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Abstract

With the in-depth development of informatization, the role of new ventures and small
and micro enterprises in economic growth has become increasingly prominent.
However, rare literature systematically studies the impact of informatization on
entrepreneurship. Based on the data from the 2011 China Household Finance Survey
and the Report of China Informationization Development Assessment (2013), this paper
uses the probit model, the multiple-choice probit model, and the Heckman two-stage
model to examine the influence of informationization on entrepreneurial choices and
entrepreneurial performance. The research finds the following conclusions. Firstly,
informationization not only significantly improves the probability of entrepreneurship,
but also facilitates the realization of income and employment effects from
entrepreneurship. Secondly, information infrastructure, government informationization,
and resident informationization, as informationization dimensions, can significantly
increase the probability of entrepreneurship, although enterprise informationization
plays an opposite role. Finally, the influence of informationization on promoting
entrepreneurship varies with entrepreneurial type and entrepreneurial industry.

Keywords: Informationization, Entrepreneurial choices, Entrepreneurial performance,
Promotion effect

Introduction
Entrepreneurship is always regarded as an important economic growth driver, which

plays its role through intermediate channels such as innovation, competition, diversity,

knowledge spillover, and entrepreneurs (Audretsch & Keilbach, 2004; Carree & Thurik,

2005; Holcombe, 1998). This has been supported by evidence given in many empirical

studies (Audretsch & Keilbach, 2004; Martin, Picazo, & Navarro, 2010; Mueller, 2006;

Stam & van Stel, 2009; Valliere & Peterson, 2009; Wong, Ho, & Autio, 2005). There-

fore, as China experiences economic slowdown and transformation, a move toward

entrepreneurial economy is of practical significance to its economic growth. The

Chinese government has put forward a national strategy of “mass entrepreneurship

and innovation” along with a series of policies to promote innovation and entrepre-

neurship. However, judging from the realities about entrepreneurship, China still stays

at a low entrepreneurial level. According to the survey of “Global Entrepreneurship

Monitor”, the global entrepreneurship rate steadily increased from 8.9% in 2001 to
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13.2% in 2015.1 In the meantime, the entrepreneurship rate of China was fluctuat-

ing and low performing. In 2015, the entrepreneurship rate of China was 12.8%,

which was 3.1% and 18.8% lower than the global level and the level of developing

countries, respectively. Prieger, Bampoky, Blanco, and Liu (2016) held that each

economy has an optimal entrepreneurship rate at different stages of development

and that any actual entrepreneurship rate that deviates from the optimal level will

put a brake on economic growth. They measured the optimal entrepreneurship

rates of countries with different income levels based on “Global Entrepreneurship

Monitor.” The result showed that the optimal entrepreneurship rate for middle-

income countries is 25.1% (Prieger et al., 2016). According to the classification of

the World Bank, China is a country with average or above income. It can be in-

ferred that the current entrepreneurship rate of China is far below its optimal

level. There is no doubt that improving the entrepreneurial level of China is a real-

istic issue worth being studied deeply.

To this end, it is necessary to study the factors influencing entrepreneurship in

order to develop targeted entrepreneurial promotion policies. In this information

age, we need to explore the path to enhance entrepreneurship from the perspective

of informationization. Informationization is a historical process in which informa-

tion technology is fully exploited and information resources are developed and uti-

lized to promote information exchange and knowledge sharing, increase the quality

of economic growth, and boost economic and social development transformation.

On the one hand, informationization, to a certain extent, weakens the scale advan-

tage of large enterprises and allows more flexible small enterprises to grow and de-

velop in the new economy (Prieger et al., 2016), which provides a favorable

environment for entrepreneurship. From the perspective of transaction costs, infor-

mationization helps enterprises participate in market activities with lower transac-

tion costs, saving them from attempt to reduce transaction costs through vertical

integration, scaling up, hiring more employees, and building their own suppliers

and distributors. They can be run at small size. In addition, from the perspective

of agency cost, informationization reduces the costs of acquiring and analyzing in-

formation and the agency cost for enterprises. It also makes it easier for managers

to supervise more employees, thereby reducing the number of middle management

and clerks needed and thus the corporate size. All in all, informationization has an

important effect on the behavior of market players in economic and social activities

and the organizational form in the market, and significant entrepreneurial oppor-

tunities emerge. On the other hand, a number of new systems, new business types,

new platforms, and new industries which are spawned by informationization pro-

vide institutional, technical, talent, capital, information, professional services, and

other elements to support entrepreneurship, which lowers the threshold for entre-

preneurship and creates a good business environment. Informationization not only

creates abundant entrepreneurial opportunities, but also provides convenient entre-

preneurial conditions. With the in-depth development of informationization, contri-

butions of new ventures and small and micro enterprises to economic growth will

1According to “Global Entrepreneurship Monitor,” entrepreneurship rate is defined as the proportion of early
entrepreneurs or new business owners in the 18–64 age group.
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become increasingly significant. Hence, it is particularly important to deepen the

understanding of informationization and entrepreneurship.

This paper studies the influence of informationization on entrepreneurship based on

information measurement indexes. The informationization level of China is measured

from indexes of information infrastructure and the extent and benefits of information

and communication technology applications. This paper also decomposes informationi-

zation into information infrastructure, government informationization, resident infor-

mationization, and enterprise informationization and examines their influence on

entrepreneurship. It also goes further to discuss the heterogeneous effects of informa-

tionization on entrepreneurship and the relationship between informationization and

entrepreneurial performance. This research not only enriches the understanding of

informationization and entrepreneurship, but also has important implications for pro-

moting the move toward entrepreneurial economy in China.

Literature review
At present, numerous literatures have explored the impact of macroeconomic factors

on entrepreneurship, such as economic development (Prieger et al., 2016), industry

agglomeration (Brunello & Langella, 2016), public finance (Darnihamedani, Block,

Hessels, & Simonyan, 2018; Islam, 2015), and institutions (Bosma, Content, Sanders, &

Stam, 2018; Chowdhury, Audretsch, & Belitski, 2019). Particularly, in the age of infor-

mationization, scholars also notice the effect of informationization on entrepreneurship.

They mainly study this topic in three aspects: information infrastructure, the utilization

of information technology, and female entrepreneurship.

Firstly, the influence of information infrastructure on entrepreneurship has attracted

the attention of many scholars. Based on the data about German counties from 2000 to

2005, the research of Audretsch, Heger, and Veith (2015) indicates that strengthening

broadband infrastructure can help increase entrepreneurship rate. Cumming and Johan

(2010) analyze the data from Canada and find that rural communities with broadband

internet have more entrepreneurial activities than those without. Gillett, Lehr, Osorio,

and Sirbu (2006) draw the same conclusion as Cumming and Johan (2010) from the

data about the USA. Recently, the research of Prieger, Lu, and Zhang (2017) also sup-

ports that broadband infrastructure facilitates entrepreneurship and there are comple-

mentarities between broadband, transportation, and intellectual infrastructure in

promoting entrepreneurship. In general, scholars believe that broadband infrastructure

is an important factor in promoting entrepreneurship. However, broadband infrastruc-

ture is only an important aspect of information infrastructure. Existing literature does

not comprehensively measure information infrastructure. The studies mentioned above

to be further expanded and improved to fully understand the impact of information

infrastructure on entrepreneurship.

Secondly, existing research also studies the relationship between the utilization of in-

formation technology and entrepreneurship. Hanoteau and Rosa (2019) explain the dif-

ference in entrepreneurial levels between countries from the perspective of information

technology application. Further international empirical research also shows that infor-

mation technology usage is an important factor that promotes entrepreneurship. Based

on the data from China, Barnett, Hu, and Wang (2019) and Zhang and Li (2018) argue

that cell phone ownership and Internet use have positive impacts on entrepreneurship
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and the information technology usage can promote entrepreneurial performance. The

studies of Asongu and Nwachukwu (2018) and Asongu, Nwachukwu, and Orim (2018)

indicate that information technology usage improves openness and institutional quality

to promote entrepreneurship in sub-Saharan Africa. In addition, the use of information

technology has created new forms of entrepreneurship, for instance, digital entrepre-

neurship (Nambisan, 2016). However, these studies ignore the application of informa-

tion technology by different entities such as government, residents, and firms.

Information technology applications of different entities may have different impacts on

entrepreneurship.

Finally, other scholars focus on the influence of informationization on female

entrepreneurship. McQuaid (2002) stresses that female entrepreneurship rate is low

in the past due to institutional, capital, information, and time restrictions, but

more and more new companies have been founded by women recently, which leads

us to think about the role of informationization in this change. Informationization

provides a channel for women to show their personality and talents and offer them

entrepreneurship opportunities (Mathew, 2010; Prljić, Vučeković, & Vujačić, 2015).

Martin and Wright (2005) summarize three reasons why informationization is im-

portant for female entrepreneurship: Firstly, informationization carves out new

areas that are more welcoming to women; secondly, in the context of information

technology, women need less funds to start a business; and thirdly, informationiza-

tion makes work more flexible, and women are able to strike a balance between

family and career. Motilewa, Onakoya, and Oke (2015) based on Nigeria’s case

study show that information technology does have a positive influence in tackling

the challenges faced by female entrepreneurs.

For both researches on information infrastructure, information technology usage,

and entrepreneurship and those focusing on informationization and female entre-

preneurship that exist in literature, scholars simply explore the influence of one as-

pect of informationization on entrepreneurship without examining the whole

picture. Therefore, this paper will systematically study the impact of informationi-

zation on entrepreneurship.

Method
Data

Family plays an active role in enterprise formation and development in China (Pistrui,

Huang, Oksoy, Jing, & Welsch, 2010). Many businesses are family owned. Therefore,

we explore the impact of informationization on entrepreneurship from the perspective

of family entrepreneurship. The measure of family entrepreneurship and family charac-

teristic variable is based on the “2011 China Household Finance Survey” conducted by

Southwestern University of Finance and Economics. The main reason of choosing this

data is that it contains a wealth of family entrepreneurial information, such as entrepre-

neurial choice, type, and income. It would provide a good sample for the research of

this paper. In addition, the “2011 China Household Finance Survey” is used in some

empirical literature (Chai, Chen, Huang, & Ye, 2018; Zhang, Xu, Zhou, Zhang, & Xie,

2014), indicating the research data is credible. The data covers 25 provinces and 8438

sample households. The survey mainly includes household demographics, assets and
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liabilities, insurance and security, spending, and income. Specifically, the “2011

China Household Finance Survey” surveys family entrepreneurial information in 2010.

Further, we need to measure the regional informationization level in order to discuss

the research issue of this paper. The “2011 China Household Finance Survey” investi-

gated the status of family entrepreneurship in a province. Therefore, we measure the

regional informationization level from the provincial level. The data of provincial infor-

mationization is from the Report of China Informationization Development Assessment

(2013). The report is released by the China Center for Information Industry Develop-

ment, and it measures provincial informationization level in 2010, mainly from the as-

pects of information infrastructure and the extent and benefits of information and

communication technology applications. This report draws on the indexes and experi-

ence of the international community informationization assessment while fully allowing

for the national conditions of China. Thus, it could truly reflect the informationization

level of the country.

In addition, the measure of provincial-level control variables is from China Statistics

Yearbook in 2011. The 2011 China Statistics Yearbook actually reports the economic

data in 2010.

Model

To find the relationship between informationization and entrepreneurship, the paper

matches informationization at the provincial level with the household entrepreneurial

data of each province. In this way, the problem studied in our paper becomes the influ-

ence of regional informationization level on family entrepreneurship in this region. In the

study of Islam (2015), he adopted a probit model to discuss the relationship between re-

gional government spending and individual entrepreneurial choice. Since Islam (2015)

also studied the influence of regional factors on micro-individual entrepreneurship, this

paper refers to his research to construct the econometric model shown below:

Probit entrepfp ¼ 1
� �

¼ F αþ βinformationizationp þ γ Ffp þ ϕPp
� � ð1Þ

where entrepfp represents the entrepreneurial choice of family f in province p and

informationizationp represents the informationization level of province p. To attenuate

the endogenous effect from missing important explanatory variables, the model incor-

porates two control variables: the characteristic variable at family level (Ffp) and the

characteristic variable at regional level (Pp). β is the core estimation coefficient of inter-

est in this paper and is expected to be significantly positive.

The dependent variable is a dummy variable. If the ordinary least squares method is

used to estimate Eq. (1), the result would be biased and deviating. Thus, the probit

model is used instead. We can also use logit model to estimate Eq. (1), but there is no

significant difference between the probit model and logit model. Therefore, this paper

mainly adopts the probit model to study the effect of informationization on entrepre-

neurship and uses logit model for robustness test.

Variables

entrep is a dummy variable measuring whether a family is engaged in entrepreneurial

activities. The “China Household Finance Survey” asks whether a family is engaged in
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industrial and commercial production and operation in 2010. For this question, a posi-

tive answer indicates that the family is entrepreneurial and entrep is assigned the value

of 1; a negative answer indicates that the family is not entrepreneurial and entrep is 0.

informationization is the natural logarithm of the informationization development

index, which is used to measure the informationization level of each province. The

informationization development index of each province comes from the Report of

China Informationization Development Assessment (2013). The higher the informationi-

zation development index of a province is, the higher the informationization level it

has.

F is a family characteristic variable that affects family entrepreneurship. Referring to

existing research (Aldrich & Cliff, 2003; Paulson & Townsend, 2004; Yueh, 2009), we

add political network (PN), social network (SN), number of members (NM), risk aver-

sion (RA), and house ownership (HO) to F. Political network is a dummy variable. If a

family has at least one member as civil servant, the political network variable is valued

1; if none of the family members are civil servants, the value of this variable is zero.

Compared with families that have none of their members as civil servants, those with

members as civil servants have a more sophisticated political network. The social

network is the natural logarithm of the amount of donation from a family to the

Wenchuan earthquake-stricken area in 2008. There are two reasons for choosing the

amount of donation as a measure of family’s social network: For one thing, the amount

of donation, to a certain extent, reflects the social status of the family, as the more it

donates, the higher social status it enjoys and families with high social status usually

have more extensive interpersonal networks. For the other, the Wenchuan earthquake

is an exogenous shock, and this measure could be regarded as exogenous. The number

of members is the number of family members. Risk aversion is divided into five levels.

The higher the level, the more inclined for the family to avoid risks. House ownership

is a dummy variable. If a family owns a house, this variable is valued 1; otherwise, it is

valued zero.

According to existing research (Acs, Desai, & Hessels, 2008; Ghani, Kerr, & O’connell,

2014; Islam, 2015; Wennekers, Wennekers, Thurik, & Reynolds, 2005), we add un-

employment rate (UR), population density (PD), educational level (EL), economic de-

velopment level (EDL), minimum wage standard (MWS), and proportion of fiscal

revenue to GDP (FR). The unemployment rate is the urban registered unemployment

rate. The population density is the natural logarithm of the ratio of the total population

to the land area at the end of the year. The educational level is the natural logarithm of

the number of graduates with a college degree or above per 100,000 people. The eco-

nomic development level is measured by the per capita GDP and is the natural loga-

rithm from empirical research. The minimum wage standard is the natural logarithm

of the minimum wage based on the lowest standard. The proportion of fiscal revenue

is the proportion of fiscal revenue to regional GDP.

Descriptive analysis

The Table 1 shows summary statistics of all variables based on variable measurement.

The mean value of entrep is 0.1333, which indicates that 13.33% of families choose to

start a business in China. Prieger et al. (2016) argues that the optimal entrepreneurship
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rate for middle-income countries is 25.1%. Therefore, China’s entrepreneurship rate still

has a lot of room for improvement. Another variable we are concerned with is the pro-

vincial informationization level. In our research sample, the highest level of informatio-

nization is Shanghai, and the natural logarithm of the informationization development

index is 4.5078; the lowest level of informationization is Gansu, and the natural loga-

rithm of the informationization development index is 3.5885. The maximum value is

1.26 times the minimum value. The data shows that there is obvious inter-provincial

difference in the level of informationization (Additional file 1).

Results and discussion
Basic regression results

The dependent variable (entrep) is a dummy variable, and thus, this study uses the pro-

bit model to study the influence of informationization on entrepreneurship. In the pro-

bit model, the estimated coefficient could only reflect in what direction the explanatory

variable influenced the dependent variable and could not reflect the magnitude of such

influence. Therefore, the average marginal effect of the explanatory variable is calcu-

lated to reflect the influence of the explanatory variable on the dependent variable. In

addition, this study adopts cross-section data which is usually vulnerable to heterosce-

dasticity. For this reason, robust standard error is used in the model estimation to re-

duce the impact of heteroscedasticity on the estimation result.

Column 1 of Table 2 reports the benchmark regression results of the influence of

informationization on entrepreneurship. The estimated coefficient of informationiza-

tion is positive at the significance level of 1%, indicating that the higher the level of

informatization, the higher the tendency of family entrepreneurship in the province. In

terms of the magnitude of influence, when the informationization level increases by 1%,

the probability of the family choosing to start a business increases by 22.21 percentage

points. This indicates that the role of informationization in promoting entrepreneurship

is not only statistically significant, but also economically significant. The basic

regression results show informationization plays a significant role in promoting

Table 1 Summary statistics of all variables

Variable Variable definition Mean Std. dev. Min Max

entrep Family entrepreneurial choice 0.1333 0.3400 0 1

PN Family political network 0.0246 0.1549 0 1

SN Family social network 3.9072 2.3885 0 13.2357

NM Number of family members 3.4748 1.5474 1 18

RA Family risk aversion 3.8470 1.2338 1 5

HO Family house ownership 0.9081 0.2889 0 1

informationization Provincial informationization level 3.9511 0.2674 3.5885 4.5078

UR Provincial unemployment rate 0.0359 0.0063 0.0137 0.0435

PD Provincial population density 5.6640 1.1685 2.0543 8.2039

EL Provincial education level 9.1145 0.4128 8.5740 10.3577

EDL Provincial economic development level 10.3200 0.4876 9.4818 11.2395

MWS Provincial minimum wage standard 6.4721 0.1951 6.2146 7.0211

FR Provincial fiscal revenue 0.0956 0.0282 0.0598 0.1674
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entrepreneurship, mainly because it can provide abundant opportunities and conveni-

ent conditions for entrepreneurship. According to the Report of China Informationiza-

tion Development Assessment released by the China Center for Information Industry

Development in 2015, 11 provinces have informationization development indexes

higher than the national average, while the case is opposite for 20 provinces. In

addition, this paper also calculates the entrepreneurship rate of each province accord-

ing to the “China Household Finance Survey”. The calculation results show that 8 prov-

inces have entrepreneurship rates higher than the national average and the case is

opposite for 17 provinces. This indicates that the informationization level and the

entrepreneurship rate remain low in most parts of China. Under this context, it is of

practical significance to the promotion of “mass entrepreneurship” and economic de-

velopment if the government further strengthens informationization construction.

Next, we briefly explain the influence of control variables on entrepreneurship based

on benchmark regression results. The estimated coefficient of the political network is

negative at the significance level of 1%, which indicates that families with political net-

works are 9.95 percentage points less likely to start a business than families without

political networks. Necessity-push entrepreneurship is the main type of family entre-

preneurship in China. With well-off conditions, families of civil servants are naturally

Table 2 Regression results of the influence of informationization on entrepreneurship

Explanatory variable Basic regression
results

Robustness test

1 2 3 4 5

Informationization 0.2221*** (0.0666) 2.3873**
(1.0997)

0.4838***
(0.1097)

0.2287***
(0.0687)

0.3040***
(0.1005)

Political network − 0.0995***
(0.0278)

− 0.1010***
(0.0302)

− 0.0995***
(0.0279)

− 0.1031***
(0.0301)

Social network 0.0100*** (0.0018) 0.0103***
(0.0019)

0.0104***
(0.0018)

0.0106***
(0.0018)

0.0494***
(0.0041)

Number of members 0.0207*** (0.0024) 0.0203***
(0.0028)

0.0196***
(0.0024)

0.0199***
(0.0023)

0.0797***
(0.0045)

Risk aversion − 0.0278***
(0.0029)

− 0.0276***
(0.0035)

− 0.0274***
(0.0029)

− 0.0272***
(0.0029)

− 0.1412***
(0.0377)

House ownership − 0.0167 (0.0133) − 0.0011
(0.0169)

− 0.0177
(0.0133)

− 0.0179
(0.0134)

− 0.1829***
(0.0228)

Unemployment rate 1.8725*** (0.7234) 8.0041**
(3.1978)

2.3002***
(0.7458)

2.1579***
(0.7676)

0.0166 (0.0154)

Population density − 0.0045 (0.0055) − 0.0423**
(0.0206)

0.0018 (0.0054) − 0.0041
(0.0054)

− 0.0069
(0.0139)

Educational level − 0.0496* (0.0289) 0.4886*
(0.2780)

− 0.1410***
(0.0240)

− 0.0525*
(0.0303)

− 0.1538**
(0.0698)

Economic development
level

− 0.0129 (0.0469) − 1.3055**
(0.6603)

0.0142 (0.0335) − 0.0116
(0.0490)

0.0291 (0.0598)

Minimum wage
standard

− 0.0831* (0.0439) − 0.1355**
(0.0545)

− 0.0700
(0.0451)

− 0.0852*
(0.0443)

0.0676 (0.0455)

Proportion of fiscal
revenue

− 0.8746***
(0.2815)

− 5.9300**
(2.5418)

− 0.9978***
(0.2692)

− 0.9010***
(0.2943)

− 3.0486***
(0.3535)

Pseudo goodness of fit 0.0534 0.0545 0.0530 0.0224

Wald exogenous test 4.1200**

Sample size 8044 8044 8044 8044 41124

“*,” “**,” and “***” represented significance levels of 10%, 5%, and 1%, respectively; the numbers in parentheses were
robust standard errors of estimated coefficients; the reported estimated coefficients were average marginal effects
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less motivated to start a business. The social network has a positive estimated coef-

ficient and passes the 1% significance test, indicating that an extensive social net-

work plays a significant role in promoting entrepreneurship. This finding is

consistent with the conclusions of Renzulli, Aldrich, and Moody (2000) and Yueh

(2009). Entrepreneurship requires a range of resources such as information, capital,

technology, and labor. People can get entrepreneurial resources they need through

their social networks. Hence, residents with more extensive social networks are

more likely to venture into entrepreneurial activities. The estimated coefficient of

the number of members is positive at the significance level of 1%. Families with

more members are more likely to start a business. This is mainly because more

family members mean wider social networks. The estimated coefficient of risk aver-

sion is significantly negative, indicating that the higher the risk aversion, the lower

the probability that families would choose to start a business. Empirical studies by

Cramer, Hartog, Jonker, and Praag (2002) and Hvide and Panos (2014) also support

this conclusion. The estimated coefficient of house ownership is negative, but it

does not pass the significance test, which means that house ownership is not sig-

nificantly related to the probability of starting a business.

In terms of regional characteristic variables, the estimated coefficient of un-

employment rate is significantly positive. In areas with high unemployment rates,

starting a business is a more likely choice for families, mainly because unemploy-

ment might force people to engage in entrepreneurial activities for their livelihood.

The estimated coefficient of population density does not pass the significance test.

Ghani et al. (2014) believe that areas with high population densities have more

concentrated knowledge, resources, talents, and creativity, which could, in turn,

stimulate people’s enthusiasm for entrepreneurship. However, excessive concentra-

tion of population may generate congestion costs and thus increase the cost of

entrepreneurship. Therefore, on the whole, population density does not have a sig-

nificant impact on entrepreneurship. The estimated coefficient of educational level

is significantly negative, indicating that families in areas with high educational at-

tainment are less likely to start a business. An important reason is that people with

higher educational degrees have more external choices and are more likely to get

satisfactory jobs, and they are less motivated to engage in high-risk entrepreneurial

activities (Van der Sluis, Van Praag, & Vijverberg, 2008). The economic develop-

ment level of a region does not have a significant impact on the choice of family

entrepreneurship. The estimated coefficient of minimum wage standard is negative

at the significance level of 10%, indicating that this variable could inhibit entrepre-

neurship. Areas with high minimum wage standards also entail high opportunity

cost and labor cost of entrepreneurial activities, so families are less likely to start a

business. The estimated coefficient of fiscal revenue proportion is negative at the

significant level of 1%, and families in areas with high fiscal revenue proportion

tend not to venture into entrepreneurship. The conclusion is consistent with the

finding of Djankov, Ganser, McLiesh, Ramalho, and Shleifer (2010). A high propor-

tion of fiscal revenue suggests a heavy tax burden on enterprises, which increases

the cost of entrepreneurship and thus undermines the motivation to start a busi-

ness. Therefore, it is important to reduce the burden on enterprises when the

Chinese government tries to encourage residents into entrepreneurship.
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Robustness test

Benchmark regression results have proved the significant effect of informationization

on entrepreneurship, yet this conclusion may still be affected by other factors, such as

endogeneity, index metrics, econometric model, and research sample. In order to illus-

trate the robustness of the research conclusion, this paper also conducts a series of ro-

bustness tests.

Regression on instrumental variable

Endogeneity may lead to biased and inconsistent estimates. As far as this study is con-

cerned, the endogeneity mainly comes from missing important explanatory variables

and the possible bidirectional causality between informationization and entrepreneur-

ship. To solve the endogenous problem, we have to find an appropriate instrumental

variable. With reference to the research of Kolko (2012), this paper uses altitude as an

instrumental variable of informationization. The geographical environment of a region

can affect the cost of local informationization construction. Altitude is an important

geographical factor that affects informationization construction. Areas with higher alti-

tudes need higher costs of informationization construction and have lower informatio-

nization levels. In addition, as an exogenous geographical factor, altitude is not affected

by family entrepreneurship. Arguably, altitude is an effective instrumental variable of

informationization. With regard to the measurement of altitude for each province, this

paper considers the average altitude of major cities in each province to approximate

the altitude of each province.

Based on the selected instrumental variable for informationization, this paper reesti-

mates Eq. (1) using the IV probit model. The estimation results are shown in column 2

of Table 2. The estimated coefficient of informationization is positive and passes the 1%

significance test. In addition, the Wald exogenous test passes the 5% significance test,

which indicates that the test rejects the null hypothesis that the informationization vari-

able is exogenous, suggesting that the regression using the IV probit model is effective

in this paper. The regression results show that the research conclusion that informatio-

nization promotes entrepreneurship after considering the endogenous problem is

robust.

Remeasurement of informationization variable

The informationization evaluation results vary with evaluation indexes and methods.

Therefore, in order to prove that the research conclusion does not vary with informa-

tionization measurement methods, this paper uses the informationization development

indexes constructed by the National Bureau of Statistics to reevaluate the influence of

informationization on entrepreneurship.

The informationization development indexes constructed by the National Bureau of

Statistics are used to comprehensively measure the informationization levels of various

provinces in China from the aspects of informationization infrastructure construction,

information industry and technology, informationization consumption level, environ-

mental constraints, and development effects. The National Bureau of Statistics and the

China Center for Information Industry Development offer different informationization

measurement indexes and methods. Since we need to further study the influence of
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informationization infrastructure, government informationization, resident informatio-

nization, and enterprise informationization on entrepreneurship, the index system pro-

vided by the China Center for Information Industry Development better suits our

research requirement. Thus, this paper adopts the informationization development in-

dexes provided by the China Center for Information Industry Development for empir-

ical research and those from the National Bureau of Statistics for robustness test. The

data of the latter is derived from the 2012 Annual Report of China Informationization

Development Index Statistical Monitoring. In addition, the correlation between the two

groups of informationization development indexes provided by the two institutions is

calculated in this paper. The calculation results show that the correlation is as high as

0.93 and passes the 1% significance test, which means that both of the index systems

could consistently reflect the informationization level of each province.

Column 3 of Table 2 reports the regression results of the informationization indexes

remeasured. The regression results show that the estimated coefficient of informationi-

zation is positive at the significance level of 1%, which indicates that the conclusion

that informationization greatly promotes entrepreneurship is still well grounded even if

the evaluation indexes and methods are changed.

Logit model

Although there is no essential difference between the estimation results based on the

probit model and the logit model, we would also adopt the logit model to estimate the

impact of informationization on entrepreneurship in order to show that the conclusion

of the paper is not changed due to the change of the measurement model. Column 4 of

Table 2 illustrates the regression results based on the logit model. The estimated coeffi-

cient of informationization is significantly positive. As we saw in columns 1 and 4, the

estimated coefficients of informationization based on the probit model and the logit

model are very similar. Therefore, we believe that the research conclusion that regional

informationization has a promotion effect on entrepreneurship would not change

whether using the probit model or the logit model.

Research sample replacement

There are two main surveys to investigate the entrepreneurship of Chinese families,

namely China Household Finance Survey and China Family Panel Studies. In compari-

son, China Household Finance Survey includes more entrepreneurial information, such

as entrepreneurial industries, entrepreneurial types, and number of employees employed.

This information is conductive to study the heterogeneous influences of informationiza-

tion on entrepreneurship and influence of informationization on entrepreneurial perform-

ance. Therefore, this paper eventually chooses the China Household Finance Survey to

analyze the effect of informationization on entrepreneurship. However, China Household

Finance Survey only supplies cross-section data in 2010, which may lead to inaccurate es-

timation results due to the missing time factor. Fortunately, China Family Panel Studies

provide family entrepreneurship information for 2011, 2013, and 2015. Hence, we use this

dataset for robustness test.

Due to the replacement of research sample, we need to redefine some control vari-

ables in family level, but the definition of control variables in the provincial level has
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not changed. The social network is the natural logarithm of the amount of family dona-

tions per year. Risk aversion is the dummy variable. If a family purchases a financial

product, this variable is valued 0; otherwise, it is valued 1. Column 5 of Table 2 shows

the regression results based on China Family Panel Studies. China Family Panel Studies

do not provide any information regarding the political network of family. Therefore,

column 5 does not include the political network variable. The estimated coefficient of

informationization is significantly positive, which indicates that the research conclusion

is still true when we expand the study sample and consider the time factor.

Influences of different dimensions of informationization on entrepreneurship

Informationization is strongly penetrable, and it can be applied deeply into all aspects

of economy and society. It is mainly divided into informationization applications in the

government, residents, and enterprises. Informationization applications are realized on

the basis of information infrastructure. Therefore, informationization can be roughly

decomposed into information infrastructure, government informationization, resident

informationization, and enterprise informationization. These different dimensions have

different influences on entrepreneurship, and this is the topic of further interest in this

paper. In order to study this issue, this paper measures the information infrastructure

construction level, government informationization degree, resident informationization

degree, and enterprise informationization degree of each province from the network

readiness index, the government application index, the resident application index, and

the enterprise application index given in the Report of China Informationization Devel-

opment Assessment (2013). In the empirical research, the four indexes above takes on

the form of natural logarithm.

Table 3 reports the regression results of the influences of different informationization

dimensions on entrepreneurship. Column 1 shows the influence of information infra-

structure on entrepreneurship. Its estimated coefficient is positive at the significance

level of 1%, indicating that the more developed the information infrastructure in a re-

gion, the more likely the families there would choose to start a business. Specifically,

every 1% increase in the information infrastructure level in a region would lead to an

increase in the probability of family entrepreneurship by 13.8 percentage points. Infor-

mation infrastructure not only spurs significant entrepreneurial opportunities, but also

enhances connectivity and interaction between people, facilitates exchange and sharing

of knowledge and ideas, and thus promotes entrepreneurship (Audretsch et al., 2015).

Column 2 shows the regression results of government informationization and family

entrepreneurial choice. The estimated coefficient of government informationization is

positive and passes the 1% significance test. Every 1% increase in government informatio-

nization would lead to an increase in the probability of family entrepreneurship by 3.71

percentage points. Das and Das (2015) also agree that government informationization can

promote market entry for enterprises. Government informationization promotes entre-

preneurship mainly from three aspects. Firstly, it helps promote inter-departmental co-

operation, breaks information islands, and realizes information transfer and resources

scheduling between departments, thus helping to optimize administrative approval

processes and improve administrative approval efficiency, which can better motivate resi-

dents to start a business. Secondly, government information disclosure made possible by
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government informationization can effectively restrain the government’s control of the

market economy, make the exercise of power more transparent, reduce the cost of rent-

seeking, and create transparent business environment for entrepreneurship. Thirdly, gov-

ernment informationization can promote innovative supply of public services and integra-

tion of service resources, result in an integrated online public service system, provide a

full range of entrepreneurial services, and reduce the cost of entrepreneurship.

Column 3 explores the influence of resident informationization on entrepreneurship.

The estimated coefficient of resident informationization is positive, but it is less statisti-

cally significant than the estimated coefficients of informationization infrastructure and

government informationization, and it only passes the 10% significance test. Every 1%

increase in resident informationization would result in an increase in the probability of

family entrepreneurship by 6.46 percentage points. Resident informationization has a

positive influence on entrepreneurship for at least three reasons. Firstly, it helps resi-

dents access the global network; in other words, residents can expand the market scope

and seek opportunities for entrepreneurship (McQuaid, 2002). Secondly, entrepreneur-

ial activities usually involve collecting and processing a large amount of information.

Resident informationization is conducive to this task and thus encourages residents to

engage in entrepreneurial activities. Thirdly, the high requirements for capital, system,

and information in traditional industries make them prohibitive to entrepreneurs, while

the development of e-commerce and the improvement in resident informationization

Table 3 Regression results of different dimensions of informationization on entrepreneurship

Explanatory variable 1 2 3 4

Information infrastructure 0.1380*** (0.0296)

Government
informationization

0.0371*** (0.0134)

Resident informationization 0.0646* (0.0379)

Enterprise informationization − 0.0989***
(0.0255)

Political network − 0.0985***
(0.0279)

− 0.0998***
(0.0278)

− 0.0998***
(0.0278)

− 0.0976***
(0.0278)

Social network 0.0101*** (0.0018) 0.0101*** (0.0018) 0.0101*** (0.0018) 0.0103*** (0.0018)

Number of members 0.0210*** (0.0024) 0.0203*** (0.0024) 0.0206*** (0.0024) 0.0206*** (0.0024)

Risk aversion − 0.0280***
(0.0029)

− 0.0278***
(0.0029)

− 0.0279***
(0.0029)

− 0.0281***
(0.0029)

House ownership − 0.0202 (0.0133) − 0.0166 (0.0133) − 0.0176 (0.0133) − 0.0193 (0.0133)

Unemployment rate 0.8237 (0.7292) 1.0720 (0.7202) 2.0797** (0.8422) 1.1790 (0.7368)

Population density 0.0074 (0.0057) − 0.0022 (0.0053) − 0.0050 (0.0057) 0.0100 (0.0063)

Educational level − 0.0400 (0.0275) − 0.1043***
(0.0229)

− 0.0908***
(0.0260)

− 0.1022***
(0.0236)

Economic development level − 0.0102 (0.0358) 0.1071*** (0.0233) 0.1158*** (0.0231) 0.1575*** (0.0233)

Minimum wage standard − 0.0876** (0.0429) − 0.0675 (0.0453) − 0.1247** (0.0511) − 0.1370***
(0.0451)

Proportion of fiscal revenue − 0.6485***
(0.2256)

− 0.4556** (0.2221) − 0.6588** (0.2904) − 0.5609** (0.2255)

Pseudo goodness of fit 0.0548 0.0529 0.0522 0.0541

Sample size 8044 8044 8044 8044

“*,” “**,” and “***” represented significance levels of 10%, 5%, and 1%, respectively; the numbers in parentheses were
robust standard errors of estimated coefficients; the reported estimated coefficients were average marginal effects
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help residents to engage in entrepreneurial activities in the field of e-commerce with

less capital and more flexible time.

Column 4 shows the regression results of the influence of enterprise informationiza-

tion on entrepreneurship. Its estimated coefficient is negative at the significance level

of 1%. Every 1% increase in enterprise informationization would lead to a decrease in

the probability of family entrepreneurship by 9.89 percentage points. Arguably,

different from the influences of informationization infrastructure, government informa-

tionization, and resident informationization on entrepreneurship, enterprise informatio-

nization exerts a negative influence. Higher enterprise informationization in a region

means that local enterprises are more competitive in the market, which undoubtedly

increases the threshold for market access. To compete with incumbent enterprises, in-

terested entrants need to invest more in information. This increases the cost of entre-

preneurship for residents and discourages some otherwise entrepreneurial residents

from the market. There is a dilemma here: improving the informationization of enter-

prises can enhance their competitiveness, while it hinders entrepreneurship. In this

case, the government should build an informationization service platform for new ven-

tures in order to reduce the informationization investment needed by resident entre-

preneurs in the startup stage.

Heterogeneous influences of informationization on entrepreneurship

In the previous part of this study, entrepreneurial activities are considered homoge-

neous. In fact, this is not the case. In general, entrepreneurship can be broadly divided

into corporate entrepreneurship and self-employed entrepreneurship. Compared with

the latter, corporate entrepreneurship has to overcome higher thresholds of capital,

technology, and management and delivers greater economic and social benefits. The in-

fluences of the same factor vary with different types of entrepreneurship. In addition,

different industries have different informationization levels, which, in turn, have differ-

ent influences on business ventures in different industries. Based on the analysis above,

this section focuses on the heterogeneous influences of informationization on different

types of entrepreneurship and different entrepreneurial industries.

Heterogeneity of entrepreneurial types

In order to explore the influence of informationization on different types of entrepre-

neurship, the dependent variable (entrep) needs to be redefined. If a family is not en-

gaged in entrepreneurial activities, entrep is assigned with a value of 0. If the business

is started in the form of enterprise, entrep is valued 1. If the business is on self-

employed basis, entrep is valued 2. The “China Household Finance Survey” divides

family entrepreneurship into joint stock company, limited liability company, partner-

ship, sole proprietorship, self-employed individual/privately, or individually owned busi-

ness. In this paper, joint stock company, limited liability company, partnership, and sole

proprietorship are classified as corporate entrepreneurship. According to statistics, of

1125 entrepreneurial families, 13.78% chose corporate entrepreneurship and 86.22%

chose self-employed entrepreneurship. Individually owned business is the main type of

entrepreneurship for Chinese residents, which is also evidenced for the prevailing

necessity-push entrepreneurship among Chinese residents.
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Since the dependent variable here is a multiple-choice variable, this paper bor-

rows the multiple-choice probit model to study the influence of informationization

on different types of entrepreneurship. In the multiple-choice probit model, the

baseline group is families that are not entrepreneurial, and all the estimated coeffi-

cients are compared with the results of the baseline group. Columns 1 and 2 of

Table 4 reports the estimates. Column 1 shows the regression results of informa-

tionization and corporate entrepreneurship. The estimated coefficient of informatio-

nization is positive, but it does not pass the significance test. Every 1% increase in

the informationization level of the region would result in an increase in the prob-

ability of family corporate entrepreneurship by 4.02 percentage points. Column 2

shows the regression results of informationization and self-employed entrepreneur-

ship. The estimated coefficient of informationization is positive and passes the 1%

significance test. Every 1% increase in the informationization level would result in

an increase in the probability of family self-employed entrepreneurship by 17.43

percentage points. In contrast, informationization plays a bigger role in promoting

self-employed entrepreneurship. The main reason is that informationization pro-

vides flexible and convenient conditions for entrepreneurship, which is in line with

flexible self-employment entrepreneurship. Thus, informationization promotes self-

employment entrepreneurship better.

Table 4 Regression results of the heterogeneous influences of informationization on
entrepreneurship

Explanatory variable (1) Enterprise (2) Self-employed
entrepreneurs

(3) Secondary
industries

(4) Domestic
services

(5) Productive
services

Informationization 0.0402
(0.0275)

0.1743*** (0.0629) 0.1166***
(0.0375)

0.0776
(0.0556)

0.0235 (0.0247)

Political network − 0.0002
(0.0076)

− 0.1150*** (0.0299) − 0.0184
(0.0131)

− 0.0673***
(0.0248)

− 0.0089
(0.0088)

Social network 0.0062***
(0.0011)

0.0044*** (0.0016) 0.0021**
(0.0009)

0.0054***
(0.0015)

0.0025***
(0.0007)

Number of
members

0.0026***
(0.0010)

0.0186*** (0.0022) 0.0042***
(0.0010)

0.0154***
(0.0020)

0.0012 (0.0007)

Risk aversion − 0.0074***
(0.0012)

− 0.0200*** (0.0028) − 0.0058***
(0.0013)

− 0.0177***
(0.0025)

− 0.0025**
(0.0010)

House ownership − 0.0068
(0.0050)

− 0.0102 (0.0126) 0.0175**
(0.0079)

− 0.0327***
(0.0110)

− 0.0005
(0.0045)

Unemployment rate − 0.6495**
(0.2623)

2.9215*** (0.7182) 0.3678 (0.3602) 1.5463**
(0.6286)

0.3606 (0.2864)

Population density 0.0031
(0.0025)

− 0.0073 (0.0052) 0.0048 (0.0032) − 0.0049
(0.0046)

− 0.0001
(0.0018)

Educational level − 0.0086
(0.0109)

− 0.0523* (0.0281) − 0.0136
(0.0155)

− 0.0266
(0.0246)

− 0.0056
(0.0118)

Economic
development level

− 0.0196
(0.0200)

0.0170 (0.0447) − 0.0385
(0.0273)

0.0246
(0.0390)

0.0066 (0.0187)

Minimum wage
standard

0.0040
(0.0178)

− 0.0853** (0.0416) 0.0003 (0.0205) − 0.0968***
(0.0375)

− 0.0027
(0.0139)

Proportion of fiscal
revenue

− 0.1097
(0.1178)

− 0.7392*** (0.2643) − 0.2452
(0.1541)

− 0.3489
(0.2350)

− 0.2489**
(0.1169)

Sample size 8044 7980

“*,” “**,” and “***” represented significance levels of 10%, 5%, and 1%, respectively; the numbers in parentheses were
robust standard errors of estimated coefficients; the reported estimated coefficients were average marginal effects
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Heterogeneity of entrepreneurial industries

In order to study the industry heterogeneity in the influence of informationization on

entrepreneurship, this paper divides industry into secondary industries, domestic ser-

vices, and productive services,2 and the dependent variable (entrep) is redefined. If a

family is not engaged in entrepreneurial activities, entrep is assigned with a value of 0.

If it is engaged in a secondary industry, entrep is valued 1. If it is engaged in a domestic

service, entrep is valued 2. If it is engaged in a productive service, entrep is valued 3.

According to statistics, 18.68% of entrepreneurial families start businesses in secondary

industries, 71.61% in domestic services, and 9.71% in productive services. Most Chinese

residents choose to start a business in domestic services, mainly because of these indus-

tries pose low barriers to entrepreneurship and provide flexible entrepreneurial forms.

As with the study on the heterogeneity of entrepreneurship types, the multiple-

choice probit model is used to study the influence of informationization on entrepre-

neurship in different industries. Column 3–5 of Table 4 reports the estimates. Column

3 explores the influence of informationization on family entrepreneurship in secondary

industries. The estimated coefficient of informationization is positive and passes the 1%

significance test. Every 1% increase in the informationization level of a region would re-

sult in an increase in the probability of families choosing to start businesses in second-

ary industries by 11.66 percentage points. Column 4 reports the regression results of

informationization and entrepreneurship in domestic service industries. The estimated

coefficient of informationization is positive, but it does not pass the significance test.

Every 1% increase in the informationization level would result in the probability of fam-

ilies choosing to start businesses in domestic service industries by 7.76 percentage

points. Column 5 lists the regression results of the influence of informationization on

family entrepreneurship in productive service industries. The estimated coefficient of

informationization is positive, but it does not pass the significance test. Every 1% in-

crease in the informationization level of a region would result in an increase in the

probability of families choosing to start businesses in productive service industries by

2.35 percentage points. The estimation results in column 3–5 shows that informationi-

zation plays a greater and more significant role in promoting family entrepreneurship

in secondary industries. Secondary industries are more informationalized, and the im-

proved informationization level of a region can significantly increase the informationi-

zation level of secondary industries and thus promote the level of entrepreneurship in

secondary industries. However, productive service industries are similarly informationa-

lized. Why does informationization not significantly promote the entrepreneurial level

in these industries? An important reason can be attributed to the strict regulations in

productive service industries that disqualify a large number of entrepreneurial residents

from venturing into these industries. Even if informationization creates opportunities

and conditions for entrepreneurship, most residents are still not able to start their busi-

nesses in these industries. Therefore, informationization does not play a significant role

2Secondary industries include mining, manufacturing, electricity, gas, water production and supply, and
construction. Domestic services include wholesale and retail, accommodation and catering, real estate, water
conservancy, environmental and public facilities management, residential services, education, health, social
security and social welfare, culture, sports and entertainment, public administration, and social organizations.
Productive services include transportation, warehousing and postal services, information transmission,
computer services and software, finance, leasing and business services, scientific research, technical services,
and geological surveys.
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in improving the entrepreneurial level in productive service industries. The government

should lift unnecessary regulations in these industries to fully exploit the role of infor-

mationization in promoting entrepreneurship and fuel the development of productive

service industries.

Influence of informationization on entrepreneurial performance

From the perspective of the life cycle of entrepreneurship, entrepreneurship includes

not only the establishment of a new organization, i.e., entrepreneurial choice, but also

the development of the new organization, i.e., entrepreneurial performance. The previ-

ous part of research focuses on the influence of informationization on entrepreneurial

choice and finds that informationization can significantly increase the probability of

residents to start a business. What is the influence of informationization on entrepre-

neurial performance? This is the main research issue in this section. Entrepreneurship

not only addresses the income of entrepreneurs, but also solves the social employment.

Therefore, entrepreneurship has two basic effects: income effect and employment ef-

fect. Income and employment are important indicators to measure entrepreneurial per-

formance. The foothold of this section is to study whether informationization can help

realize the income effect and the employment effect of entrepreneurship.

This section focuses on the income and employment effects of entrepreneurial fam-

ilies. However, if this study covers only entrepreneurial families and excludes families

not engaged in entrepreneurial ventures, it would produce self-selected samples rather

than random samples (Heckman, 1979). If the self-selected samples are estimated by

ordinary least squares, the results might be biased and inconsistent (Heckman, 1979).

To overcome the sample selection bias, the Heckman two-stage model is used to study

the influence of informationization on entrepreneurial performance. In the study of

Magri (2011), he also used the Heckman two-stage model to analyze the effect of initial

net wealth of household on the size of entrepreneurship. Therefore, it is suitable for

studying the relationship between informationization and entrepreneurial performance

using the Heckman two-stage model. The Heckman two-stage model is described

briefly as follows.

The Heckman model for the first stage is the entrepreneurial choice model shown in

Eq. (1). The Heckman two-stage model requires that the first-stage model should in-

clude at least one exclusive explanatory variable. This explanatory variable influences

the entrepreneurial choice of a family but not the entrepreneurial performance in the

second-stage model. Thus, in this section, the average age of family members and its

square are added to the family characteristic variable (F) in Eq. (1). The average age of

family members has a direct impact on family entrepreneurial choice, and there is a

non-linear relationship between age and entrepreneurial choice. In addition, when

regressing entrepreneurial performance based on the average age of family members

and its square in Eq. (2), we find that the average age of family members and its square

have no significant effect on entrepreneurial performance. It could be concluded that

the average age of family members and its square are suitable exclusive explanatory

variables.

The Heckman model for the second stage is a linear equation that studies the influ-

ence of informationization on entrepreneurial performance, as shown in Eq. (2):
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performancefp ¼ αþ βinformationp þ γ Ffp þ ϕPp þ φλfp þ μfp ð2Þ

where performancefp represents the entrepreneurial performance of family f in province

p. We measure entrepreneurial performance by entrepreneurial income and the num-

ber of employees in the new business and take their natural logarithms in empirical re-

search. Since both of the measures are zero for some families, no natural logarithms

could be taken. In this case, the entrepreneurial incomes and the number of employees

plus 1 is the solution, and then, natural logarithms are taken, for all families. Ffp, Pp,

and μfp represent family characteristic variable, regional characteristic variable, and ran-

dom error term, respectively. Once again, F in Eq. (2) excludes the average age of fam-

ily members and its square, which are instead included in Eq. (1). λfp represents the

inverse Mills ratio to overcome the selection bias of the studied samples. We first get

the inverse Mills ratio from regression in the first stage, and then add this inverse Mills

ratio to the entrepreneurial performance model in the second stage. If the inverse Mills

ratio is significantly non-zero, a sample selection bias is strongly suggested and the use

of the Heckman two-stage model turns out to be valid; if it is significantly zero, it

means that the Heckman two-stage model is unnecessary. The inverse Mills ratio is cal-

culated as shown in Eq. (3) (Heckman, 1979):

λfp ¼
f αþ βinformationp þ γ Ffp þ ϕPp
� �

F αþ Binformationp þ γ Ffp þ ϕPp
� � ð3Þ

where f(·) and F(·) represents the probability density function and the probability dis-

tribution function of standard normal distribution, respectively.

Table 5 shows the influence of informationization on entrepreneurial performance.

Columns 1 and 2 report the influence of informationization on entrepreneurial income

based on the Heckman two-stage model. Column 1 is the entrepreneurial choice model

for the first stage, and column 2 is the entrepreneurial income model for the second

stage. In column 1, the estimated coefficient of informationization is significantly posi-

tive, which indicates that informationization has a significant effect on entrepreneurial

promotion. In column 2, the estimated coefficient of informationization is positive at

the significance level of 5%. Every 1% increase in the informationization level of a re-

gion would result in an increase in the entrepreneurial income of a family by 3.86%.

The inverse Mills ratio does not pass the significance test, which means that it is un-

necessary to apply the Heckman two-stage model in studying the influence of informa-

tionization on entrepreneurial income, which is thus remeasured by using the ordinary

least squares method. The regression results are shown in column 3. In column 3, the

estimated coefficient of informationization is positive at the significance level of 5%.

Every 1% increase in the informationization level of a region would result in an increase

in the entrepreneurial income of a family by 4.03%. Clearly, both the results from the

Heckman two-stage model and the ordinary least squares method prove that informa-

tionization could help realize the income effect of entrepreneurship.

Columns 4 and 5 of Table 5 report the regression results of informationization and

entrepreneurial employment effect based on the Heckman two-stage model. Column 4

is the entrepreneurial choice model for the first stage, and column 5 is the entrepre-

neurial employment effect model for the second stage. As shown in column 5, the esti-

mated coefficient of informationization is positive at the 10% significance level,
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indicating that entrepreneurial families employ more labor forces in regions with

higher informatization levels. In addition, the estimated coefficient of inverse Mills

ratio passes the 5% significance test, indicating that it is significantly not zero and

thus it is valid to apply the Heckman two-stage model in studying the informatio-

nization and entrepreneurial employment effect. In order to compare with the esti-

mation results from the Heckman two-stage model, column (6) reports the

estimation results of informationization and entrepreneurial employment effect

based on the ordinary least squares method. The estimation results show that

informationization could significantly increase the number of people employed by

entrepreneurial families, and the conclusion is consistent with the finding obtained

from the Heckman two-stage model.

Table 5 Regression results of the influence of informationization on entrepreneurial performance

Explanatory
variable

(1)
Entrepreneurial
choice

(2) Income
effect

(3) Income
effect

(4)
Entrepreneurial
choice

(5)
Employment
effect

(6)
Employment
effect

Informationization 0.9483***
(0.3144)

3.8555**
(1.8589)

4.0260**
(1.9471)

1.0327***
(0.3631)

0.9521*
(0.5780)

1.4647***
(0.5029)

Political network − 0.5193***
(0.1757)

0.2476
(0.9029)

0.1387
(0.9277)

− 0.4773***
(0.1397)

0.7683
(0.4688)

0.5013
(0.3523)

Social network 0.0377***
(0.0100)

0.1707***
(0.0661)

0.1783***
(0.0489)

0.0366***
(0.0107)

0.1070***
(0.0239)

0.1282***
(0.0188)

Number of
members

0.0589***
(0.0110)

0.0649
(0.0934)

0.0779
(0.0643)

0.0591***
(0.0120)

− 0.0738***
(0.0280)

− 0.0367*
(0.0203)

Risk aversion − 0.1054***
(0.0167)

0.0447
(0.1318)

0.0237
(0.0852)

− 0.1031***
(0.0167)

− 0.0332
(0.0331)

− 0.0910***
(0.0267)

House ownership − 0.0440
(0.0600)

0.5175
(0.4571)

0.5034
(0.3895)

− 0.0124
(0.0660)

0.3045***
(0.0979)

0.2751***
(0.0783)

Average age 2.1919**
(0.8576)

2.6539***
(1.0216)

Average age
squared

− 0.3769***
(0.1191)

− 0.4421***
(0.1419)

Unemployment
rate

16.0362***
(3.5687)

− 11.1587
(21.6587)

− 8.4651
(17.8867)

10.1414***
(3.8959)

− 27.9465***
(7.9599)

− 23.0478***
(8.1081)

Population
density

− 0.0175
(0.0290)

0.0743
(0.2205)

0.0727
(0.2260)

− 0.0168
(0.0297)

0.1052*
(0.0592)

0.0996*
(0.0558)

Educational level − 0.3774***
(0.1352)

1.0807
(0.7505)

1.0247
(0.7733)

− 0.2453
(0.1545)

0.4281
(0.2720)

0.3295
(0.2735)

Economic
development
level

0.1254 (0.2172) − 2.7548**
(1.1235)

− 2.7474*
(1.4428)

− 0.0003
(0.2714)

− 1.1043***
(0.3858)

− 1.1373***
(0.3839)

Minimum wage
standard

− 0.5425***
(0.2025)

2.6156**
(1.0547)

2.5369**
(1.2097)

− 0.4750**
(0.2263)

0.8021*
(0.4212)

0.6033
(0.3719)

Proportion of
fiscal revenue

− 3.5249***
(1.2360)

− 9.3368
(7.2345)

− 10.0404
(7.6272)

− 4.0176***
(1.9842)

− 1.2939
(2.4633)

− 3.4162*
(1.9060)

Inverse Mills ratio − 0.2031
(0.9772)

− 0.5720**
(0.2603)

Goodness of fit 0.0442 0.1588

Sample size 7938 7938 977 8037 8037 1076

Size of samples
not deleted

977 1076

“*,” “**,” and “***” represented significance levels of 10%, 5%, and 1%, respectively; the numbers in brackets were robust
standard errors of estimated coefficients
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Conclusion and policy implications
Conclusion

In spite of the arrival of information age, there is little literature that systematically ex-

plores the influence of informatization on entrepreneurship. This paper systematically

studies this subject based on “2011 China Household Finance Survey” conducted by

Southwestern University of Finance and Economics and the Report of China Informa-

tionization Development Assessment (2013) released by the China Center for Informa-

tion Industry Development. The conclusion is that informationization plays a

significant role in promoting entrepreneurship. This research conclusion is still robust

after considering the endogenous problem, informationization index metrics, econo-

metric model, and research sample. This paper then decomposes informationization

into information infrastructure, government informationization, resident informationi-

zation, and enterprise informationization and studies their influences on entrepreneur-

ship. It finds that information infrastructure, government informationization, and

resident informationization could promote resident entrepreneurship, yet enterprise

informationization inhibited it. This paper also goes further to discuss the heteroge-

neous influences of informationization on entrepreneurship. Compared with corporate

entrepreneurship, self-employed entrepreneurship is influenced by informationization

better and more significantly. Compared with entrepreneurship in domestic service and

productive service industries, informationization promotes resident entrepreneurship

more significantly in secondary industries. Finally, the research on informationization

and entrepreneurial performance points out that informationization could help achieve

the income and employment effects of entrepreneurship.

There are some shortcomings in the research of this paper. Since China Household

Finance Survey can provide abundant information about family entrepreneurship, the

paper adopts this dataset for our study. However, China Household Finance Survey of-

fers cross-section data that may lead to inaccurate estimation results due to missing

time factor. Although we have used the China Family Panel Studies in 2011, 2013, and

2015 for robustness test, we are unable to adopt the database for research to consider

the time factor due to the lack of information in other parts of the study. Therefore, we

need to use panel data to reassess the influence of informationization on entrepreneur-

ship in future research.

Policy implications

Some policy implications can be drawn from the research conclusion herein.

Firstly, the government should strengthen its own informationization construction,

reform and upgrade various information management systems in accordance with uni-

fied norms and standards, establish an information sharing exchange platform to pro-

mote wide sharing and effective application of information among government

departments, and reduce the degree of control and improve service levels to encourage

mass entrepreneurship.

Secondly, since informationization has a significant role in promoting entrepreneur-

ship in secondary industries, government departments should strengthen the planning

and arrangement of industrial Internet infrastructure construction, and build an indus-

trial Internet with low latency, high reliability, and wide coverage. They should also
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speed up the deployment and construction of fiber optic networks, mobile communica-

tion networks, and wireless local area networks in areas with manufacturing clusters to

achieve information network broadband upgrade.

Thirdly, the reform of administrative management system needs to coordinate with

informationization to fully exploit the role of informationization in promoting entre-

preneurship in productive service industries. Government departments should relax or

cancel unnecessary market access administrative approval regulation over producer ser-

vice industries, encourage and guide private capital to enter industries and fields that

are not prohibited explicitly by laws and regulations, and try to create a market envir-

onment of fair competition and equal access.

Fourthly, enterprise informationization construction improves the market competi-

tiveness of incumbent enterprises on the one hand and raises the threshold of entrepre-

neurship on the other hand. To resolve this dilemma, the government should establish

and improve informationization service platforms for enterprises to help new ventures

improve their informationization level.
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