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Abstract: Considering that startups greatly contribute to the economic development and survival of
a country through economic growth and job creation, it is necessary to investigate the profitability of
startups. However, research on this issue has not been developed enough as most previous studies
regarding firm profitability were based on large-scale public companies with relatively easy data
accessibility, not on startups. In addition, it is meaningful to empirically prove whether venture
capital investments and governmental support positively impact on the sustainability of startups as
huge discrepancies exist between traditional academic research and recent practices. Findings from
this study, based on data analytics, are expected to fill the gap in knowledge as it is not clearly known
about firm profitability of startups for their sustainable growth and survival. Focusing on startup
profitability, the main objective of this research is to provide significant theoretical contributions and
practical guidelines for startup entrepreneurs, investors, and policymakers to avoid unsubstantial
growth and find solutions for sustainable growth and survival. To properly and completely analyze
the determinants of firm profitability of startups, this research used the 2018 and 2019 Survey of Korean
Startups by the Ministry of SMEs and Startups of Korea and Korea Venture Business Association with
over 3000 samples.

Keywords: toxic venture capital; unsustainable growth; governmental support; startup; firm
profitability; startup sustainability; data analytics; public data

1. Introduction

According to the business model of venture capital, startups raise large-scale funding and use the
financial resources for their businesses to grow at a faster than normal speed. Then, larger and more
rounds of investments follow. Finally, to sell or to go public brings their early investors great returns
on their early investments [1]. Traditionally, it is known that the role of venture capital has positive
impacts on the performance of startups by offering financial resources and intangible assets such as
networks, management experience, and innovation [1-4].

However, because of the pressure of hyper-growth to pay back a rich and quick liquidity to venture
capitals, startups have to chase the marginal monetary gains at great costs with rapidly increasing
losses and diminishing returns. Specifically, many startups tend to focus on catering to investors rather
than customers, pursue unsustainable growth, which is usually revenue growth without securing
sustainable profitability, and pay attention to their exits instead of their own business [5-8]. One of the
examples is WeWork, whose equity was valued at $47 billion in April 2019, based solely on its upside
growth potential without having secure profitability. During the process of IPO (initial public offering),
WeWork turned out to be a bubble as the company continued to lose more than two dollars for every
dollar of sales (with a net loss of $1.3 billion in the third quarter of 2019) and eventually, WeWork
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failed IPO [8,9]. The Economist pointed out the problem of unsustainable growth with poor returns on
their investments [8]. Even for successful Unicorns, which are privately-owned startups valued at
over $1 billion, the priority for survival and sustainable business is firm profitability, not just revenue
growth. Therefore, making a profit has become the top priority for Silicon Valley startups [10,11].

According to The Survey of Korean Startups by the Ministry of SMEs and Startups of Korea and
Korea Venture Business Association [12,13], the number of employees working for startups in Korea
was over 0.7 million people in 2018, which is more than those working in the Top 4 conglomerates in
Korea. In addition, the total revenue from the startups was the second largest (KRW 191.9 trillion),
following Samsung Electronics. However, their indicators of sustainable profit have continuously
diminished including net profit (—24% for 2018 versus 2017), operating profit margin (from 4.2% in
2017 to 4.0% in 2018), and net profit margin (from 3.0% in 2017 to 2.1% in 2018). These results indicate
that startups in Korea also brought growth in terms of firm size and revenue, but it is questionable
whether the growth guaranteed the sustainability of the startups in Korea as in Silicon Valley.

Specifically, considering that startups greatly contribute to the economic development and survival
of a country by encouraging economic growth and creating jobs [1,3,14-17], it is necessary to investigate
the profitability of startups. However, research on this issue is scant as most previous studies regarding
firm profitability were conducted based on large-scale public companies with relatively easy data
accessibility through a stock market financial database, not on startups. In addition, itis very meaningful
to empirically prove whether the investments of venture capital as well as support from government
have a positive influence on the sustainability of startups as vast discrepancies exist between traditional
academic research and recent practices. Findings from this study, focusing on startup profitability, are
expected to contribute to literature about the firm profitability of startups for their sustainable growth
and survival. The main objective of this research is to provide significant theoretical contributions
and practical guidelines for startup entrepreneurs, investors, and policymakers to build the virtuous
startup ecosystem through avoiding unsubstantial growth and finding solutions for sustainable growth
and survival. To properly and completely analyze the determinants of the firm profitability of startups,
this research used the 2018 and 2019 Survey of Korean Startups by the Ministry of SMEs and Startups
of Korea and Korea Venture Business Association with over 3000 samples.

The rest of this paper is organized as follows. The next section presents theoretical development
with relevant literature and hypotheses followed by empirical analysis with detailed information
about data and empirical results. Then, this paper provides a conclusion, managerial and theoretical
implications, limitations, and future research for startups’ sustainable profitability.

2. Conceptual Background and Development of Hypotheses

2.1. Resource-Based View on Firm Profitability

Firm profitability is an important precondition for firm survival and success [17]. Previous studies
and theories on firm profitability are mostly based on the SCP (Structure-Conduct-Performance) model,
MBV (Market-based view), and RBV (Resource-based view). While the SCP and MBV take account of
the impact of industry characteristics on firm profitability, the RBV emphasizes the role of firm-level
unique capabilities and internal resources rather than external factors, having a firm as a unit of
analysis [18-23]. According to the RBV, as firms have their own heterogeneous historical path, each
firm has different capabilities and resources. In addition, as the resources have the characteristics of
immobility, firms can acquire their own core competencies that are hard to copy [18,20]. To focus on
the impact of firms’ internal factors on their profitability and to conduct firm-level analysis for data
availability, this section is based on the Resource-based view [17,24].

The RBV explains a positive relationship between firm size and firm profitability: as firm size
grows, it is possible to take advantage of economies of scale and to have more access to resources [18,20].
However, the relationship between firm size and firm profitability has not empirically been clearly
proven. While some researchers including Salman and Yazdanfar [17] and Jensen and Murphy [25]
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proposed an inverse relationship, others, such as Nune, Serrasqueiro and Sequeira [26], claimed a
positive relationship.

Firm growth also has a positive impact on firm profitability as in firm size because increased firm
growth makes it possible to access more resources [18,20]. However, existing empirical results about
the relationship between firm size and firm profitability are mixed. For example, a study by Hoy,
McDougall and D’Souza [27] found a negative relationship and that by Markman and Gartner [28]
claimed no significant relationship between firm growth and firm profitability. On the other hand,
Asimakopoulos, Samitas and Papadogonas [29] and Salman and Yazdanfar [17] found a positive
relationship. Moreover, Kang [30] found the positive impact of total asset growth rate and net profit
margin growth rate on firm profitability, and insignificant impact of revenue growth rate and operating
profit growth rate on firm profitability.

From the perspective of the RBV, firms with higher profitability take advantage of all possible
opportunities given to the firm to maximize profit. Therefore, firm profit is related to various cost
efficiency and firm productivity factors [18,20]. However, other than Salman and Yazdanfar [17],
it is hard to find empirical research to investigate the relationship between firm productivity and
firm profitability.

As the main philosophy of the RBV is that firms rely on their own heterogeneous historical path
and keep following that path, firms” high profitability from a previous period make them possible to
improve cash flow, product/service offerings, and customer relationships. Thus, based on the core
competency gained through the improvements, eventually, firms can acquire more resources [18,20].
Regarding the lagged profitability, McDonald empirically found that lagged profitability is the main
determinant of firm profitability [31].

According to Autio [32] and Curran et al. [33], firms with longer histories are more likely to
overcome limitations of access to resources through more experience, richer information, better
reputation, and great networks. While Claver, Molina and Tari [34] found a significant positive impact
of firm age on firm profitability, it is still not enough to fully conclude the relationship.

Previous studies have not clearly proven the empirical relationship between firm capabilities/
resources and firm profitability. As discussed above, based on RBV, this research proposes the following
hypotheses related to firm size, firm growth, firm productivity, lagged profitability, and firm age:

Hypothesis 1a. The size of a startup has a significantly positive impact on firm profitability.

Hypothesis 1b. The growth of a startup has a significantly positive impact on firm profitability.
Hypothesis 1c. The productivity of a startup has a significantly positive impact on firm profitability.
Hypothesis 1d. The lagged profitability of a startup has a significantly positive impact on firm profitability.

Hypothesis 1e. The firm age of a startup has a significantly positive impact on firm profitability.

2.2. Investments of Venture Capital

While Kang [30] found that firm-specific resources including firm growth (total asset growth
rate and net profit margin growth rate), firm productivity, lagged profitability, and firm life cycle
affect firm profitability, the study did not consider the effect of investments of venture capital and
support from government, which can be major forces to promote startups. Since the 1980s, the venture
capital industry has grown dramatically. Traditionally, it is known that venture capitals positively
influence the development of startups. Previous studies explained that venture capital plays positive
roles in connecting various stakeholders and providing financial resources, advanced management,
and networks [35-37].
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However, more recently, there are opposite streams of research claiming that venture capital
investments are significantly negatively related to firm performance [38,39]. Further, the real effects of
venture capital on innovation have been difficult to establish [40,41]. This contradictory situation can
be explained by the fact that the financial resources provided by venture capitals might encourage
entrepreneurs to make inefficient strategic decisions such as managerial optimism [42,43]. This was
empirically proven by George [44] that firm profitability declines when firms have a large amount of
assets. In addition, the bubbles and crashes theory also explains the negative relation between venture
capital investment and firm performance (e.g., firm productivity). As investments from venture capital
increase during economic booms, firm productivity diminishes with the declining economy, and thus,
a venture capital investment boom leads to declined firm productivity [45]. Moreover, Engel and
Keilbach [46] and Caselli, Gatti and Perrini [47] empirically found that firms experience high revenue
growth but a decrease in innovative outputs (e.g., number of patents) after receiving venture capital
financing. This can be explained by that venture capitalists may change the investment strategy
from innovation to cashing out in order to achieve the rapid liquidation of their investment in IPO
or M&A markets [38]. As this stream of research is relatively new, proliferating since the mid-2000s,
and the access to firm-level startup data is relatively limited, academic theories and empirical evidence
regarding this issue are not yet rich. However, burgeoning claims exist from the real world that startups
have withered due to toxic venture capitals that kill the ecosystem of startups, and, for this reason,
an increasing number of entrepreneurs have rejected funding from venture capitals [5-8,48]. Therefore,
this research proposes the following hypotheses:

Hypothesis 2a. Venture capital investment in startups has a significantly negative impact on firm profitability.

Hypothesis 2b. An increasing share of venture capital has a significantly negative impact on firm profitability.

2.3. Support from Government

In addition to the investments of venture capital, support from government can be a major force
which significantly promotes startups and is also another opportunity for startups to acquire resources.
The investment decision of venture capitals may differ from the support decisions of governments.
Considering startups’ spillover effect throughout the economy, governments provide support programs
to increase startup rates for nationwide economic development and to foster survival and growth
of startups [49], while the objective of venture capital is high returns and rapid liquidation of their
investments [1,5-8,38].

Apart from providing direct financial resources, the support from government has been known
to play an important role as a signaling effect to other stakeholders, which makes recipient startups
able to be considered being certified as legitimate entities and helps them overcome limited resources
and relatively short business histories as startups [50,51]. Previous research on government subsidies
claimed that selective subsidies provide a positive signaling effect to potential capital providers.
For example, Lerner [50] and Feldman and Kelley [52] argued that receiving a government research
and development (R&D) subsidy increases the funding from other sources. Given their anticipated
contributions to the nation’s economy, policymakers provide governmental support such as loans, R&D
subsidies, and government direct venture capital funds as limited partners (LPs) [53,54]. The results
concerning the relationship between government subsidies and firm performance are mixed [50,55-57].
The reason may be due to the fact that previous studies did not fully consider different types of
governmental support, which may have a different impact on firm profitability. Moreover, a few
previous studies regarding outcome additionality were focused on access to financial resources and
human resources in terms of firm growth (e.g., growth of revenue and number of employees) rather
than firm profitability [50,52,57,58]. Therefore, this research proposes the following hypotheses related
to support from government:
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Hypothesis 3a. Governmental support has a significant impact on firm profitability.

Hypothesis 3b. Different types of governmental support have different impacts on firm profitability.

3. Empirical Analysis

3.1. Data

This research analyzed the 2018 and 2019 Survey of Korean Startups by the Ministry of SMEs and
Startups of Korea and Korea Venture Business Association, which is meaningful to use the data from a
public source (https://www.data.go.kr/). The 2018 and 2019 Survey of Korean Startups were collected
through stratified sampling (one of the probability sampling methods) regarding the total of Korean
startups (population sizes were 35,186 in 2017 and 36,065 in 2018, and sample sizes were 2059 in 2017
and 1733 in 2018, respectively).

While there may exist diverse variables regarding the dependent variable, firm profitability, as
well as the explanatory variables (firm size, firm growth, firm productivity, firm age, venture capital
investment, and governmental support), this research selected the following representative variables
as shown in Table 1. This was done through carefully considering data accessibility for empirical
analysis, correlation between variables, multicollinearity, and previous studies. For more details about
the main variables of this study, please see Table 1.

Table 1. Main variables.

Category Variables
Dependent Variable and Lagged Variable ROA (Return on Asset) Net Profit/Total Asset X 100
Firm size Number of employees Total number of employees

Revenue growth rate

Total asset growth rate (Result at current year — Result at
Firm growth previous year)/Result at previous
Operating profit growth rate year x 100
Net profit growth rate
Independent o - i/ Total b
variables . .. . . . perating profit/Total number
Firm productivity Operating profit per capita of employees
Firm age Current year — Year of establishment
Venture Capital (VC) VC investment dummy 1if VC invested, 0 otherwise.
investment Share of VC VC owned equity/Total equity x 100
Governmental support 1 if government supported, 0 otherwise
Control variable Year Financial year (2017 and 2018)

Table 2 provides descriptive statistics of the main variables used in this study. Through Table 2,
it is possible to find that the standard deviation is substantial for firm profitability (ROA—Return
on Asset), firm growth (revenue growth rate, total asset growth rate, operating profit growth rate,
and net profit growth rate), and firm productivity (operating profit per capita), while the standard
deviation is relatively small for firm size (number of employees) and firm age. In the database, there
exist three types of governmental support: government loan, government technology guarantee fund,
and government Ré&D certification.


https://www.data.go.kr/

Sustainability 2020, 12, 7773 6 of 11
Table 2. Descriptive statistics for main variables.
Variables Unit Mean Standard Deviation Minimum Maximum
ROA at current year % 0.831 34.513 —982.432 223.054
ROA at previous year % 2.016 28.834 -941.694 213.699
Firm size Number of employees Count 61.996 91.298 1.000 2348.000
Revenue growth rate % 41.052 474.596 —99.934 23,150.000
. Total asset growth rate % 23.865 111.751 -95.919 5150.000
Firm growth
Operating profit growth rate % -9.153 1917.261 -95,100.000 24,300.000
Net profit growth rate % —61.899 1730.691 -58,250.000 35,020.000
Firm productivity Operating profit per capita Million KRW 10.119 44.360 —591.800 525.500
Firm age year 13.000 7.552 1.000 59.000
VC investment dummy Oorl 0.126 0.332 0.000 1.000
VC investment
Share of VC % 2.663 9.479 0.000 100.000
Governmental support dummy Oorl 0.926 0.262 0.000 1.000
Government loan dummy Oorl 0.067 0.250 0.000 1.000
Governmental support
Government technology guarantee fund dummy Oorl 0.732 0.443 0.000 1.000
Government R&D certification dummy Oorl 0.127 0.333 0.000 1.000
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3.2. Empirical Results

The objective of this research is to investigate the impact of firm-specific characteristics including
firm size, firm growth, firm productivity, lagged profitability, firm age, venture capital investments,
and governmental support on firm profitability. The results from the regression are reported in Table 3.

Table 3. Empirical results.

Dependent Variable: Current ROA Model 1 Model 2
Constant —12.108 ***  —11.841 ***
Firm size In (total number of employees) 0.201 0.169
Revenue growth rate —0.008 *** —0.008 ***
Firm growth Total asset growth rate 0.057 *** 0.057 ***
Operating profit growth rate 0.001 *** 0.001 ***
Net profit growth rate 0.001 *** 0.001 ***
Firm productivity Operating profit per capita 0.184 *** 0.184 ***
Lagged ROA 0.300 *** 0.300 ***
In (firm age) 2.031 ** 1.995 **
VC investment dummy —4.439 ** —4.514 **
VC investment
Share of VC -0.114* -0.114*
Governmental support (vs. no gov. support) 5.505 **
Government loan (vs. no gov. support) - 5191 *
Governmental support Government technology guarantee fund (vs. no gov. support) - 5.299 **
Government R&D certification (vs. no gov. support) - 6.216 **
Year dummy —-0.467 —0.438

* Statistically significant at the 0.1 level. ** Statistically significant at the 0.05 level. *** Statistically significant at the
0.01 level. In = natural logarithm.

First, when looking at the results from Model 1 in Table 3, firm size does not have any significant
impact on firm profitability (3 = 0.201, p > 0.10), which rejects our Hla. Then, regarding the impact
of firm growth on firm profitability, this research found a significantly positive impact of total asset
growth rate (§ = 0.057, p < 0.01), operating profit growth rate (3 = 0.001, p < 0.01), and net profit growth
rate (3 = 0.001, p < 0.01), while the impact of revenue growth rate is significantly negative (3 = —0.008,
p < 0.01). These results align with recent practices in Silicon Valley where making a profit has become
the top priority [10,11]. In addition, these results are thought-provoking in that both the growth of
net profit, which is a numerator of ROA, and the growth of total assets, which is a denominator of
ROA, have significantly positive influences on firm profitability. Next, firm productivity, lagged ROA,
and firm age have significant effects on firm profitability, supporting our Hlc ( = 0.184, p < 0.01),
H1d (B = 0.300, p < 0.01), and Hle ( = 2.031, p < 0.05), respectively. These results are meaningful in
that they provide theoretical, empirical, and practical contributions as existing studies have unclear
conclusions on the relationship between firm internal factors and firm profitability.

Second, the results show that venture capital investments have a significantly negative impact
on firm profitability (3 = —4.439, p < 0.05), supporting our H2a. In addition, an increase in the share
of venture capital also has a slightly negative impact on firm profitability (3 = —-0.114, p < 0.10),
supporting our H2b. Moreover, the results from the one-way analysis of variance (ANOVA) from
Table 4 also explain that significant differences exist in firm profitability depending on whether a
startup is venture capital-backed (F(1, 3790) = 83.142, p <.001). While the mean ROA of venture
capital invested startups is negative (—12.482), that of startups that are not backed by venture capital
is positive (+2.751). These results confirm the recent stream of research as well as increasing voices
from the startups claiming that venture capital investments are significantly negatively related to firm
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sustainability and that the investment of venture capital is toxic [5-8,38-41,44—48]. This is contradictory
to traditional positive perspectives [35-37].

Table 4. Firm profitability of VC invested startups versus VC non-invested startups.

N Mean Std. Deviation Minimum Maximum
VC invested startups 478 -12.482 54.373 —787.340 53.460
VC non-invested startups 3314 2.751 30.134 —982.430 223.050
Total 3792 0.831 34.513 —982.430 223.050

Lastly, regarding governmental support, the results support our H3a, which posits that
governmental support has a significant impact on firm profitability (3 = 5.505, p < 0.05). In addition,
the results from the one-way analysis of variance (ANOVA) from Table 5 also confirm that there is
a significant difference in firm profitability depending on whether a startup received support from
the government (F(1, 3790) = 65.360, p <.001). While the mean ROA of startups with governmental
support is positive (+2.099), that of startups without governmental support is negative (—15.082).

Table 5. Firm profitability of startups with government support versus without government support.

N Mean Std. Deviation ~ Minimum Maximum
Startups with government support 280 —-15.082 63.390 —787.342 36.668
Startups without government support 3512 2.099 30.741 —982.432 223.054
Total 3792 0.831 34.513 —982.432 223.054

Now, when moving on to the results from Model 2 in Table 3, the results show that each
type of governmental support has a different impact on firm profitability, supporting our H3b.
Government R&D certification has the largest impact on firm profitability (3 = 6.216, p < 0.05) followed
by government technology guarantee fund (f = 5.299, p < 0.05) and government loan (3 = 5.191,
p < 0.10). These results are in line with a recent announcement by the Government of Korea in the Act
on the Special Measures for Venture Business Fostering, in which the government will discontinue
government technology guarantee funds and government loans (effective in February 2021). The results
from this study point to the fact that the support from the government is a kind of medicine (positive
effect) while the investment of venture capital is toxic (negative effect).

4. Conclusions and Discussion

Considering the substantial economic contribution of startups including economic growth and
job creation, it is necessary to investigate the profitability of startups. However, research on this issue
has not been properly developed. In addition, as huge discrepancies exist between traditional and
more current research streams, it is very meaningful to empirically prove whether venture capital
investments as well as governmental support are beneficial (a medicine) or harmful (toxic) for the
sustainability of startups. Focusing on startup profitability, the main objective of this research is to
provide significant theoretical and empirical contributions as well as practical guidelines for startup
entrepreneurs, investors, and policymakers to avoid unsubstantial growth and find solutions for
sustainable growth and survival. By analyzing the 2018 and 2019 Survey of Korean Startups by
the Ministry of SMEs and Startups of Korea and Korea Venture Business Association, the findings
from this study are expected to contribute to academic research by extensively investigating the firm
profitability of startups for their sustainable growth and survival. First, while firm size does not
have any significant impact on firm profitability, firm growth (excluding revenue growth rate), firm
productivity, lagged profitability, and firm age have a significantly positive impact on firm profitability.
Second, investments from venture capital and increasing share of venture capital have a significantly
negative impact on firm profitability. Third, governmental support has a significant impact on firm
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profitability. Among the different types of governmental support, government R&D certification has a
greater effect on firm profitability than government technology guarantee funds and government loans.

The results from this study provide implications for startup entrepreneurs, investors,
and policymakers. It is important to avoid unsubstantial growth, which is rapid revenue growth
without securing sustainable profitability, and focus on the sustainable growth and survival. Especially,
instead of being obsessed with investor management, startup entrepreneurs need to make solid
business and revenue models with virtuous cycles for their sustainability. Without acquiring solid
startup profitability, there is no future for economic survival and growth as well as successful exit for
investors and entrepreneurs. To make the virtuous startup ecosystem, the roles of venture capitalists
and policymakers are important. For example, instead of chasing greedy returns on their investments
through hyper-growth, venture capitals invest in “real business” with portfolios having healthy
business models and solid profitability [7]. In addition, governmental support should be carefully
considered against possible negative effects and strategically complement the pitfalls of the market
economy considering its spillover effects throughout the economy.

There were some limitations in conducting this research. First, this research is limited to data
from the 2018 and 2019 Survey of Korean Startups. While it is meaningful to analyze startup data
by using a public database, researchers may not have enough freedom to investigate comprehensive
variables regarding industry, market, and firm. For this reason, this study was mainly based on the
Resource-based view [18-23]. However, future research may investigate various comprehensive models
of industry, market, and firm. Second, while this research is focused on cross-sectional data, it will be
also interesting to analyze time series data to decide optimal strategies of startups, venture capitals,
and governments based on the venture industry life cycle and economic cycle. Third, this research
used startup profitability as a dependent variable as many startups are not listed on the stock market.
However, how to measure and determine the dependent and independent variables for startup
sustainability is very important [59]. Future research can develop various unbiased, forward-looking,
risk-adjusted capital market-based measures of startup sustainability.
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