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Abstract
Using survey data from the Japan Finance Corporation, we investigate whether 
formal or informal support contributes to the performance of new start-up enter-
prises. We apply ordinary least squares (OLS) and quantile regression to explain 
the achievement rate of monthly sales. The results of the OLS estimation suggest 
that formal support has negative effects on the achievement rate, whereas informal 
support has positive effects. From the results of the quantile regression analysis, the 
estimated coefficients by quantiles indicate that high-performing enterprises are not 
affected significantly by formal and informal supports in positive or negative direc-
tions, whereas low-performing enterprises are affected strongly in positive or nega-
tive directions. These results imply that encouraging the start-ups through formal/
informal supports has negative/positive effects on achieving their expected perfor-
mance. Although it is difficult to predict whether entrepreneurs will perform well 
before they start an enterprise, informal support has little effect on high-performing 
enterprises.
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Introduction

New start-up enterprises can boost the economy by creating jobs, promoting innova-
tion, and raising industrial competitiveness.1 From a policy-maker’s perspective, it 
is important to examine what kinds of factors encourage entrepreneurs to establish 
new enterprises. For example, Yasuda (2005) found that the utilization of policy-
based finance helped increasing the finance of the practitioners’ opening fund from 
private financial institution in Japan and Hazudin et al. (2015) focused that gender-
based entrepreneurship policy and suggested that the program should consider the 
balance of work and family demand especially for female. By contrast, to maintain 
economic growth, it is important to not only increase the number of new start-ups, 
but also ensure their survival. Therefore, it is important to understand the factors 
that help new start-ups survive. Several previous studies have investigated this issue. 
For example, Bates (1990) found that education and entrepreneur age are important 
for enterprise longevity; Cressy (1996) estimated a survival function and found that 
the growth rate of cash flow, debt turnover, and firm type are important determinants 
of survival; Brüderl and Preisendörfer (1998) suggested the importance of support 
from enterprise networks; Sels and Vanhoutte (2006) investigated the relationships 
between profit, growth, and entrepreneur’s experience and education levels using 
path analysis; and Gorman et  al. (1997) examined the relationship between post-
start-up conditions and entrepreneur’s education level. Additionally, there also exist 
several empirical studies on start-ups in Japan. Imai and Kawagoe (2000) pointed 
out the small number of start-ups in the 1990s. Herrington (2017) showed that in 
2017, Japan’s total early-stage entrepreneurial activity (percentage of population 
aged 18–64 years who are either a nascent entrepreneur or owner–manager of a new 
business) was 4.68%. This is lower than in the US (13.64%) and the UK (8.40%), 
based on the Global Entrepreneurship Monitor (GEM), which was established in 
1999 by Babson College (US), and the London Business School (UK), respectively, 
and the fifth-lowest of the 54 countries surveyed. Okamuro and Kobayashi (2006) 
investigated the differences in business opening rates among the regions of Japan 
and found the importance of the local accumulation of qualified human resources, 
while Honjo (2010) described new-enterprise support policies in Japan and found 
a positive relationship between the economic growth rate and opening rate of new 
start-ups from 1956 to 2007.

Two useful databases exist for empirical analyses of start-ups in Japan. The first is 
the Tokyo Shoko Research Database, which provides data on new start-ups. Honjo 
(2005), Yamada (2005), and Okamuro (2005) used this database of around 10,000 
start-ups that were established between 1995 and 1999 and conducted a question-
naire survey (1141 valid responses). Their findings are as follows. Honjo (2005) 
investigated the effects of start-up type and entrepreneurs’ age and education level 

1  There are many empirical studies. For example, Carree and Thurik (2010), Hartog et al. (2010), Bosma 
et  al. (2018) and Sergi et  al. (2019) surveyed macroeconomic relationships between entrepreneurship 
and economic growth. Most previous research has found positive impacts of new start-ups on economic 
growth.
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on the sales growth rate, enterprise balance sheet, and entrepreneur happiness. He 
estimated negative and statistically significant coefficients for scale at commence-
ment of operations and industry experience in the sales growth rate regression and 
positive and significant coefficients for the new start-ups being type of developing 
their family business both in the enterprise balance sheet and entrepreneur happi-
ness regressions. Yamada (2005) investigated the characteristics of entrepreneurs 
and highlighted the importance of the roles of internal and external industry partners 
that complement the characteristics of entrepreneurs. Okamuro (2005) estimated a 
positive coefficient for advice and information provision from sales destinations in 
the regression for the growth rate of the number of employees. He also investigated 
the determinants of the advice and information provision from sales destinations 
using probit analysis and estimated positive coefficients for the dummy variables for 
securing sales channels by previous place of employment and by acquaintances or 
relatives.

The second is the Survey on State of New Business Start-ups, which is conducted 
annually among the enterprises financed by the National Life Finance Corporation 
and its successor, the Japan Finance Corporation. Suzuki (2007a, b) and Suzuki 
(2012) used these data. Suzuki (2007a) investigated the determinants of business 
failure, while Suzuki (2007b) investigated the achievement rate of expected monthly 
sales and identified the importance of the characteristics of the entrepreneurs, per-
sonal networks, and secured human resources. Suzuki (2012) investigated the 
growth rate of monthly sales and survival rate of newly established enterprises, find-
ing a positive effect of support from sales destinations and former employers of the 
entrepreneurs.

In this paper, we investigate the effects of the utilization of formal and informal 
supports on the performance of new start-ups, using econometric analysis of the 
Japan Finance Corporation’s survey data.2 This type of approach is useful for iden-
tifying effective instruments with which to support newly established enterprises. 
As we mentioned above, some previous studies also investigated the effects of sup-
ports, e.g., Suzuki (2012) found a positive effect of support from sales destinations 
and former employers of the entrepreneurs. However, to our knowledge, no previous 
research has applied econometric analysis. In the present paper, we follow Suzuki 
(2007b) and adopt the achievement rate of expected monthly sales as the measure of 
the performance of newly established enterprises. This measure captures enterprises’ 
expected performance before the commencement of operations, and we assume it 
is unaffected by the enterprise size directly. This is an important characteristic by 
which to measure the performance of newly established enterprises. For example, if 

2  There are several studies of social networks following Granovetter (1973) on weak ties, e.g., Durda and 
Ključnikov (2019) and Albourini et al. (2020), and on social capital, e.g., Liao and Welsch (2005) and 
Westlund et al. (2014). There are also several studies that stress the roles of business incubation on new 
start-ups, e.g., Al-Mubaraki and Busler (2013) and Scagnelli et al. (2019). In this paper, because of the 
limitations of the Japan Finance Corporation’s survey data, we used this definition of formal and infor-
mal supports. Social network and social capital have similar relationships with informal support, and 
business incubation is included as an independent variable for formal support. A detailed definition of 
these supports is provided in "Summary of data and candidates for the independent variables".
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the measure of performance was positively related to enterprise size, we would be 
unable to identify the effects of firm size. We conduct regression analyses focusing 
on the effects of formal and informal supports using start-up conditions, character 
of entrepreneurs, character of enterprise, and industrial categories as control vari-
ables. In addition to a simple regression approach to this problem, we adopt quantile 
regression. This method clarifies the relationships between relatively high- or low-
performing enterprises and their performance. Of course, it is difficult to ascertain 
whether a start-up enterprise will perform well or poorly before it begins, but we can 
derive some additional empirical information on the relationships between perfor-
mance and formal or informal support.

In "Summary of data and candidates for the independent variables", we describe 
the Japan Finance Corporation’s survey data and identify possible independent vari-
ables for the regression analyses. In "Regression analyses", we apply ordinary least 
squares and quantile regression to investigate the differences in the effects of the 
several kinds of supports among high- and low-performing enterprises. Finally, in 
"Conclusion", we discuss the findings of the paper and some remaining issues for 
future research.

Summary of data and candidates for the independent variables

In this paper, we use data from the Survey on State of New Business Start-ups con-
ducted in August 2015 and published by the Japan Finance Corporation Research 
Institute. The data were extracted from the SSJ Data Archive at the Institute of 
Social Science of the University of Tokyo (https://​csrda.​iss.u-​tokyo.​ac.​jp/; Research 
No. 1082). The survey targeted 7917 enterprises and 1869 responses were collected. 
These enterprises were financed by the Japan Finance Corporation from April to 
September 2014. All enterprises received this financial support within 1 year of their 
establishment. This survey, which has been conducted annually since 1991, aims to 
ascertain the status of new business start-ups and targets new business owners who 
received loans from the Japan Finance Corporation.

As mentioned in "Introduction", we follow Suzuki (2007b) in adopting the 
achievement rate of expected monthly sales as the performance measure of newly 
established enterprises, and use this variable as the dependent variable in the regres-
sion analyses. This measure represents enterprises’ expected performance before the 
commencement of business. These data are constructed by dividing current monthly 
sales by expected monthly sales before commencement. We use the logarithmic 
transformation of the dependent variable in the regression analyses; we denote this 
variable as AQ. In the analyses, we exclude enterprises with no monthly sales.

We use six types of independent variables: formal support, informal support, 
start-up conditions, characteristics of entrepreneurs, characteristics of enterprises, 
and dummy variables for industrial categories. We list all variables, including their 
denotations and explanations, in Table 1.

https://csrda.iss.u-tokyo.ac.jp/


SN Bus Econ (2021) 1:111	 Page 5 of 21  111

Table 1   Variable description

Variable

Dependent variable
AQ Logarithmic transformed value of the rate of sales achieve-

ment quotient
Independent variables
Formal support
 S_Seminar Dummy variable for utilization of seminars or lectures on 

business
 S_Information Dummy variable for utilization of provision of information 

through corporate support site
 S_Public Dummy variable for utilization of low-interest loan by local 

government
 S_Tax Dummy variable for utilization of tax incentives
 S_Incubate Dummy variable for utilization of incubation facility
 S_Senior Dummy variable for utilization of exchange meeting with a 

senior manager
 S_Exchange Dummy variable for utilization of exchange meeting with 

entrepreneurs
 S_Matching Dummy variable for utilization of customer introduction by 

business matching or similar system
Informal support
 S_Family Dummy variable for utilizing support from parents, spouse, 

children, or other relatives
 S_Foermer Dummy variable for utilizing support from the entrepre-

neur’s former place of employment or its employees
 S_Friend Dummy variable for utilizing support from friends, 

acquaintances, or others
Start-up condition
 Lworkers Logarithmic transformed number of workers when the 

enterprise started up
Characteristics of the entrepreneur
 Age Age of entrepreneur when he/she started up the enterprise
 AgeSQ Square of age
 Dfem Dummy variable if the entrepreneur is female
 Duniv Dummy variable if the entrepreneur is a graduate from 

university or higher
 Dexperi Dummy variable if the entrepreneur has experience in the 

same industry
 Dmanager Dummy variable if the entrepreneur has experience as a 

manager in some enterprise
Characteristics of the enterprise
 Length Time since commencement (in months)
 LengthSQ Square of time since commencement
 LnLength Logarithmic transformation of time since commencement

Dummy variable for the industry category
 Dconstr Dummy variable for the construction industry



	 SN Bus Econ (2021) 1:111111  Page 6 of 21

First, we should discuss the definition of formal and informal supports.3 Several 
studies have focused on the difference between informal and formal financial sup-
ports, e.g., Reynolds (2011), but we are unaware of any studies that have focused on 
a wide range of informal and formal supports. In this paper, we define formal and 
informal supports using responses from the Survey on State of New Business Start-
ups. In this survey, there are two questions about the preparation and background for 
opening: one is about personal support—“Did you receive support from your family, 
people close to you, or your former employer when opening the business?”—and 
the other is about support measures—“Did you use support measures for opening a 
business?” We define the former type of support as informal support and the latter 
type as formal support in this paper. In other words, we consider informal support 
as support from individuals or organizations with whom prospective entrepreneurs 
have personal connections, and formal support as any kind of support that people 
who plan to start a new enterprise can avail, adopt, or participate in other than per-
sonal relationships.

For the independent formal support variables, we use eight dummy variables 
according to the type of formal support used by the entrepreneurs: seminars or lec-
tures on business (S_Seminar), information provided by a corporate support site (S_
Information), low-interest loans from the local government (S_Public), tax incen-
tives (S_Tax), an incubation facility (S_Incubate), exchange meetings with senior 
managers (S_Senior), meetings with entrepreneurs (S_Exchange), and customer 
introduction through business matching or similar system (S_Matching). If an entre-
preneur utilizes a form of formal support, the corresponding dummy variable equals 
one, and zero otherwise.

For the independent informal support variables, we construct three vari-
ables according to the support used by the entrepreneurs. In the survey, there are 
80 (8 × 10) combinations of answers: eight categories of people from whom they 
received support (parents, spouse, children, other relatives, entrepreneur’s former 

We remove the dummy variables for manufacturing, transportation, and real estate to avoid perfect multi-
collinearity or because of missing observations

Table 1   (continued)

Variable

 Dinformation Dummy variable for the information and communication 
industry

 Dwholes Dummy variable for the wholesales industry
 Dfood Dummy variable for the food or hotel industry
 Dretail Dummy variable for the retail industry
 Dmed Dummy variable for the medical or welfare industry
 Dedu Dummy variable for the education industry
 Dservice Dummy variable for the general service industry
 Dother Dummy variable if the industry is categorized as “other”

3  This paragraph reflects the comments of an anonymous referee.
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employer or its employees, friends or acquaintances, other, and not received) and ten 
categories of the types of support the entrepreneurs used (1: guidance of technology 
or know-how, 2: transfer of machine or facility, rent of factory or store, 3: rental of 
stores or factories, 4: introduction of new sales destination or new orders placed by 
the entrepreneurs, 5: introduction to employees, 6: introduction to financial institu-
tions, 7: providing start-up funds, 8: becoming a grantee of borrowing from finan-
cial institutions, 9: providing voluntary help in opening preparations and work, and 
10: becoming a customer). We focus on whose support the entrepreneurs used and 
construct three dummy variables: support from parents, spouse, children, or other 
relatives (S_Family); entrepreneur’s former place of employment or its employees 
(S_Foermer); and friends, acquaintances, or others (S_Friend). Although this type 
of variable was investigated by Brüderl and Preisendörfer (1998), we do not com-
bine the source of support and support type. If an entrepreneur uses a form of infor-
mal support, the corresponding dummy variable equals one, and zero otherwise.

In addition, we use the logarithmic transformation of the number of work-
ers employed (Lworkers) as an independent variable. This variable is a proxy for 
the size of the start-up enterprise at the commencement of business. Characteris-
tics of the entrepreneurs and enterprises are important to control the characteris-
tics of the start-ups: entrepreneur’s age (Age and its squared value AgeSQ); gender 
(Dfem), equal to one if the entrepreneur is female, and zero otherwise; education 
level (Duniv), equal to one if the entrepreneur graduated from university or higher, 
and zero otherwise; experience in the same industries (Dexperi); and previous expe-
rience as a manager (Dmanager). The following papers motivated the inclusion of 
these variables. Bates (1990) focused on the roles of age and education level, Honjo 
(2005) on age and gender, Hazudin et al. (2015) on gender, Gorman et al. (1997) 
on education level, and Sels and Vanhoutte (2006) on education level and entrepre-
neurs’ experiences as a manager or working in the same industry.4 In addition, we 
adopt two types of variables as candidates for the independent variable. One is the 
length of time (in months) after start-up (Length and its squared value: LengthSQ 
and logarithmic transformed value: LnLength). This variable represents the pro-
cess of achievement or maturity of the business. We also include a dummy variable 
for the differences among industries. There are nine industry dummy variables; we 
exclude the variable for manufacturing to avoid perfect multicollinearity. There are 
two other dummy variables, transportation and real estate, that we do not include as 
independent variables because they do not occur within our selected observations.

Summary statistics for the variables are shown in Table  2. This table summa-
rizes 1605 observations from the 2015 Survey on State of New Business Start-ups 
because some observations among the original 1869 responses have unanswered 
items relevant to our investigation. According to Table 2, around 60% of the entre-
preneurs used informal support, but fewer than 40% used some type of formal sup-
port. In particular, fewer than 10% used support from incubation facilities or match-
ing systems. Before proceeding to the analyses, we consider the means and ranges 

4  Staniewski (2016) and Wise and Valliere (2014) also found effects of business experience on start-up 
performance.
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Table 2   Summary statistics of variables

Obs, mean, std. dev., min, and max indicate numbers of observations, means, standard deviations, mini-
mum values, and maximum values of variables, respectively

Variable Obs Mean Std. dev. Min Max

Dependent variable
AQ 1605 − 0.1407785 0.6336968 − 3.912023 3.149883
Independent variables
Formal support
 S_Seminar 1605 0.3208723 0.4669573 0 1
 S_Information 1605 0.2529595 0.4348434 0 1
 S_Public 1605 0.2242991 0.4172499 0 1
 S_Tax 1605 0.2099688 0.407413 0 1
 S_Incubate 1605 0.0392523 0.1942552 0 1
 S_Senior 1605 0.3856698 0.4869048 0 1
 S_Exchange 1605 0.2728972 0.4455873 0 1
 S_Matching 1605 0.0866044 0.2813421 0 1

Informal support
 S_Family 1605 0.6180685 0.4860113 0 1
 S_Foermer 1605 0.5919003 0.491635 0 1
 S_Friend 1605 0.6211838 0.4852434 0 1

Start-up condition
 Lworkers 1605 0.8781489 0.8336826 0 3.951244

Characteristics of the entrepreneur
 Age 1605 42.39128 9.790966 21 75
 AgeSQ 1605 1892.824 889.5876 441 5625
 Dfem 1605 0.164486 0.3708315 0 1
 Duniv 1605 0.3663551 0.4819583 0 1
 Dexperi 1605 0.8485981 0.3585519 0 1
 Dmanager 1605 0.7133956 0.452316 0 1

Characteristics of enterprise
 Length 1605 14.57196 4.628933 1 28
 LengthSQ 1605 233.7558 152.9142 1 784
 LnLength 1605 2.625235 0.3462059 0 3.332205

Dummy variable for the industry category
 Dconstr 1605 0.0797508 0.2709914 0 1
 Dinformation 1605 0.0404984 0.1971866 0 1
 Dwholes 1605 0.0211838 0.1440416 0 1
 Dfood 1605 0.0504673 0.2189754 0 1
 Dretail 1605 0.117757 0.3224206 0 1
 Dmed 1605 0.1626168 0.3691307 0 1
 Dedu 1605 0.1993769 0.3996565 0 1
 Dservice 1605 0.0267913 0.1615232 0 1
 Dother 1605 0.2766355 0.4474741 0 1
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of some of the logarithmically transformed variables. One is the achievement rate. 
The mean of AQ is − 0.14 and its range is from − 3.91 to 3.15. These values are 
approximately equal to 0.87 and from 0.02 to 28.3, respectively, in levels before the 
transformation.5 For example, the mean of the achievement rate is approximately 
87%. As for the values for Lworkers, 0.878 and 0–3.95 equal 2.40 and 1–52.0 in lev-
els, respectively. The mean number of workers at the start is about 2.4, with a mini-
mum of 1, which is the entrepreneur himself/herself and a maximum of 52 persons. 
Table  3 shows the correlation matrix of variables. There are no highly correlated 
variables except between the pairs of Length and its squared values (LengthSQ) and 
its logarithmic transformed values (LnLength).

Regression analyses

Ordinary least squares approach

As a first step, we conduct a regression analysis for the achievement rate of expected 
monthly sales with candidates for independent variables discussed in "Summary of 
data and candidates for the independent variables":

where yi is the dependent variable (the achievement rate of expected monthly 
sales), xi is a column vector of the independent variables, �0 is a regression coef-
ficient as a constant term, �1 is a column vector of the regression coefficient for the 
independent variables, and �i is an error term.

First, we estimate the regression equation by ordinary least squares. Table  4 
shows the estimation results. We first estimate the full model, which includes all the 
candidate independent variables described in "Summary of data and candidates for 
the independent variables". The results show that most of the estimated coefficients 
are statistically insignificant. Then, we remove some variables to minimize the 
Akaike Information Criterion. This is the selected model in Table 4, which includes 
Lworkers, Age, Dexperi, LengthSQ, Dretail, Dmed, and Dedu as control variables. 
The estimated coefficients for Lworkers and LengthSQ are positive and statistically 
significant, which suggests that the achievement rate increases with enterprise size 
and time since opening the business. The estimated coefficient for Age is negative 
and that of Dexperi is positive. These results indicate that the achievement rate 
increases as entrepreneur’s age decreases and as experience in the same industry 
increases. These results are similar to those of Bates (1990) and Sels and Vanhoutte 
(2006). The estimated coefficients for Dretail, Dmed, and Dedu are negative. These 

yi = �0 + x
�

i
�1 + �i,

5  Generally speaking, there is a difference in mean or other statistics between original level and the loga-
rithmic transformed variable, even if we rearrange the statistics for the logarithmically transformed data 
through reverse transformation.
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results imply that start-ups in these industries have a lower achievement rate than do 
start-ups in manufacturing industries on average.

As for the formal support variables, S_Seminar, S_Information, and S_
Exchange are selected and all the estimated coefficients are negative and signifi-
cant. These results imply that the achievement rate is lower when the entrepre-
neur uses formal support. Of course, this result does not prove causality, so we 

Table 4   Results of ordinary least squares estimation

t values are in parentheses and * and ** indicate statistical significance at the 5% and 1% levels in two-
sided hypothesis testing, respectively

Full model Selected model

S_Seminar − 0.0686701 (− 1.82) − 0.0790797* (− 2.15)
S_Information − 0.0719616 (− 1.79) − 0.0847588* (− 2.20)
S_Public − 0.0275002 (− 0.67)
S_Tax 0.0191582 (0.45)
S_Incubate − 0.067497 (− 0.79)
S_Senior − 0.0073884 (− 0.18)
S_Exchange − 0.0834156 (− 1.79) − 0.0886553* (− 2.46)
S_Matching − 0.0147902 (− 0.24)
S_Family 0.0356296 (1.08)
S_Foermer 0.1255655** (3.81) 0.1323782** (4.14)
S_Friend − 0.0090321 (− 0.27)
Lworkers 0.15061** (7.61) 0.1524072** (7.87)
Age − 0.0201839 (− 1.71) − 0.0103004** (− 6.45)
AgeSQ 0.0001106 (0.85)
Dfem − 0.0301364 (− 0.69)
Duniv − 0.0428732 (− 1.30)
Dexperi 0.1420674 (3.21) 0.1590831** (3.65)
Dmanager 0.0454043 (1.30)
Length − 0.0116915 (− 0.23)
LengthSQ 0.0004766 (0.49) 0.0002255* (2.25)
LnLength 0.0510892 (0.19)
Dconstr 0.0460733 (0.42)
Dinformation − 0.1225174 (− 1.00)
Dwholes 0.0908782 (0.64)
Dfood − 0.0708957 (− 0.60)
Dretail − 0.2272616 (− 2.12) − 0.1876557** (− 3.87)
Dmed − 0.2098989* (− 1.96) − 0.159509** (− 3.56)
Dedu − 0.1168234 (− 1.11) − 0.07418 (− 1.75)
Dservice − 0.1236677 (− 0.92)
Dother − 0.0512842 (− 0.51)
Constant 0.2516181 (0.67) 0.0298051 (0.33)
Adjusted R-squared 0.1056 0.1080
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should conclude that entrepreneurs who accept formal support fail to achieve 
their expected monthly sales. As for the informal support variables, only S_Foer-
mer is selected, and it is positive and statistically significant. This result implies 
that the support from entrepreneurs’ former place of employment or its employ-
ees is useful in achieving expected monthly sales.

These results from the ordinary least squares estimation could be considered 
to show the average relationships between the independent variables and start-up 
performance. If there are differences in the relationships between the independent 
variables and the performance of high- or low-performing enterprises, the quantile 
regression approach will reveal them.

Quantile regression approach

According to Koenker (2005), quantile regression is a semiparametric method to 
estimate the pth quantile of the dependent variable conditional on the independent 
variables. For example, following the setting of the regression equation in the previ-
ous subsection, the pth quantile regression can be expressed as:

where p is the estimated p th quantile and 0 < p  < 1 indicates the proportion of the 
population scoring below the p th quantile. The pth quantile regression estimates �(p)

0
 

and �(p)
1

 are estimated to minimize: 

 where dp is the average weighted distance between yi and ŷi(= �
(p)

0
+ xi

��
(p)

1
) . As 

a result, for example, if p = 0.95, there is a higher penalty for underprediction 
(0.95|yi − ŷi |) and a much lower penalty (0.05|yi − ŷi |) for overprediction.

Using the quantile regression method, it is possible to analyze for the target enter-
prises whether important independent variables differ between new start-ups with 
low achievement rates of the expected monthly sales and new start-ups with high 
achievement rates. In addition, we should interpret the estimation results with cau-
tion because most of the independent variables are dummy variables. The qth quan-
tile of the dependent variable, conditioned by the other control variables within the 
group of dummy variables with their values set equal to one, is lower when the sign 
of the estimated coefficient of the variable is negative. If the coefficient is positive, 
the qth quantile of the dependent variable is higher. In the present paper, we select 
five quantiles: 0.1, 0.25, 0.5, 0.75, and 0.9. The results of the quantile regression 
are shown in Table 5. In the estimation process, we remove the variable with the 
smallest statistically insignificant t-value and then estimate the regression again. We 
repeat this process until all coefficients are statistically significant at the 10% level.6
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6  We adopt the bootstrap method with 200 replications to estimate the standard errors for each coef-
ficient.
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Regarding the control variables, Lworkers and Age are selected in all quantiles. 
The differences in coefficient size by quantile imply that the achievement rates 
increase with enterprise size at commencement and by entrepreneur age. LengthSQ 
is selected for q = 0.75 and 0.9. This means that enterprises whose achievement rate 
increases with time since commencement are relatively high performing. Dexperi 
is selected in lower quantile cases, and its estimated coefficients decrease as the 
quantile increases and equal zero when q = 0.95. This result implies that manage-
rial experience has a weak effect on relatively high-performing enterprises. Several 
previous studies have found positive relationships between experience and perfor-
mance, but these results suggest that the magnitude of their effects differ according 
to performance. In addition, several dummy variables for the industrial category are 
selected for some quantiles.

Regarding the variables for informal support, S_Foermer is selected except for 
the q = 0.5 case, and its estimated coefficient decreases as the quantile increases. 
This result implies that informal support from the entrepreneur’s former place of 
employment or its employees has only a weak effect on relatively high-performing 
enterprises. S_Family and S_Friend are selected and the estimated coefficients of 
both are positive and statistically significant for the q = 0.25 and q = 0.1 cases. These 
results imply that informal support from parents, spouse, children, or other relatives, 
or support from friends, acquaintances, or others affects new start-up enterprises 
positively, but the effect is weaker among relatively high-performing enterprises.

Regarding formal support, S_Exchange is selected in the lower quantile cases; its 
estimated coefficients are negative, increase with the quantiles, and are zero when 
q = 0.95. S_Seminar and S_Information are also selected for some of the lower 
quantiles. The signs of all estimated coefficients are negative and significant. These 
results imply that the entrepreneurs who consider that they need these kinds of for-
mal support do not achieve their expected monthly sales, especially among relatively 
low-performing enterprises. S_Senior is selected in the case q = 0.95 and its coef-
ficient sign is negative. This result implies that the entrepreneurs who participate 
in exchange meetings with senior managers lower their monthly sales in relatively 
high-performing enterprises. Explaining this result is difficult, and further research 
on this issue is required in the future. In summary, the changes in the estimated coef-
ficients across quantiles indicate that formal/informal supports have good/bad effects 
on relatively high-performing enterprises, but these are greater on relatively low-
performing enterprises.

Conclusion

This paper examines the effects of formal or informal support on the performance 
of new start-ups. Various types of formal support seem to have negative relation-
ships with the achievement rate of monthly sales. According to the results of the 
quantile regression approach, these relationships are stronger among relatively low-
performing enterprises. The entrepreneurs who accept formal support do not achieve 
their expected monthly sales targets. Utilization of incubation facilities is included 
as an independent variable, and our results differ from several previous studies 
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reviewed by Al-Mubaraki and Busler (2013) and Scagnelli et al. (2019). However, 
informal support has positive effects on the achievement rate. Both the ordinary 
least squares and quantile regression results suggest that informal support has posi-
tive effects, but these effects become weak among relatively high-performing enter-
prises. These results may be considered similar to previous investigations that found 
positive effects of the network on the performance of new start-ups, such as Durda 
and Ključnikov (2019) and Albourini et al. (2020), or those on the effects of social 
capital on the performance of new start-ups, such as Liao and Welsch (2005) and 
Westlund et al. (2014). Our empirical results are consistent with those previous stud-
ies, but their results do not imply that the magnitude of their effects differ according 
to performance. To conclude, our investigation clarifies the relationships between 
different types of support and the performance of relatively high- or low-performing 
enterprises. To our knowledge, this is the first empirical research investigation to 
identify such relationships. Of course, it is difficult to predict at the outset whether 
the entrepreneur will achieve a high- or low-performing enterprise, so there seem to 
be fewer practical implications for policy-makers concerning which start-ups should 
be supported beforehand.

Finally, we present two remaining problems. The first relates to data limitations. 
The 2015 Survey on State of New Business Start-ups targets new business own-
ers who received loans from the Japan Finance Corporation, so it does not cover 
all new business owners in Japan. In other words, we cannot control for differ-
ences in financial conditions at firm commencement. Several papers, such as Basu 
and Parker (2001), Hernández-Trillo et  al. (2005), Mazanai and Fatoki (2011), 
Murakami (2007) and Kutsuna (2005), focus on the effects of financial conditions 
for start-ups. This limitation may affect the results of the regression analysis. In 
particular, the enterprises that do not meet the conditions to receive financial sup-
port from the Japan Finance Corporation because their start-up plans seem insuf-
ficient to continue their business are not sampled. This type of selection bias might 
reduce the sample sizes for relatively low-performing enterprises. Furthermore, 
some entrepreneurs who do not require financial support from a financial institute 
such as the Japan Finance Corporation are also not sampled. This type of sampling 
bias is also the source of sample selection bias in regression estimation. However, 
we cannot overcome this type of limitation when we use survey data from the Japan 
Finance Corporation, so we need to access or collect other survey data. The second 
problem is that we only focus on whether the entrepreneurs use formal or informal 
support. One survey question asked for a subjective evaluation of each type of sup-
port in regard to its usefulness. However, the regression approach cannot use these 
types of subjective answers because between the error term in the regression equa-
tion and these variables for subjective evaluation might be correlated. For example, 
entrepreneurs may reply “The support is useful” when the enterprise performance 
is good; this would introduce simultaneity bias in the regression analysis. We, 
therefore, need to develop another technique to cope with such subjective evalua-
tions in the future.
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Finally, we should mention the effects of the coronavirus disease 2019 (COVID-
19) pandemic.7 Currently, COVID-19 is prevalent around the world and may have 
a disastrous effect on the environment for new start-up enterprises. The effects of 
this disease differ in quality (direction) and degree (extent) across industries. We 
should wait for surveys conducted after the end of the pandemic and conduct a simi-
lar investigation.
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