of the first
year, 42% are profitable after the second year, and 72% are profitable after the third year).

6 See the Global FinTech Hub Report (2018)

7 Due to space constraints, all the Figures describing the FinTech environment are shown in Additional file 1.
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Table 2 Variables description and source

Variable Description Source

Panel A. Dependent variables

Profitable Dummy variable taking the value 1 if the FinTech Sabi
company is profitable (return on assets is positive)

Profitability Return on assets based on the net incomes and total ~ Sabi
assets at the end of the year

Panel B. Financial information

Size Total assets at the end of year t (in millions €) Sabi

Asset structure Ratio: current assets to total assets at the end of year ~ Sabi
t

Liquidity Ratio: current assets to current liabilities computed at ~ Sabi

the end of year t

Solvency Ratio: shareholders’equity to total assets computed  Sabi
at the end of year t multiplied by 100

Leverage Ratio: total sum of non-current liabilities and loans to  Sabi
shareholders’ equity computed at the end of year t

Indebtedness Ratio: total internal funds to total equity computed ~ Sabi
at the end of year t

Efficiency Ratio: operating revenue to the total sum of share- Sabi
holders'equity and noncurrent liabilities computed
atthe end of year t

Panel C. Entrepreneurship

Entrepreneurship Dummy variable taking the value 1 if the FinTech Dealroom.co & Crunchbase
company is founded by an entrepreneur or a group
of entrepreneurs
Number of founders Number of founding partners Dealroom.co & Crunchbase
Single Entrepreneur Dummy variable taking the value 1 if the FinTech Dealroom.co & Crunchbase

company is founded by a single entrepreneur
Panel D. Digital presence

Mobile app Dummy variable taking the value 1 if the FinTech Dealroom.co & Crunchbase
company has a mobile application for Android or I10S
inyeart

Born mobile app Dummy variable taking the value 1 when the FinTech  Dealroom.co & Crunchbase

company has had a mobile application for Android
or 10S since its foundation

Digital tracking Search Volume Index taking a value between 0 and ~ Google Trends
100 provided by Google Trends

Digitally tracked regionally ~ Dummy variable taking the value 1 if most of the Google Trends
digital tracking, based on Google Trends, comes from
the same region in which the FinTech company is
based

Panel E. Funding

Funding Dummy variable taking the value 1 if the FinTech Dealroom.co & Crunchbase
company has ever raised capital

VC Dummy variable taking the value 1 if the FinTech Dealroom.co & Crunchbase
company has ever raised venture capital

Initial VC Dummy variable taking the value 1 if the FinTech Dealroom.co & Crunchbase
company has raised capital through venture capital
during its foundation (in an early stage)

Capital Seed Dummy variable taking the value 1 if the FinTech Dealroom.co & Crunchbase
company has ever raised seed capital

Initial seed capital Dummy variable taking the value 1 if the FinTech Dealroom.co & Crunchbase
company has raised seed capital in its foundation (in
an early stage)

Debt financing Dummy variable taking the value 1 if the FinTech Dealroom.co & Crunchbase
company has ever raised capital through debt
financing
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Table 2 (continued)

Variable Description Source

Equity crowdfunding Dummy variable taking the value 1 if the FinTech Dealroom.co & Crunchbase
company has ever raised capital through equity
crowdfunding

Public subsidy Dummy variable taking the value 1 if the FinTech Sabi
company has ever received a public subsidy

FinTech accelerator Dummy variable taking the value 1 if the FinTech Dealroom.co & Crunchbase
company has ever taken part in an incubator or
FinTech accelerator program

Born accelerator Dummy variable taking the value 1 when the FinTech Dealroom.co & Crunchbase
company was born as part of an incubator or FinTech
accelerator program

Bank investor Dummy variable taking the value 1 if a bank has ever  Dealroom.co & Crunchbase
invested in the FinTech company

Panel D. Location

Tech cluster Dummy variable taking the value 1 if the FinTechis ~ Sabi
based at Madrid, Barcelona, or Valencia

Panel E. Robustness

Log of sales Natural logarithm of FinTech sales at the end of the  Sabi
year
Profitable (EBITDA > 0) Dummy variable taking the value 1 if the ebitda of Sabi

FinTech company is positive at the end of the year

Successful funding round Dummy variable taking the value 1 if the FinTech has  Dealroom.co & Crunchbase
been able to conduct a successful funding round
(VC or Capital Seed)

High Digital Impact Dummy variable taking the value 1 for those FinTech  Google Trends
firms whose online search volume index (by Google
Trends) is above the annual mean for the FinTech
sample

High Bank Closure Dummy variable taking the value 1 for those FinTech  Sabi & Bank of Spain
firms based at a province where the % change in
bank branches from 2008-2017 is above the %
change in bank branches for the whole country

These findings reveal that despite the FinTech revolution, which provide a niche for
startups offering an innovative approach to traditional financial services, FinTech firms
struggle to be profitable in their initial stages. A type of “natural selection” is likely to
take place in which some projects find it difficult to monetize their innovations and are
then expelled from the market, thus not surviving the initial stage. Additional file 1: Fig-
ure S2b illustrates the average profitability of the sector. Considering profitability since
its foundation, this figure reveals that, on average, FinTech companies are not profitable
during the initial three years of activity, based on persistent losses in the sector. Using
the return-on-equity ratio, Additional file 1: Figure S2c illustrates a similar result. The
data reveal that profitability takes 3 years, on average.

Sales growth and employability

While sales seem to increase over time (Additional file 1: Figure S3), the percentage of
sales growth is larger from the third year onwards. Regarding the employability of the
sector, Additional file 1: Fig. S4a illustrates that FinTech companies increase their labor
demand over time. As expected from their sales growth, the labor demand increases
over time, on average tripling by the fifth year of activity. Within the first year of activ-
ity, a FinTech company employs eight people, on average. However, a median of two
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Table 3 Summary statistics

Variable n Mean p50 Std. Dev Min Max
Profitable 706 040 0.00 049 0.00 1
Profitability 706 —0.21 —0.05 0.62 —525 1.76
Size (mil €) 706 2,470.56 378.80 11,230.11 1.93 146,916.70
Asset structure 706 0.61 0.64 032 0.01 1
Liquidity 706 17.60 1.93 99.14 0.02 1,219.81
Solvency 706 36.98 46.23 85.55 —51444 1,586.50
Leverage 706 —535.98 0.85 17,548.81 —462,265.70 14,222.37
Indebtedness 706 65.21 5377 62.18 0.02 614.44
Efficiency 706 348 0.53 21.29 —30.21 44561
Entrepreneurship 706 0.87 1 033 1 2
Number of founders 706 1.98 2 1.16 1 8
Single entrepreneur 706 0.38 0 0.49 0 1
Mobile app 706 0.14 0 0.35 0 1

Digital tracking 706 17.99 1 20.23 0 83.08
Digitally tracked regionally 706 0.36 0 048 0 1
Funding 706 0.24 0 043 0 1

Public subsidy 706 0.1 0 032 0 1
FinTech accelerator 706 0.01 0 0.12 0 1

Bank investor 706 0.03 0 0.16 0 1

Tech cluster 706 0.76 1 043 0 1

employees is noted during the first year of activity. This diversity in the labor force is
likely to be explained by the differential labor intensity across business activities. For
example, we observe that FinTech companies in the financial infrastructure segment
consistently employ a larger number of people than those engaged in other business

activities.

Other ratios: solvency, liquidity, leverage, financial expenses, and asset turnover ratio

We also examine the evolution of some relevant ratios to examine FinTech companies’
financial profiles over time (see Additional file 1: Figure S5). Solvency is measured as
shareholder equity to total assets. This ratio seemingly remains stable over time. A simi-
lar stable evolution is found for the liquidity ratio, measured as current assets to current
liabilities. As for leverage, measured as the sum of non-current liabilities and loans to
shareholder equity, we observe that it is typically zero during the first and second years
of activity and increases thereafter. The need for external funding emerges after the third
year and is accompanied by an increase in financial expenses. Relatedly, Additional file 1:
Figure S5c reveals that while during the first and second years, the efficiency ratio (net

asset turnover) is small, it increases thereafter.

Foundational characteristics

FinTech foundation: Who?

Panel A of Table 4 illustrates that, as expected, most FinTech companies are founded by
entrepreneurs (89%), and the remaining 11% are started by existing companies. Panel
B illustrates that, on average, most FinTech firms are founded by two people. FinTech



Page 16 of 36

(2022) 8:15

Carbo-Valverde et al. Financial Innovation

| %CL'L %1901 %9C'L %06’ LY %1901 %EL L %EeC'C %EeC’C %6L'C %056 %
6/l 14 6l €l S 6l 1c 4 4 S a [e10]
buipund 7 |aubg
scel S6'€C 8SY 801 L1161l 6SlL €8¢l SCoe € el €86  UBIPSW :PIOA
6881 S6'eC Lol LIel 601¢ GG'/LC €81 80¢ €LL 8yl 06!l ueawl PO
166 99¢ 9 SC9 80/L €8¢l 911 S/ [ay4 /86 85, uelpaw :uteds
8y /L 99°¢ Sd’ el [4R 34 L1991 6691 7981 19§ 7A4) VA ueaw :ujeds
(spuai| 3]b00D) aouasald [D1BI ' jpUbd
o¢ L 0 9 1A 4 Cl 0 0 14 4 SIPYI0
4! 0 0 0 € 4 4 0 0 4 € edUseA
39 0 9 4 4 L 4 [4 L L 4 euoedieg
68 0 6 8 e 4 6l ¥ € ¥ vl pupew
UoiIL207 ) |aUbg
8 14 € 8 L ¥ S 14 14 € ¥ WinWixey
4 4 e € 4 L 4 gl S¢ L 14 Uelpsy
1'c 14 e ¥6'C 8C'C JAN! ¥0'¢C €81 SC [A] S6'L uesiy
$1opUNoy JO JaquUNN °g [aUbd
%L1 %0 %L %9 %61 %0 %€l %0 %0 %0 %06 Auedwod
%68 %001 %€6 %16 %18 %001 %L %001 %001 %001 %16 Inauaidanug
1apunoy Jo adA| 'y [aubd
uonnqisip
ainpnaiseyul  Aduelnsuod spnpoud jJuawabeuew
|elol  sjueqosaN |enueuly ssauisng  Buipuaq  sapuan)  syudwled leppueuly  @Dueuy |euosidd  ddueuy Alinb3z 19sse/IUSWIISIAU|

Buipuny pue ‘aduasaid [e}BIP ‘U0 ‘SI3PUNOY JO JaquNU 12punoy Jo adA) Ag ssiuedwod Yyoa|uld Jo ajduwies [jny Y3 o) SOsiels Alewwns ¢ ajqel



Carbé-Valverde et al. Financial Innovation (2022) 8:15 Page 17 of 36

companies offering business consultancy solutions or financial infrastructure are more

likely to be founded by entrepreneurs.

FinTech foundation: Where?

Panel C of Table 4 illustrates that most FinTech startups are founded in large cities. There
are three main FinTech clusters in Spain: Madrid, Barcelona, and Valencia. Only 21% of
all FinTech companies in our survey were established outside these large Spanish cities.
These FinTech clusters also coincide with territories that are home to a larger number of

traditional financial institutions.

Digital presence

Table 4 (Panel D) illustrates that while differences exist across business models, FinTech
companies that provide lending, payment, and currency exchange services have a signifi-
cant online presence. However, FinTech companies engaged in personal finance appear
to receive less online attention. The digital presence of FinTech companies has increased
over time. An increase in the volume of traffic search for FinTech companies has been
evident since 2007-2008, with a particularly high growth rate in 2011-2012.

Financing

We also explore whether these FinTech firms underwent various financing rounds, doc-
umenting 179 deals or rounds within the sample. As Table 5 illustrates, most of these
deals took place from 2014 onward. Furthermore, we find that, on average, each deal has
two investors. However, as Column 2 reveals, the average number of investors decreased
slightly in 2016 and 2017. In 2013, each deal raised less than the €5 million threshold, in
the period 2014—-2017, the amount raised per deal more than doubled.

Table 5 reports these investments in FinTech companies using the business model. We
find that FinTech firms in the lending segment raised significantly more capital (40% of
the total) than FinTech companies in other industries.

Table 6 illustrates the lower probability of receiving funds during the first year of
activity. The percentage of FinTech companies receiving funding increases by 19% (2.28
points) from the first to the second year; it is even more common to receive funds dur-
ing the third year, in which 15% of FinTech firms raised capital. Furthermore, we also
observe that raising funds through seed capital seems to be more common during the
first and second years. A venture capital round often takes place for FinTech firms oper-
ating in the market for at least one year.

Additionally, we observe that banks appeared as investors in only 24 investment
rounds (13%). Most of these occurred in 2016 and 2017.
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Table 6 Summary statistics of FinTech companies receiving funds by date of foundation

T % FinTech % FinTech raising % FinTech raising % FinTech raising % FinTech raising
raising funds by venture  funds by capital  funds by debt funds by equity
funds capital seed financing crowdfunding

1 11.83 2.96 7.69 0.00 0.00

2 14.11 4.12 7.65 118 118

3 1533 4.67 533 133 0.67

4 13.95 4.65 3.88 2.33 0.78

5 14.86 4.26 3.19 1.06 0.00

Mean T1-T5 13.90 4.07 5.90 112 0.56

Empirical results

Determinants of the break-even point

Table 7 reports the results of the likelihood of reaching a break-even point.® We find that
large FinTech companies are more likely to be profitable.” Moreover, we also find that
FinTech companies with a higher proportion of current assets over non-current assets
(asset structure) and a larger solvency ratio are exhibit a higher likelihood of becoming
profitable. As for foundational characteristics, FinTech companies founded by entrepre-
neurs are less likely to become profitable than firms founded by an established company
or group of companies. However, the break-even probability increases if the founder is a
single entrepreneur.

With regard to digital presence, having a mobile app does not increase the probabil-
ity of being profitable. However, if we do not control for business models, the presence
of a mobile app turns out to be positive and statistically significant. Therefore, its posi-
tive association with the break-even likelihood holds only for certain business segments.
Additionally, FinTech companies with a larger potential demand (proxied by digital
tracking) are more likely to be profitable.

We find that receiving external financing does not increase the probability of being
profitable. However, we find that those FinTech companies that are created at an incuba-
tor or having partly participated in a FinTech accelerator program are associated with
a higher probability of becoming profitable. Contrary to our expectations, we find that
being located in a FinTech technological cluster does not increase the probability of
reaching a break-even point.

What drives the magnitude of profitability?

Table 8 illustrates the estimation results for Eq. 2 on the determinants of FinTech prof-
itability (measured by the return on assets). We find that profits are greater for larger
and solvent FinTech companies that present a relatively low proportion of long-term

8 To ensure that our results are not influenced by outliers values of some financial variable, for robustness purposes,
we re-run our models employing winsorization to the minimum and maximum values at the 1st and 99th percentiles,
respectively. The results, shown in Additional file 1: Table 18, are qualitatively similar to those reported in the main
regressions.

° Furthermore, in unreported regressions to account for a possible non-linear relationship between FinTech profitability
and size, we included the square value of size. We found that size remains positive and statistically significant while the
square is not significant, suggesting that potential non-linearities between size and profitability do not affect the results.
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Table 7 Drivers of being a profitable FinTech company
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Variables Financial information FinTech variables All
Size 8.485%** 7.103***
(1.388) (1.8887)
Asset structure 0.378*** 0.335%**
(0.0784) (0.0786)
Liquidity —0.000134 —0.000113
(0.000178) (0.000185)
Solvency 0.000742*** 0.000703**
(0.000256) (0.000286)
Leverage 1.74e—08 3.33e—-07
(247e—07) (3.16e—07)
Efficiency 0.000993 0.000922
(0.000731) (0.000793)
Entrepreneur —0.966*** —0.276%*
(0.268) (0.107)
Number of partner founders — 0.605%** —0.0266
(0.131) (0.0358)
Single entrepreneur 0.208** 0.174**
(0.090) (0.0827)
Mobile app 0.0840 0.0224
(0.0948) (0.0630)
Digital tracking 0.0025* 0.0067***
(0.0013) (0.0014)
Digitally tracked regionally —0.586*** —0.0281
(0.0346) (0.0629)
Funding —0.0661 —0.090
(0.0830) (0.068)
Public subsidy —0.0109 —0.00942
(0.0865) (0.0597)
FinTech accelerator 0.3971%** 0.250%*
(0.145) (0.0995)
Bank investor —0.0534 —0.0733
0.111) (0.100)
Tech cluster —0.829*** —0.275**
(0.0917) (0.136)
Time trend 0.0165% 0.0508%*** 0.0573%**
(0.00979) (0.0147) (0.0149)
Observations 706 706 706
Number of FinTech 170 170 170
Year Yes Yes Yes
Fixed Effects Yes Yes Yes
Clustered standard errors FinTech FinTech FinTech
R? 0.3583 0.5951 06119

This table presents the coefficients and the clustered standard errors for the panel probit regressions on FinTech company
profitability. The dependent variable is a binary variable that takes the value 1 if the FinTech company is profitable (return on
assets is positive). All variables are defined in Table 2. Standard errors are clustered at the FinTech-level. A constant term (not
reported) is included in all regressions. *, **, *** Coefficients are statistically significant different than zero at least at 10%,

5%, and 1% levels
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Table 8 The magnitude of FinTech company profitability

Variables Financial FinTech variables All Profitable=1 Profitable=0
information
Size 6.399%** 5.856%** 0.538 36.986**
(1.429) (2.213) (1.064) (16.087)
Asset structure 0.211** 0.176** 0.178*** —0.0936
(0.0881) (0.0860) (0.0566) (0.110)
Liquidity 4.21e—05 —4.93e—05 —0.000306***  3.73e—05
(0.000158) (0.000149) (9.25e—05) (0.000144)
Solvency 0.00306*** 0.00305%** 0.00109*** 0.00454***
(0.00109) (0.00107) (7.32e—05) (0.000895)
Leverage — 1.48e—06*** —157e—06** —1.45e—05 —2.10e—06**
(3.54e—07) (6.20e—07) (9.39e—06) (8.80e—07)
Efficiency 0.00251* 0.00251* 0.00029 0.00642***
(0.00146) (0.00135) (0.00026) (0.00208)
Entrepreneur —0.159 —0.148 0.0430 0.0648
(0.121) (0.129) (0.0729) (0.190)
Number of partner —0.0810* —0.0834* 0.000155 —0.0927
founders
(0.0477) (0.0473) (0.0270) (0.0671)
Single entrepreneur —0.0551 —0.0807 —0.0223 —0436*
(0.107) (0.0953) (0.0514) (0.217)
Mobile app —0.158* —0.126 —0.0391 —0.199*
(0.0884) (0.0779) (0.0490) (0.120)
Digital tracking —0.000158 —0.00116 —0.000631 —0.00113
(0.00154) (0.00129) (0.000770) (0.00230)
Digitally tracked —0.146* —0.150** —0.0314 —0.153**
regionally
(0.0708) (0.0588) (0.0458) (0.0686)
Funding —0.198** —0.130* —0.0753 —0.0640
(0.0933) (0.0757) (0.0496) (0.113)
Public subsidy 0.0794 0.0245 —0.0104 0.0117
(0.0780) (0.0731) (0.0490) 0.121)
FinTech accelerator —0.00521 —0.0138 —0.0203 —0.0696
(0.233) (0.246) (0.0915) (0.364)
Bank investor —0.0344 —0.124 —0.181%* —0.0495
(0.144) (0.137) (0.0860) (0.144)
Tech cluster —0.124 —0.00745 0.104* 0213
(0.107) (0.122) (0.0534) (0.286)
Time trend 0.00132 —0.00431 0.0113 0.0160** —0.00995
(0.0101) (0.0121) (0.0112) (0.00666) (0.0168)
Observations 706 706 706 288 418
Number of FinTech 170 170 170 95 149
Year Yes Yes Yes Yes Yes
Fixed Effects Yes Yes Yes Yes Yes
Clustered standard ~ FinTech FinTech FinTech FinTech FinTech
errors
R? 0.5464 0.4550 0.552 0.7299 0.4786

This table presents the coefficients and the clustered standard errors for the panel regressions on the magnitude of FinTech
company profitability. The dependent variable is the FinTech return on assets. All variables are defined in Table 2. Standard
errors are clustered at the FinTech-level. A constant term (not reported) is included in all regressions. ¥, **, *** Coefficients
are statistically significant different than zero at least at 10%, 5%, and 1% levels
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Table 9 Time to profitability
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Variables

Test of proportional-hazards
assumption

Rho (p value)

Cox regression model

Hazard ratio

Entrepreneurship

Single entrepreneur

Born mobile app

Born tech cluster

Born accelerator

Initial seed capital

Initial venture capital

Equity finance

Investment

Personal finance

Lending

Neobank

Payments

Currencies

Financial product distribution

Business consultancy

Financial Infrastructure

Global test (p value)

Observations
Clustered standard errors

0.115
(0.178)
—0.043
(0.635)
0.117
(0.144)
0.028
(0.746)
0.034
(0.837)
0.126
(0.220)
0.024
(0.859)
—0.024
(0.802)
—-0.114
(0.214)
—0.043
(0.644)
—0.010
(0.913)
—0.036
(0.702)
—0.045
(0.638)
—-0.117
(0.137)
0.015
(0.879)
—0.028
(0.765)
—0.018
(0.850)
0.7311

0.645*
(0.152)
1.516%**
(0.205)
1.353
(0.404)
0.645%**
(0.104)
1.660%*
(0.407)
1.495%*
(0.307)
0.869
(0.219)
1.725
(0.999)
1.569
(0.964)
0.693
(0.535)
1.468
(0.843)
4.195%*
(2.514)
1457
(0.856)
1.350
(0.973)
0.762
(0.473)
1.651
(0.966)
2.099
(1.226)
170
FinTech

This table presents the results of the survival analysis on the time (years) to profitable. FinTech. Column 1 reports the rho
value and the p value associated for the test of proportional hazards assumption. Column 2 reports the hazard ratio for the
Cox Regression Model. All variables are described in Table 6. Standard errors are clustered at the Fintech-level. A constant
term (not reported) is included. *, **, *** Coefficients are statistically significant different than zero at least at 10%, 5%, and

1% levels

assets on their balance sheets and with substantial digital tracking by potential custom-

ers. Leverage has a negative and significant impact on profitability. Consistent with the

break-even results, we find that receiving external funding has no significant impact on

profits. While FinTech companies, which are part of an incubator or FinTech accelerator
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program, are more likely to be profitable, we find that when such FinTech companies are
profitable (break-even), they are not associated with significantly larger profits.

Furthermore, we reran our regressions for profitable and non-profitable FinTech sepa-
rately to comprehensively examine the impact of the variables on the size of financial
performance, conditional on being a profitable FinTech company or not. Columns 4 and
5 present the results of these regressions. These results are in line with the findings of
the total sample.

The determinants of the break-even timing

As mentioned above, it takes 3 years, on average, for a FinTech company to become
profitable. However, as the survival analysis on the time necessary to reach the break-
even point indicates, some characteristics play a particularly significant role in reduc-
ing the time to profitability. Table 9 illustrates the estimation results from the survival
regression model, wherein the dependent variable is the number of years required for
a FinTech firm to become profitable. Column 1 reports the results of the test of the
proportional hazards assumption. As both covariate-specific and global tests reveal,
there is no evidence that the proportional-hazards assumption has been violated. Col-
umn 2 reports the hazard ratios of the Cox regression model. A hazard ratio higher
than 1 means that FinTech companies with this characteristic are statistically more
likely to be profitable sooner than those without this characteristic.

We observe that the type of foundation plays a role in the time necessary to become
profitable. The hazard ratio of a single entrepreneur is larger than one, which means that
FinTech firms founded by a single entrepreneur are 1.516 times more likely to obtain
positive profits earlier than those that are not founded by a single entrepreneur. FinTech
companies created in an incubator or accelerator program are 1.660 times more likely to
be profitable sooner than non-participants. While an initial venture capital round does
not seem to have a positive effect on profitability, we find that FinTech companies that
obtain funds through seed capital are 1.495 times more likely to be profitable sooner.
Figure 1 plots the survival functions provided by the Cox proportional hazards regres-
sions. The sooner the survival function goes to zero, which means that the FinTech com-
pany requires less time to be profitable. We observe that FinTech companies that have
taken part in an incubator or accelerator program and/or received funding through seed
capital are founded by a single entrepreneur and located outside a tech cluster report
profits sooner.

Robustness tests and additional analyses

Post-crisis FinTech firms

As our research period covers the years before and after the global financial pre-crisis
and post-crisis, one potential distortive effect may derive from the possibility that Fin-
Tech companies that originated after the financial crisis are substantially different from
those founded before the crisis. Consequently, we reran our model for the sub-sample of
FinTech companies that were created after the financial crisis. Table 10 shows that the
results are in line with the findings for the entire sample.
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Table 10 Robustness: post-crisis FinTech companies and early years

Variables Post-Crisis FinTech Early Stage
Profitable ROA Profitable ROA
Size 6.439%** 5.537% 9.132%** 8.285%**
(1.673) (2.368) (1.926) (2.727)
Asset structure 0.327*** 0.175% 0.340%** 0.261**
(0.0757) (0.0902) (0.0759) (0.102)
Liquidity —0.000297* —0.000224 —0.000301 —0.000257
(0.000175) (0.000145) (0.000237) (0.000175)
Solvency 0.000948%*** 0.00489%** 0.000878** 0.00550%**
(0.000309) (0.000879) (0.000338) (0.000854)
Leverage 581e—07 — 1.26e—06** —6.82e—08 —2.19e—06***
(3.76e—07) (6.32e—07) (3.00e—07) (8.29e—07)
Efficiency 0.00103 0.00255* 0.000748 0.00238*
(0.000742) (0.00131) (0.000570) (0.00131)
Entrepreneur —0.288** —0.178 —0.212*% —0.123
0.116) (0.150) (0.110) (0.150)
Number of partner founders —0.0367 —0.103** —0.0293 —0.0959*
(0.0348) (0.0509) (0.0366) (0.0535)
Single entrepreneur 0.123* —0.129 0.163** —0.106
(0.0733) (0.107) (0.078) 0.114)
Mobile app —0.00208 —0.118 0.0139 —0.0791
(0.0657) (0.0841) (0.0723) (0.101)
Digital tracking 0.00210* 0.000272 0.0025* —0.000124
(0.00126) (0.00154) (0.00136) (0.00180)
Digitally tracked regionally —0.0401 —0.176*** 0.00139 —0.121*
(0.0571) (0.0673) (0.0601) (0.0676)
Funding —0.138** —0.193** —0.157%** —0.0887
(0.0617) (0.0902) (0.0537) (0.0930)
Public subsidy —0.0140 0.0202 —0.0340 —0.00298
(0.0629) (0.0828) (0.0699) (0.101)
FinTech accelerator 0.190* —0.00643 0.265** 0.133
(0.101) (0.254) (0.110) (0.292)
Bank investor —0.0559 —0.0600 —0.0996 —0.0162
(0.0952) (0.129) (0.102) (0.175)
Tech cluster —0.249* 0.197* — 0.205%** 0.104
(0.137) (0.101) (0.108) (0.122)
Time trend 0.0450%** 0.00600 0.00476 —0.00102
(0.0135) (0.0133) (0.0134) (0.0142)
Observations 584 584 472 472
Number of FinTech 154 154 156 156
Year Yes Yes Yes Yes
Fixed Effects Yes Yes Yes Yes
Clustered standard errors FinTech FinTech FinTech FinTech
R’ 0.5898 0.4291 0.6656 0.6758

This table presents the coefficients and the clustered standard errors for the panel probit regressions on FinTech profitability.
In Columns 1 and 3, the dependent variable is a binary variable that takes the value 1 if the FinTech company is profitable
(return on assets is positive). In Columns 2 and 4, the dependent variable is the FinTech return on assets. Column 1 and 2
report the results for the subsample of FinTech companies founded after the crisis period (from 2009 onwards). Columns 3
and 4 report the results during the first four years of a FinTech company’s life. All variables are defined in Table 2. Standard
errors are clustered at the FinTech-level. A constant term (not reported) is included in all regressions. ¥, **, *** Coefficients
are statistically significant different than zero at least at 10%, 5%, and 1% levels
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Table 11 Alternative performance measures: sales and ebitda

Variables Log of sales Profitable (EBITDA >0)
Size 69.058*** 5.881%**
(8.039) (1.681)
Asset structure 1.542%** 0.277%**
(0.330) (0.0806)
Liquidity —0.00280%** —0.000495%**
(0.000748) (9.56e—05)
Solvency —0.000688 0.000492**
(0.00110) (0.000231)
Leverage 4.35e—05 —1.52e—08
(0.000102) (3.89e—07)
Efficiency 0.00897 0.00148
(0.00643) (0.00105)
Entrepreneur —0.596** —0.224*
(0.309) (0.115)
Number of partner founders 0.221 0.00566
0.211) (0.0425)
Single entrepreneur 0.954** 0.216**
(0.371) (0.0881)
Mobile app 0.0627 —0.0162
(0.307) (0.0688)
Digital tracking 0.0242%** 0.00229**
(0.00466) (0.00107)
Digitally tracked regionally —0.245 —0.0693
(0.237) (0.0592)
Funding 0.408* —0.084*
(0.221) (0.0446)
Public subsidy —0.260 0.00855
(0.277) (0.0572)
FinTech accelerator 1.556%* 0.353**
(0.598) (0.158)
Bank investor —0.783 —0.129
(0.923) 0.119)
Tech cluster —1.007* —0.342%**
(0.599) (0.126)
Time trend 0.2571*** 0.047***
(0.0411) (0.0163)
Observations 706 706
Number of FinTech 170 170
Year Yes Yes
Fixed Effects Yes Yes
Clustered standard errors FinTech FinTech
R? 0.8457 0.6035

Column 1 presents the coefficients and the clustered standard errors for the panel regression on the natural logarithm of
FinTech sales. Column 2 presents the coefficients and the clustered standard errors for the panel probit regressions on being
profitable (the dependent variable takes the value 1 if the FinTech’s ebitda is positive). All variables are defined in Table 2.
Standard errors are clustered at the FinTech-level. A constant term (not reported) is included in all regressions. *, **, ***
Coefficients are statistically significant different than zero at least at 10%, 5%, and 1% levels
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Early years

Moreover, to ensure that our results are not driven by FinTechs’ profits after reaching the
break-even point, we estimate our model only for the first four years of life of a FinTech
firm. By doing so, we observe the specific drivers of profitability in the early stages of
operation. As illustrated in Table 10, there are no qualitative differences in our baseline
results.

Alternative performance measures

As employing profitability (ROA) as a performance measure of FinTech may imply some
caveats, we employ alternative measures. First, we use two different indicators from the
financial statements: volume of sales and the EBITDA. As it is also common in the startup
literature (Lechner et al. 2006; Sebora et al. 2009), we take the logarithm of the volume of
sales as a dependent variable. In particular, we chose sales and not sales growth because
of possible distortions due to minimal or non-existent sales at the beginning of FinTech’s
existence. Moreover, we rerun our models based on the EBITDA, as in Cacciolatti et al.
(2020) and Minola et al. (2021). This measure of profitability is particularly reliable because
it eliminates the influence of financing and accounting decisions from the measurement of
profitability (Bertrand 2009). In this sense, the EBITDA serves as a proxy for a company’s
current operating profitability (i.e., how much profit it makes with its present assets and its
operations on the output it produces and sells). The results are shown in Table 11, and they
are qualitatively similar to those reported in the main regressions. In particular, we find that
size and asset structure are associated with larger sales and with a positive EBITDA. Addi-
tionally, the FinTech that have a larger digital demand, founded by a single entrepreneur,
and having participated in an incubator program are more likely to have a large volume of
sales and EBITDA.

Furthermore, two alternative measures of performance that can be linked to obtaining
future profits are also considered. First, we examine whether the FinTech firm is able to
conduct a successful funding round. As prior studies have suggested, a successful fund-
ing round reveals that FinTech is able to attract investors’ attention due to its potential to
scale, grow, and obtain large profits in the future. Second, we consider digital impact as
a measure of performance. A large value would mean that the FinTech services provided
are becoming popular among potential consumers. In doing so, our dependent variable
takes the value of 1 if the FinTech’s online search volume index (by Google Trends) is
above the annual mean of the FinTech sample. This variable reveals FinTech’s capacity to
attract the attention of potential clients. Table 12 presents the results. We find that Fin-
Tech created by entrepreneurs, based on a mobile app with a large digital impact, based
on a tech cluster and with a bank as investor, are more likely to complete a successful
funding round. However, we find that a larger digital impact is likely to be obtained by
FinTech firms with a lower number of entrepreneurs, born in an accelerator and funded
via venture capital or capital seed. The results reveal that the drivers of attracting inves-
tors” attention may differ at a certain point from the drivers of attracting potential cli-
ents’ attention.
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Table 12 Alternative performance measures: successful funding round and digital impact

Variables Successful funding round High digital impact
Size 0482 4.010%**
(0.970) 0915)
Asset structure 0.0258 0.147
(0.0430) (0.0895)
Liquidity —0.000196** 0.000124
(8.53e—05) (0.000132)
Solvency —0.000300% 0.000119
(0.000165) (0.000129)
Leverage 3.82e—07*** —7.51e—07
(1.12e—07) (7.29e—07)
Efficiency 0.000708 0.000480*
(0.000722) (0.000245)
Entrepreneur 0.166** —0.320%**
(0.0650) (0.0691)
Number of partner founders 0.0321 —0.139**
(0.0319) (0.0619)
Single entrepreneur —0.0283 —0.161
(0.0596) (0.110)
Mobile app 0.090* 0.079*
(0.049) (0.047)
FinTech accelerator —0.0691 0.293*
(0.048) (0.154)
Bank investor 0.495%** —0.047
(0.0679) (0.077)
Tech cluster 0.0769** —0.141%*
(0.0323) (0.0539)
Digital tracking 0.00258%**
(0.000845)
Digitally tracked regionally 0.0381
(0.0299)
VC 0.267%**
(0.0770)
Capital seed 0.231%***
(0.0359)
Public subsidy 0.0889
(0.0633)
Time trend —0.00229 —0.0067
(0.00554) (0.0077)
Observations 706 706
Number of FinTech 170 170
Year Yes Yes
Fixed Effects Yes Yes
Clustered standard errors FinTech FinTech
R? 0.5089 0.6592

Column 1 presents the coefficients and the clustered standard errors for the panel probit regressions on conducting a
successful funding rounding (VC or Capital Seed) Column 2 presents the coefficients and the clustered standard errors

for the panel probit regressions on having a High Digital Impact (the dependent variable takes the value 1 if the FinTech’s
online search volume index is above the annual mean over the sample). All variables are defined in Table 2. Standard errors
are clustered at the FinTech-level. A constant term (not reported) is included in all regressions. *, **, *** Coefficients are
statistically significant different than zero at least at 10%, 5%, and 1% levels
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Table 13 The impact of bank restructuring

Variables Profitable ROA
High bank closure 0.0161 —0.0204
(0.106) (0.101)
Drivers of FinTech profitability Yes Yes
Observations 706 706
Number of FinTech 170 170
Year Yes Yes
Fixed Effects Yes Yes
Clustered standard errors FinTech FinTech
R? 06119 0.5520

This table presents the coefficients and the clustered standard errors for the panel regressions on FinTech company
profitability (Column 1) and on the magnitude of FinTech company profitability (Column 2). All variables are defined in
Table 2. Standard errors are clustered at the FinTech-level. A constant term (not reported) is included in all regressions.

The impact of bank restructuring

Since bank restructuring and branch closing after the financial crisis may foster the
adoption of FinTech services, we explore how being founded in areas where bank
restructuring and branch closing have been more acute has an impact on profitabil-
ity. Table 13 presents the results. Being founded in areas with a high reduction in bank
branches does not seem to have an impact on FinTech profitability. This result suggests
that as these FinTech companies operate at a global level, where more bank branches are

closed does not seem to foster profitability.

Alternative econometric models
We re-run the survival analysis by considering the two main parametric models that use
the most popular survival functions: the exponential function and the Weibull function.

Exponential survivor function (4):
S(t) = exp {—iitj} (4)

Weibull survivor function (5):
S(t) = exp {—Aitf} (5)

Table 14 illustrates that the results of the parametric models and those of the baseline
(non-parametric model) are highly similar.

Finally, to add robustness and credibility to the empirical results, we re-estimate the
main regressions on the drivers of FinTech profitability (Eqs. 1 and 2) using a generalized
method of moments model.'” The results, reported in Table 15, are in line with the main

findings of this study.

10 \We thank an anonymous referee for this suggestion.
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Table 14 Robustness: alternative parametric survival models

Variables Weibull Exponential
Entrepreneurship —0.575* —0.391**
(0.307) (0.176)
Single entrepreneur 0.608*** 0.333%
(0.178) (0.108)
Born mobile app 0453 0.217
(0417) (0.252)
Born tech cluster —0.537** —0.3471%**
(0.214) (0.127)
Born accelerator 0.977%** 0.254
(0.299) (0.265)
Initial seed capital 0.695*** 0.261
(0.253) 0.178)
Initial venture capital —0.132 —0.0933
(0316) (0.168)
Equity finance 0815 0.304
(0.657) (0450)
Investment 0.665 0.295
(0.715) (0.492)
Personal finance —0.393 — 0400
(0.872) (0.654)
Lending 0.543 0.236
(0.659) (0454)
Neobank 2.004%** 0.953**
(0.676) (0451)
Payments 0.558 0274
(0673) (0.462)
Currencies 0.369 0.168
(0.871) (0.579)
Financial product distribution —0.292 —0.268
(0.705) (0.482)
Business consultancy 0.744 0.362
(0.674) (0.463)
Financial infrastructure 1.031 0.530
(0.673) (0461)
Constant —2.166*** —0915%
0.777) (0.505)
Observations 170 170
Clustered standard errors FinTech FinTech

This table presents the results of the survival analysis on the time (years) to reach profitability. In Column 1, we estimate
a parametric model assuming that the data follow a Weibull distribution. In Column 2, we estimate a parametric model
assuming that the data follow an exponential distribution. All variables are described in Table 2. Standard errors are
clustered at the FinTech-level. A constant term (reported) is included. ¥, **, *** Coefficients are statistically significant
different than zero at least at 10%, 5%, and 1% levels

Discussion

The main findings of this study have implications for several economic actors. In this
sense, understanding what drives FinTech performance has relevant implications for Fin-
Tech entrepreneurs (e.g., to assess an optimal business strategy for growth), investors
(e.g., to make investment decisions based on the managerial, institutional, and financial
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Variables Profitable ROA
Size 171.15%* 3432%%
(3.296) (1.298)
Asset structure 1.007*** 0.0307**
(0.220) (0.0144)
Liquidity —0.000132 —827e—06
(0.000461) (1.44e—05)
Solvency 0.001371%** 0.000437***
(0.000432) (0.000106)
Leverage 0.000108*** —1.37e—07*
(3.91e—05) (8.24e—08)
Efficiency 0.000398 0.000497***
(0.00134) (0.000168)
Entrepreneur — 1.2447%** —0.0309
(0.348) (0.0256)
Number of partner founders —0.438*** —0.0136*
(0.160) (0.00789)
Single entrepreneur 0.172%* —0.0177
(0.0831) (0.0168)
Mobile app 0.302%* —0.0203
(0.136) (0.0148)
Digital tracking 0.00699*** —0.000226
(0.00257) (0.000244)
Digitally tracked regionally —0.0583 —0.0233**
(0.167) (0.0103)
Funding —0316 —0.0108
(0.205) (0.0125)
Public subsidy 0213 0.0208
(0.160) (0.0159)
FinTech accelerator 0.509%** 0.0270
(0.194) (0.0331)
Bank investor —0.845 —0.0305
(1.029) (0.0255)
Tech cluster —04671%** —0.0253***
(0.147) (0.00767)
Time trend 0.0247 —0.000697
(0.0340) (0.00179)
Observations 706 706
Number of FinTech 170 170
Year Yes Yes
Clustered standard errors FinTech FinTech
Hansen test 0.197 0.345

Column 1 and 2 presents the coefficients and the clustered standard errors for the GMM estimation of FinTech profitability.
In Column 1, the dependent variable is a binary variable that takes the value 1 if the FinTech company is profitable (return
on assets is positive). In Column 2, the dependent variable is the FinTech return on assets. All variables are defined in Table 2.
Standard errors are clustered at the FinTech-level. A constant term (not reported) is included in all regressions. *, **, ***

Coefficients are statistically significant different than zero at least at 10%, 5%, and 1% levels

characteristics of FinTech companies), other providers of financial services (e.g., to

understand what drives the profitability of these newcomers when considering poten-

tial alliances), and policymakers (e.g., to design efficient measures able to foster their
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FinTech ecosystems). The examination of FinTech performance is also relevant to under-
stand why some of these start-ups grow significantly, reaching a “unicorn status” while
others face significant difficulties to survive.

Moreover, understanding what drives FinTech companies to be profitable has been
even more relevant since the coronavirus disease 2019 (COVID-19) outbreak because
as recent data have shown, global Fintech funding dropped by 32.4% in the first half of
2020 compared to the previous year (KPMG 2020a). In this sense, the lack of funding as
a result of the pandemic is putting more pressure on FinTech companies to obtain profits
sooner in order to scale, grow, and survive.

Finally, understanding the drivers of FinTech profitability is also valuable for other
researchers and practitioners, especially given the current challenges faced by the
global FinTech phenomenon: (1) the increasing competition, not exclusively from
banks, but also from large technology (BigTech) firms offering financial services as
part of a much wider range of activities, and (2) the uncertainty due to the recent
health emergency due to COVID-19. In this sense, while the large increase in custom-
ers’ usage of digital financial services during the pandemic could be used by FinTech
firms to attract more customers, the sharp decline in global fintech investment as a
result of the pandemic may threaten the entire FinTech sector. Future research may
examine whether BigTechs’ landing into finance may affect the performance of these
FinTech companies, as well as the implications of the Covid-19 crisis on these firms.

Conclusion

The FinTech phenomenon has disrupted the financial services industry with the
emergence of new players, products, and business models. Many FinTech startups
have been created since 2000, especially after the 2007—-2008 global financial crisis.
The growth of the FinTech ecosystem is relevant in several dimensions: the global
population of FinTech firms, the volume invested in the sector, and the number of
customers. While most of these companies offer innovative financial solutions to final
customers (business-to-consumer, or B2C FinTech) or to other companies (business-
to-business or B2B FinTech), they encounter difficulties in reaching profitability. This
study explores the determinants of and time necessary for a FinTech firm to reach the
breakeven point as well as the factors that explain profitability.

Using unique panel data from 2005 to 2017 of Spanish FinTech startups, we find
that large and solvent FinTech companies are more likely to become profitable and
report larger profits. Furthermore, FinTech companies founded by an established
firm, rather than a group of entrepreneurs, are also more likely to become profitable
and report larger profits. Entrepreneurship, however, had a positive and significant
effect on profitability when a single founder was the driver of the project. In line with
Oe and Mitsuhashi (2013), we also find that FinTech companies founded by a single
entrepreneur are more likely to obtain positive profits earlier. In particular, the likeli-
hood is 1.516 times greater. However, contrary to Gazel and Schwienbacher (2020),
we do not find evidence supporting that being located in a FinTech technological
cluster increases the probability of reaching a break-even point. The findings also sug-
gest that companies created in an incubator or participating in a FinTech accelerator
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program are more likely to be profitable and require less time to achieve it. These
results are in line with those reported by Hallen et al. (2014). Unlike prior studies that
highlight the benefits of establishing alliances between banks and FinTech (Haddad
and Hornuf 2019; Klus et al. 2019; Hornuf et al. 2020), we find that FinTech firms with
banks as investors are not more likely to be profitable.

Similar to any other research, our study has certain limitations. Notwithstanding
employing a representative testing ground for research on FinTech profitability, our
findings on the drivers of profitability do not imply causality. In this sense, future
research based on a large and international sample of FinTech firms could pursue an
identification strategy that provides additional results in terms of causality. Addition-
ally, it would be interesting to explore the determinants of FinTech failure.
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