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Abstract 
 
Financial inclusion plays an important role in giving households greater access to borrowing 
opportunities, which in turn can be used to improve human capital accumulation, 
socioeconomic status, and long-run economic development. One way to enhance 
households’ access to and usage of the financial system, especially the formal banking 
system, is to ensure that an adequate infrastructure exists within their community. This study 
uses data from the 2013 Chinese Household Finance Survey to investigate how the 
infrastructure affects the usage of formal bank loans for both urban and rural households in 
the People’s Republic of China (PRC). The analysis is extended to investigate the impacts of 
the infrastructure on non-bank loans. The results suggest that the infrastructure, in a variety 
of forms (e.g., physical, financial, technological, social, and informational), is significantly 
associated with the loan demand—most notably for urban households using formal bank 
loans. Further, those living in more urbanized areas and megacities are less likely to 
demand bank and non-bank loans even after controlling for other factors, suggesting that 
there may be an “urbanization effect” that is dampening credit access and usage. The 
potential endogeneity between the infrastructure and the loan demand is taken into 
consideration. The results show that decisions related to the loan demand and infrastructure 
mostly appear to be made independently. The findings from this research have important 
implications for the PRC and other countries working on national strategies aimed at 
improving financial inclusion, especially the expansion of bank credit in rapidly growing 
urbanized areas, where the infrastructure may be reaching capacity. 
 
Keywords: infrastructure, urbanization, financial inclusion, microfinance, credit, PRC 
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1. INTRODUCTION 
Previous research has found that strong, stable financial systems are critical to 
providing individuals and families with the opportunities and skills needed to secure 
their own long-term economic and financial security. Well-functioning financial  
systems lead to long-run economic growth, financial stability, and overall gains in social 
welfare (Čihák et al. 2015; Čihák, Mare, and Melecký 2016; Dabla-Norris et al. 2015; 
Demirgüç-Kunt and Levine 2009; Fungacova and Weill 2015; Glomm and Ravikumar 
1997; Hannig and Jansen 2010; Lyons, Roa, and Kunovskaya 2014; Lyons et al. 2016; 
United Nations 2015a; Xinhuanet 2013). Financial inclusion (as traditionally defined by 
access to and usage of formal financial services) can play an important role in 
providing households with opportunities to improve their skills and overall quality of life 
(Basel Committee on Banking Supervision 2015; CGAP 2011; Frazier 2013; G20 
Financial Inclusion Experts Group 2010; Lyons et al. 2016; Mehrotra and Yetman 2015; 
Sahay et al. 2015; World Bank 2012, 2015). This might occur via investments in their 
education, the launching of a new business, or achieving other economic aspirations 
(Allen et al. 2016; Beck, Demirgüç-Kunt, and Levine 2007; Lagarde 2014; Li, Gan, and 
Hu 2011; Lyons and Contreras 2017; Lyons, Roa, and Kunovskaya 2014; Lyons et al. 
2016; Rajan and Zingales 1998; World Bank 2014a, 2014b).  
One way to improve households’ access to and usage of the formal financial system is 
to develop a community’s basic infrastructure. Infrastructure can be defined in a 
number of ways. First, there is the financial infrastructure, such as physical bank 
branches, ATMs, point-of-sale devices (POSs), payment associations, credit bureaus, 
and so on, where consumers can engage in the marketplace and conduct financial 
transactions. This can also include access to financial technologies, such as mobile 
and smart phones, to conduct electronic payments and digital banking (Anderson n.d.; 
Asian Development Bank Institute 2014; Chan and Jia 2011; China Financial 
Standardization Technical Committee 2012; Shrader and Duflos 2014; United Nations 
2015b). Second, there is the physical infrastructure related to the overall material 
conditions of the community in which the household lives, such as the quality of roads, 
proximity of financial institutions, and availability of public transportation to facilitate 
access to the services. Third, the social and informational infrastructures can affect the 
usage of the formal financial system, especially due to some households’ lack of trust 
in formal institutions (Allen et al. 2016; Amuendo-Dorantes and Mundra 2007; Li 2006a, 
2006b; Shrader and Duflos 2014). Households with larger social or familial networks 
may not need (or even want) to turn to the formal sector to meet their financial needs. 
Instead, they may choose to rely on informal networks. Finally, households’ access to 
financial information—in terms of quantity, quality, and frequency, especially with the 
rise of social media—can reduce the informational asymmetries in the marketplace, 
allowing households to make more informed financial decisions.  
To date, very little research has empirically examined the actual impacts that various 
types of infrastructure can have on financial inclusion, especially access to and usage 
of formal banking institutions. They have occasionally been referenced within 
government reports and the media (e.g., CBRC 2013a, 2013b; Collard 2007; China 
Financial Standardization Technical Committee 2012; Schrader and Duflos 2014). 
They have also sometimes been presented within the context of how financial 
development can lead to reductions in income and wealth inequalities and poverty 
(e.g., Asian Development Bank Institute 2014; Beck et al. 2007; Celerier and Matray 
2017; Demirgüç-Kunt and Levine 2009; Park and Mercado 2015; Frazier 2013). Most 
recently, Celerier and Matray (2017) investigated the links between the bank branch 
supply and the share of bank account holders in the United States. They found that an 
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exogenous increase in the density of bank branches decreases the share of unbanked 
households. The impacts are largest for those traditionally excluded from the financial 
markets—low-income, minority, and rural households. The work of researchers such as 
Celerier and Matray (2017) provides a useful starting place for investigating the 
relationship between infrastructure and financial inclusion. However, the research on 
the topic is still considerably limited in scope. 
In fact, much of the literature related to financial inclusion focuses on three dimensions: 
the usage of bank accounts, savings in bank accounts, and the usage of bank credit at 
formal financial institutions (e.g., Allen et al. 2016; Ayyagari, Demirgüç-Kunt, and 
Maksimovic 2010; Demirgüç-Kunt and Klapper 2013; Demirgüç-Kunt et al. 2014; Duwal 
and Sun 2013; Fungacova and Weill 2015; Li, Gan, and Hu 2011; Li et al. 2010; Lyons, 
Grable, and Joo 2017; Peng, Zhao, and Wang 2014; Sparreboom and Duflos 2012; 
Sun and Huang 2010; Yin, Song, and Wu 2014). Very few of these studies have 
examined financial inclusion from the perspective of both formal and informal markets. 
Further, it is difficult to find studies that have specifically attempted to estimate the 
effect of the infrastructure on financial inclusion in countries such as the People’s 
Republic of China (PRC) (Lyons et al. 2016). On the one hand, this is perhaps not 
surprising given the limited availability of data at both the household and the 
community level on financial inclusion and infrastructure for the PRC as well as other 
developing countries. On the other hand, it is a little startling, since the PRC has made 
significant progress in recent years in expanding its infrastructure and households’ 
access to the formal financial markets.  
Why is it important to investigate the relationship between financial inclusion and 
infrastructure for the PRC? There are a number of reasons, but at the forefront are the 
following. The PRC has the world’s second-largest, soon-to-be largest, economy in the 
world and is positioned to have the most concentrated spending power globally. In 
addition, the PRC’s financial markets and economic development are among some of 
the world’s fastest growing. Since the 1978 economic reforms, the PRC has lifted more 
people out of poverty than any other country, especially in the urban coastal areas 
(Eckart 2016). Further, it has become one of the leading countries on the international 
stage in terms of its commitment to financial inclusion. In 2016 the PRC announced its 
G20 Financial Inclusion Action Plan and G20 Global Partnerships Financial Inclusion 
(GPFI) priorities, which focused on reducing poverty and income inequality for rural 
areas, the poor, the youth, and the elderly. The PRC’s commitment to these initiatives 
is evidenced by its hosting of at least four key international meetings on financial 
inclusion last year, including the G20 Summit in Hangzhou in September 2016.1  
As the PRC continues to formulate its national agenda and strategies for financial 
inclusion, it is important for it to take into consideration the role of the infrastructure, 
especially as it pertains to the PRC’s urbanization program. The PRC’s recent 
urbanization policies and reforms have been fundamental in driving economic growth. 
However, they have also created additional stress for urban areas, as they have 
encouraged rapid migration from rural to urban areas (Bloomberg 2012; Xinhuanet 
2013). According to the National Bureau of Statistics of China, the urban population 
density almost tripled between 2005 and 2014, and it does not appear to be slowing 
down (Hsu 2016). Many rural migrants now live in large cities, putting growing pressure 
on local governments and the availability and affordability of urban social services. 
Included are services related to health care, education, and housing as well as the 

1  Other key meetings hosted by the PRC in 2016 included: (1) the G20 GPFI meeting with the theme of 
“New Development and Indicators Update” in Shanghai in March; (2) the G20 GPFI workshop hosted by 
the People’s Bank of China with the theme “Financial Consumer Protection and Financial Literacy” in 
May; and (3) the G20 GPFI Forum and GPFI Plenary in Chengdu in July.  
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formal financial sector. It should not be surprising that many of these stressors are 
infrastructural in nature.  
In terms of the infrastructural issues related to the financial sector, the PRC still faces 
considerable challenges on the supply side, especially with regard to the supply of 
credit from formal financial institutions. These include finding efficient and viable 
mechanisms for distributing the existing credit (Peng, Zhao, and Wang 2014). Given 
the recent policies and reforms related to urbanization, it is plausible to hypothesize 
that the infrastructure is likely to affect financial inclusion efforts differently for those 
living in urban versus rural areas, especially in the metropolitan areas with the highest 
rates of urbanization. Nevertheless, very little attention has been paid to investigating 
the additional link between urbanization and its relationship to infrastructure and 
financial inclusion. 
This paper addresses several of the critical gaps in the literature mentioned above. We 
used data from the 2013 Chinese Household Finance Survey to investigate first how a 
village/community’s infrastructure affects the usage of formal bank loans by both urban 
and rural households in the PRC. The analysis was then extended to investigate the 
impacts on non-bank loans. The results show that the infrastructure, in a variety of 
forms (i.e., physical, financial, technological, social, and informational), significantly 
affects the loan demand—most notably for urban households using formal bank loans. 
Further, those living in more urbanized areas and megacities are less likely to demand 
bank and non-bank loans even after controlling for other factors. The findings suggest 
that there may in fact be an “urbanization effect” that is dampening credit access and 
usage. In this research we also took into consideration the potential endogeneity 
between the infrastructure and the loan demand. While there is some evidence to 
suggest that dual endogeneity may exist for PRC households using bank loans, the 
results show that decisions related to the loan demand and infrastructure mainly 
appear to be made independently, especially when considering urban and rural 
households separately. The findings from this research have important implications for 
the PRC and other countries around the world working on national policies aimed at 
improving financial inclusion, especially the expansion of bank credit in rapidly growing 
urbanized areas, where the infrastructure may be reaching capacity. 
The remainder of this paper is structured as follows. In the next sections, we describe 
the data and present the descriptive statistics. We then present the empirical 
framework and the model to be estimated. The methodology is followed by the 
presentation of the results. The final section summarizes the key findings and the 
implications for policy and future research.  

2. DATA 
This paper uses data taken from the 2013 Chinese Household Finance Survey (2013 
CHFS), a nationally representative survey of PRC households administered by the 
Survey and Research Center for China Household Finance at Southwestern University 
of Financial and Economics (SWUFE).2 The first wave of the survey started in 2011 
and collected data from 8,438 households and 29,500 individuals in 80 counties and 
320 communities across 25 provinces in the PRC (see Gan et al. (2014) for more 
details). The second wave of the survey was conducted in 2013. It expanded the 2011 

2  The CHFS is similar to the US Survey of Consumer Finances (SCF) sponsored by the US Board of 
Governors of the Federal Reserve System (Bricker et al. 2011, 2012). 
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sample by including 28,142 households from 262 counties in 1,084 communities 
across 29 provinces.  
The 2013 survey questionnaire also included a much larger and more detailed  
set of questions. Information was collected on PRC households’ asset and debt 
holdings, income and expenditures, social insurance and welfare, and a wide range of 
individual- and household-level demographics. Information was also collected at the 
village/community level related to the population, employment, standard of living, public 
security, and infrastructure. For the purposes of this study, we used the 2013 CHFS 
data and merge the community-level data with the individual- and household-level data 
to investigate how infrastructure affects the financial inclusion of households in urban 
and rural areas of the PRC.3  

2.1 Measuring Urbanization 

The CHFS defines rural and urban households by both the place of residence and the 
hukou (戶口 ), the record in the government household registration system that 
determines where citizens are allowed to live. For the purposes of this paper, we 
distinguished urban and rural households by their current place of residence.4 Besides 
controlling for the urban–rural classification, we accounted for urbanization using  
two other measures. One measure controlled for whether the respondent lives in a 
“megacity,” defined as a metropolitan area with a population of over 10 million people.5 
The other measure used data from the provincial statistical yearbooks in the PRC to 
construct an urbanization ratio for each household, defined as the ratio of the urban 
population to the total population. The availability of county-level urban, rural, and total 
population data by residence and/or by hukou registration differs across provinces. 
Whenever possible, we constructed the urbanization ratio based on residence. We 
used hukou registration as a close proxy only when the residential population data 
were unavailable. In addition, urbanization ratios were constructed at the county  
level. If urban population data were unavailable at the county level, we imputed the 
urbanization ratios using data from higher jurisdiction levels, that is, cities.  

2.2 Measuring the Infrastructure 

Using the merged CHFS data set, we first constructed a general measure of the overall 
quality of the community/village’s physical infrastructure along five dimensions:  
the cleanliness of the roads, condition of the building structures, level of crowding,  
level of environmental friendliness, and economic conditions. The respondents were 
asked to rank on a scale from 1 to 10 the condition of their community/village along 
these five dimensions, with higher numbers indicating better conditions. A general 
physical infrastructure index was then created by summing the scores across the five 

3  The CHFS data are regularly updated by SWUFE. To construct the sample, we merged the following 
four data files available at the time of this study: chfs2013_hh_20161215.dta (household-level data); 
chfs2013_ind_20161215.dta (individual-level data); chfs2013_community_20161215.dta (community-
level data); and chfs2013_master_20161215.dta (master-level data). SWUFE used the available raw 
data to impute financial information for missing values. We used SWUFE’s imputed values for 
household net worth and income. A review of SWUFE’s imputation methods suggested that the financial 
information may be underreported. Still, the values appear to provide reasonable estimates of the 
financial earnings and wealth holdings of PRC households. 

4  In modeling not included in this paper, urban and rural households were also defined by their hukou. 
The findings were fairly consistent with those obtained using households’ place of residence. 

5  We identified nine megacities in the data set with populations of over 10 million people in the PRC: 
Shanghai, Guangzhou, Beijing, Shenzhen, Tianjin, Chongqing, Chengdu, Wuhan, and Harbin. 
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dimensions. The scores ranged from 5 to 50 and followed a normal distribution (see 
Figure 1).  

Figure 1: Kernel Density Estimates for the Infrastructure Index at the 
Community/Village Level for Households in the People’s Republic of China 

 

To test the index, a factor analysis was conducted using the principal component 
method. The factor loadings from both varimax and promax rotations revealed that the 
five items were in fact measuring one underlying latent concept, which is referred to as 
the physical infrastructure in this paper. A Cronbach’s alpha test further revealed that 
the measure for the infrastructure index was reliable (α = 0.87).  
The level of physical infrastructure within a respondent’s community is related to  
many other factors. The data contained additional information on community/village 
accessibility and crime. Specifically, we were able to identify whether a respondent’s 
community/village was accessible by road and whether the community/village had 
experienced more than five incidents of larceny or robbery in the past year. 
At the village/community level, information was also collected on the financial 
infrastructure. Village/community leaders were asked: “By the end of last year, how 
many bank branches were in your community/village (including rural credit 
cooperatives, postal savings, etc.)? Bank branches refers to locations where bank staff 
are present and conducting business. They are not ATM terminals only.” We used this 
information to control for the number of bank branches and especially whether the 
village/community had at least one bank branch. The number of bank branches ranged 
from 0 to 50, with most locations reporting fewer than five (90.0%) and approximately 
40.0% reporting no bank branches. 
Using information on bank branches helps to account for potential access to financial 
services and products via the “financial infrastructure” in the village/community. 
However, it does not account for the quality and actual availability of the services. For 
this reason an additional measure was used to gauge the respondents’ access to bank 
loans (i.e., formal credit). Respondents who reported that they had applied for a bank 
loan but were denied or needed a bank loan but had not yet applied were classified as 
having “limited access to bank loans.” With the rapid movement in recent years 
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towards digital finance and mobile banking, additional variables were included to 
account for the access to and usage of electronic technologies (Anderson n.d.; Klapper 
and Singer 2014; Manyika et al. 2016; Shrader and Duflos 2014; Villasenor, West, and 
Lewis 2015, 2016). Respondents were classified as having access to electronic 
technologies if they reported using a mobile/cellular phone or a computer and/or 
engaged in online shopping. 
In addition to the physical and financial infrastructure, the social infrastructure is likely 
to be a key determinant of the demand for bank and non-bank loans (Amuedo-
Dorantes and Mundra 2007; Lakey 2013; Li 2006a, 2006b; Liang and Yuan 2013; 
Lyons et al. 2016; Thaler and Sunstein 2008). In the CHFS the respondents were 
asked: “How important to you is family?” The responses were based on a five-point 
Likert scale ranging from one = “very important” to five = “very unimportant.” 
Information was also collected on the respondents’ local familial network. They were 
asked to report how many blood relatives were living in their city or village; the 
responses ranged from zero to more than six. With these measures it is difficult to 
isolate the effects related to the strength of the respondents’ network. Accordingly, we 
included a third measure to account for this guanxi ( 关系 ). In the survey the 
respondents were asked to report how much money (i.e., “guanxi income”) they had 
received from people other than family members with whom they were living.6 This 
could be money given to them for festivals, weddings, funerals, education, medical 
services, living expenses, or other reasons. Using all three of these measures, we were 
able to test whether a respondent’s familial and social networks significantly affected 
their decision to take out a bank or non-bank loan and how they affected the decision in 
terms of the directional effect.  
Individuals’ informational infrastructure (as related to their search habits and acquisition 
of knowledge) is also likely to affect their financial decisions, especially with regard to 
participation in the formal or informal markets (Lusardi, Michaud, and Mitchell 2013; 
Lusardi and Mitchell 2013; Lyons, Chang, and Scherpf 2006; Lyons and Scherpf 2004; 
Lyons et al. 2016; Van Rooij, Lusardi, and Alessie 2011; Yin, Song, and Wu 2014). The 
respondents were asked: “To what degree do you pay attention to economic and 
financial information?” The responses were based on a five-point Likert scale, ranging 
from one = “pay extreme attention to” to five = “pay no attention to.” This question  
is similar to queries used by other researchers investigating the source of their 
information and where they seek financial information. However, few studies have 
asked respondents about the “degree” to which they pay attention to this information. 

2.3 Measuring Financial Inclusion 

Within the literature there has been considerable debate concerning how financial 
inclusion should be defined and measured. Financial inclusion is commonly defined 
according to three dimensions: the access to, usage of, and quality of formal financial 
services (Allen et al. 2016; Demirgüç-Kunt and Klapper 2013; Demirgüç-Kunt et al. 
2014; World Bank, n.d.). However, along these dimensions few data sources provide  
a clear and direct measure of actual “financial inclusion.” Instead, researchers  
often make assumptions and infer financial inclusion using proxies and indirect 
measurements of the “access,” “usage,” and “quality” of various financial services.  
 

6  Note that because “guanxi income” was included in the models, we subtracted this income from the 
measure that controls for total household income. 

6 
 

                                                 



ADBI Working Paper 767 Lyons, Grable, and Zeng 

Most commonly, financial inclusion is measured on the asset side with households’ 
usage of bank deposit accounts. For the purposes of this paper, we focused on the 
liability side of a household’s situation and defined financial inclusion in terms of the 
usage of bank and non-bank loans. This definition includes the process of providing all 
the households that want to use these financial services with access to them in a way 
that is optimal on both the supply and the demand side. On the supply side, optimality 
occurs when the supply conditions for these products and services are deemed to be 
profitable for financial institutions. On the demand side, optimality occurs when 
individuals can take out a loan at the minimum cost to maximize their utility given their 
preferences and constraints. When the supply of the services and the effective use of 
the services differ, it is possible to observe the existence of barriers to demand, hence 
financial exclusion.7 In this case some groups of households find themselves turning to 
the informal markets for access to alternative types of loans outside of the formal 
banking system.  
The CHFS data include information on households’ access to and usage of formal 
bank and informal non-bank loans for purposes related to: (1) home, (2) business, 
(3) agriculture, and/or (4) education. The respondents were asked whether they had a 
bank loan and if so for what purpose, from which bank, for how much, and the terms 
and conditions. The respondents were also asked whether they had a loan from a  
non-bank source (i.e., parents, children, siblings, other relatives, friends/colleagues, 
and non-government financial institutions). If so, they were asked more detailed 
questions about their non-bank loans. We used this information to examine how the 
infrastructure affects both urban and rural PRC households’ probability of having a 
bank or non-bank loan. 
In the end a working sample of 26,024 respondents was constructed from the data 
using key information on urbanization, bank and non-bank loans, and various forms of 
physical, financial, technological, social, and informational infrastructure. Observations 
not included in this sample were dropped due to missing information for key variables. 

3. DESCRIPTIVE STATISTICS  
Table 1 provides a descriptive summary of the sample, comparing those living in urban 
areas (60.1%) with those living in rural areas (39.9%). The urbanization ratio was 
53.5% for all households, with 21.7% living in a megacity. Significant differences were 
found between urban and rural households for almost all of the variables. On average 
13.1% of all households had a bank loan (13.2% for urban and 12.9% for rural). Urban 
households were statistically more likely to use bank loans for home and business 
purposes, whereas rural households were more likely to use them for agricultural and 
educational needs. Compared with urban households, rural households were also 
more likely to use non-bank loans (38.0% compared with 23.3%, respectively) and for 
purposes related to home, agriculture, and education. Urban households, on the other 
hand, were somewhat more likely to use non-bank loans for business purposes. 
 
  

7  Financial exclusion, on the supply side, can be due to factors such as market failures (e.g., 
asymmetrical information, monopoly, or oligopoly in the financial market) or entry barriers to new 
competitors and/or products. These factors create barriers for some populations that are financially 
excluded for reasons such as price, risk, and/or reduced supply (Claessens 2006). On the demand side, 
Beck and De la Torre (2006) noted that the price of the financial service and income are the main 
determinants of the demand for payment and saving services. 
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Table 1: Descriptive Statistics for Urban and Rural Households  
in the People’s Republic of China (N=24,024) 

Variables 
(%) 

All 
Households 

Urban 
Households 

Rural 
Households p-Value 

Urbanization     
Urban resident 60.10 100.00 0.00 -.---- 
Ratio of urban population  53.49 65.98 34.64 0.0000*** 
Living in a megacity 21.67 30.48 8.37 0.0000*** 
Has a bank loan 13.09 13.22 12.89 0.7152 
Bank loan: home 8.02 10.30 4.60 0.0000 
Bank loan: business 1.63 1.90 1.23 0.0002*** 
Bank loan: agriculture 2.62 0.53 5.77 0.0000*** 
Bank loan: education 1.84 1.14 2.89 0.0000*** 
Has a non-bank loan 29.08 23.18 37.97 0.0000*** 
Non-bank loan: home 19.74 17.07 23.76 0.0000*** 
Non-bank loan: business 3.30 3.86 2.45 0.0000*** 
Non-bank loan: agriculture 6.27 1.53 13.42 0.0000*** 
Non-bank loan: education 5.80 3.84 8.75 0.0000*** 
Physical infrastructure     
Infrastructure index (#) 27.30 27.73 26.66 0.0000*** 
Infra.: cleanliness of roads 5.41 5.66 5.04 0.0000*** 
Infra.: condition of building structures 5.40 5.66 5.01 0.0000*** 
Infra.: level of crowding 5.62 5.52 5.77 0.0000*** 
Infra.: environmental friendliness 5.70 5.31 6.28 0.0000*** 
Infra.: economic conditions 5.17 5.58 4.56 0.0000*** 
Accessible by road 90.54 89.29 92.43 0.0000*** 
Crime in the community 23.60 34.25 7.55 0.0000*** 
Financial infrastructure     
Has a bank branch 58.10 74.15 33.88 0.0000*** 
Number of bank branches (#) 1.76 2.51 0.62 0.0000*** 
Limited access to bank loans 14.55 10.20 21.13 0.0000*** 
Technology infrastructure     
Mobile phone 89.23 90.81 86.85 0.0000*** 
Computer 43.83 59.97 19.46 0.0000*** 
Online shopping 24.04 35.68 6.49 0.0000*** 
Social infrastructure     
Family very important 65.46 68.25 61.25 0.0000*** 
Local family network > 6 39.11 40.79 36.56 0.0000*** 
Guanxi income (RMB) 2,214.03 2,704.80 1,473.55 0.0000*** 
Informational Infrastructure     
Fin. info.: pay extreme attention 4.23 4.37 4.01 0.1962 
Fin. info.: pay a lot of attention 7.88 8.32 7.23 0.0000*** 
Fin. info.: pay general attention 24.39 27.96 19.01 0.0000*** 
Fin. info.: pay a little attention 26.55 28.46 23.66 0.0000*** 
Fin. info.: pay no attention 36.95 30.89 46.09 0.0000*** 

continued on next page 
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Table 1 continued 

Variables 
(%) 

All 
Households 

Urban 
Households 

Rural 
Households p-Value 

Risk management     
Risk: high risk, high return 6.31 6.07 6.68 0.0267** 
Risk: slightly above-average risk, 
slightly above-average return 

4.76  6.06  2.79  0.0000***  

Risk: average risk, average return 20.42 22.73 16.92 0.0000*** 
Risk: slightly below-average risk,  
slightly below-average return 

15.27  16.30  13.71  0.0000***  

Risk: unwilling to take any risk 53.25 48.84 59.90 0.0000*** 
Respondent characteristics     
Age (#) 50.71 49.05 53.21 0.0000*** 
Educ.: no school 9.62 5.36 16.04 0.0000*** 
Educ.: primary school 25.53 16.08 39.79 0.0000*** 
Educ.: junior high 31.98 31.00 33.47 0.0000*** 
Educ.: high school 12.90 16.33 7.73 0.0000*** 
Educ.: some college 12.42 18.91 2.63 0.0000*** 
Educ.: college 7.55 12.33 0.33 0.0000*** 
Female 41.91 47.61 33.30 0.0000*** 
Married 84.64 82.03 88.57 0.0000*** 
Poor health 28.03 20.16 39.91 0.0000*** 
Household characteristics     
Net worth (RMB) 696,670.51 980,040.32 269,121.91 0.0000*** 
Household income (RMB) 60,823.84 77,049.27 36,342.88 0.0000*** 
Has private insurance 17.26 21.57 10.76 0.0000*** 
Family size (#) 2.07 1.94 2.27 0.0000*** 
Has children 42.63 39.92 46.71 0.0000*** 
Has elders 29.11 26.40 33.19 0.0000*** 
Number employed (#) 188.33 153.31 241.19 0.0000*** 
Self-employed 8.93 11.98 4.33 0.0000*** 
Retired 14.59 22.62 2.48 0.0000*** 
Homeowner 63.64 63.91 63.24 0.0000*** 
Regional location     
Region 1: east 27.43 28.66 25.58 0.0000*** 
Region 2: north 13.02 14.40 10.94 0.0000*** 
Region 3: center 14.00 13.20 15.20 0.0000*** 
Region 4: south 9.46 10.21 8.32 0.0058** 
Region 5: southwest 15.53 13.91 17.97 0.0000*** 
Region 6: northwest 9.92 8.81 11.59 0.0000*** 
Region 7: northeast 10.65 10.82 10.39 0.2835 
Observations 24,046 16,545 7,501  

Note: All the statistics have been weighted and are reported as percentages unless otherwise indicated. Dollar values 
are in RMB. As of 28 November 2016, 1 RMB = 0.14 USD. Statistically significant differences in mean values for urban 
and rural households are reported using p-values. *** p < 0.01, ** p < 0.05, * p < 0.10. 
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With regard to the infrastructure, the mean value for the infrastructure index was 
27.3 for all households (27.7 for urban and 26.7 for rural). While the index scores were 
similar for urban and rural households, urban households reported cleaner roads, 
better building structure conditions, and better economic conditions. Rural households 
reported less crowding and more environmental friendliness. Furthermore, in urban 
communities there was slightly less accessibility by road and considerably more 
incidents of crime. In terms of the financial infrastructure, urban households reported 
having greater access to bank branches and bank loans. Urban households also 
reported greater access to and usage of electronic technologies, including mobile 
phones, computers, and online shopping. Differences in the social infrastructure were 
also noted. Urban respondents were more likely to report that family was very 
important to them and that they had a local family network of more than six persons. 
They also reported higher levels of guanxi income. In terms of the informational 
infrastructure, urban households were found to pay more attention to financial 
information than rural households. In fact, almost half of rural households (46.1%) 
reported paying no attention to financial information. 
Differences were also found for the other respondent- and household-level 
characteristics. In terms of risk management behavior, rural respondents were slightly 
more likely to prefer high-risk and high-return alternatives and at the same more likely 
to be unwilling to take any risk at all. Compared with those living in urban areas, rural 
respondents also tended to be older, less educated, male, married, and in worse 
physical health. In terms of household differences, rural households reported lower 
levels of household income and net worth. Rural households were also less likely to 
have any type of private insurance and to report lower frequencies of self-employment. 
Further, rural households were larger in terms of both children and elders in the  
home. Additionally, they reported more people working outside of the home. Urban 
households were more likely to report being retired and owning their own home. 
Finally, regional differences were identified. As shown in Table 1, respondents from 
eastern PRC represented the largest share of the sample. There were more urban 
households from eastern, northern, and southern PRC due to the greater urbanization 
of the coastal provinces in these regions. 

3.1 Usage of Bank and Non-bank Loans  

Tables 2A and 2B provide information on the differences between urban and rural 
households in terms of the relationship between the infrastructure and the likelihood of 
having a bank or non-bank loan. Table 2A presents the findings for bank loans; 
Table 2B presents the results for non-bank loans. Compared with those without bank 
loans, those with banks loans were more likely to be living in megacities but less likely 
to be living in urbanized areas in general. Those with non-bank loans were less likely  
than those without non-bank loans to be living in megacities and in urbanized areas. 
Among all those who reported having a bank loan, most borrowed to purchase a  
home (61.3%), followed by purposes related to agriculture, education, and business, 
respectively. Compared with rural households, urban households were significantly 
more likely to borrow for home (77.9% versus 35.6%) and business (14.4% versus 
9.5%) purposes, whereas rural households were considerably more likely to borrow  
for agricultural (44.7% versus 4.0%) and education (22.4% versus 8.6%) purposes. 
Among those with non-bank loans, 67.9% reported borrowing for a home purchase, 
11.3% for business purposes, 21.6% for agricultural purposes, and 19.9% for 
educational purposes. Similar to the findings for bank loans, urban households were 
more likely to borrow for home and business purposes, whereas rural households were 
more likely to borrow for agricultural and educational purposes. The reasons for taking 
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out a formal bank loan were quite similar regardless of the respondents’ location. The 
top three reasons reported for taking out a bank loan, for both urban and rural 
respondents, were: cooperation between a developer and a bank; convenience of the 
bank’s hours and location; and low interest rates. The sources of non-bank loans, 
however, differed significantly between urban and rural respondents. In general urban 
respondents were more likely than rural respondents to report the following as their 
primary source of non-bank loans: brothers and sisters, other relatives, friends and 
colleagues, and parents and parents-in-laws. While these sources were also important 
for rural respondents, those living in rural areas were more likely to report using 
children and persons/institutes with whom they had a prior relationship. The usage of 
small loan companies was relatively low among all the households, although urban 
respondents reported slightly higher usage of private financial institutions. 

Table 2A: Relationship between Infrastructure and Bank Loans for Urban  
and Rural Households in the People’s Republic of China (N=24,046) 

Variables 
(%) 

Bank Loans 
All Urban Rural 

Loan 
No 

Loan Loan 
No 

Loan Loan 
No 

Loan 
Urbanization       
Ratio of urban population  50.6 53.9 63.6 66.3 30.5 35.2 
Living in a megacity 23.2 21.4 34.3 29.9 5.9 8.7 
Has a bank loan 100.0 0.0 100.0 0.0 100.0 0.0 
Bank loan: home 61.3 0.0 77.9 0.0 35.6 0.0 
Bank loan: business 12.5 0.0 14.4 0.0 9.5 0.0 
Bank loan: agriculture 20.0 0.0 4.0 0.0 44.7 0.0 
Bank loan: education 14.0 0.0 8.6 0.0 22.4 0.0 
Reasons for choosing the bank       
Cooperation b/w developer and bank 22.3 0.0 30.9 0.0 8.9 0.0 
Convenient hours and location 16.2 0.0 10.8 0.0 24.5 0.0 
Low interest rates 11.0 0.0 11.2 0.0 10.7 0.0 
Past experience in transactions 7.8 0.0 9.1 0.0 5.9 0.0 
Personal relationships 6.5 0.0 7.4 0.0 5.2 0.1 
Easy to gain approval 5.3 0.0 4.5 0.0 6.5 0.0 
Flexible loan terms 5.3 0.0 5.6 0.0 4.8 0.0 
Good service 5.2 0.0 4.6 0.0 6.3 0.0 
Good reputation 4.1 0.0 4.4 0.0 3.6 0.0 
Low fees 2.0 0.0 1.5 0.0 2.8 0.0 
Market position 1.8 0.0 2.3 0.0 0.9 0.0 
No choice 20.6 0.1 18.4 0.1 24.1 0.1 
Physical infrastructure       
Infrastructure index (#) 28.6 27.1 29.5 27.4 27.2 26.6 
Accessible by road 92.1 90.3 91.6 88.9 92.9 92.4 
Crime in the community 26.7 23.1 40.2 33.3 5.9 7.8 
Financial infrastructure       
Has a bank branch 65.4 57.0 80.9 73.1 41.6 32.7 
Number of bank branches (#) 2.0 1.7 2.7 2.5 0.9 0.6 
Limited access to bank loans 11.1 15.1 7.6 10.6 16.5 21.8 

continued on next page 

  

11 
 



ADBI Working Paper 767 Lyons, Grable, and Zeng 

Table 2B continued 

Variables 
(%) 

Bank Loans 
All Urban Rural 

Loan 
No 

Loan Loan 
No 

Loan Loan 
No 

Loan 
Technology infrastructure       
Mobile phone 94.2 88.5 94.7 90.2 93.4 85.9 
Computer 57.2 41.8 78.3 57.2 24.5 18.7 
Online shopping 38.7 21.8 57.7 32.3 9.5 6.0 
Social/familial infrastructure       
Family very important 72.4 64.4 75.0 67.2 68.3 60.2 
Local family network > 6 40.4 38.9 38.6 41.1 43.1 35.6 
Guanxi income (RMB) 3,318.9 2,047.6 4,447.9 2,439.7 1,571.6 1,459.0 
Informational infrastructure       
Fin. info.: pay extreme attention 7.5 3.7 7.5 3.9 7.5 3.5 
Fin. info.: pay a lot of attention 11.9 7.3 12.1 7.7 11.5 6.6 
Fin. info.: pay general attention 29.3 23.7 32.4 27.3 24.5 18.2 
Fin. info.: pay a little attention 25.1 26.8 28.4 28.5 20.2 24.2 
Fin. info.: pay no attention 26.2 38.6 19.7 32.6 36.2 47.6 
Observations 3,270 22,076 2,241 14,305 1,029 6,471 

Note: All the statistics have been weighted and are reported as percentages unless otherwise indicated. Dollar values 
are in RMB. As of 28 November 2016, 1 RMB = 0.14 USD. 

3.2 The Influence of the Infrastructure on Bank  
and Non-bank Loans 

Generally the findings for the infrastructure were similar across the entire sample 
regardless of the respondents’ location. Compared with those without a bank loan, 
those with a bank loan reported living in areas with a better physical infrastructure, 
more bank branches, greater access to bank loans, and greater access to and usage 
of technology. These factors were slightly more important for those living in urban 
areas. Social and informational infrastructure factors were also important in shaping 
bank loan decisions. Those with bank loans were more likely to report family as being 
very important. Having a family network greater than six persons was also important 
but varied for urban and rural respondents. Those with bank loans living in urban areas 
were less likely to have a large local family network than those without bank loans. 
Rural respondents with bank loans were considerably more likely than rural 
respondents without bank loans to have a larger local family network. Compared with 
rural households, urban households with bank loans were more likely to report 
receiving higher levels of guanxi income than those without bank loans. For rural 
households the difference in guanxi income received by those with and without banks 
loans was negligible. Concerning the informational infrastructure, paying attention to 
financial information was also important. Those without bank loans reported paying 
little or no attention to financial information, whereas those with bank loans reported 
paying much more attention to financial information. This was true for both urban and 
rural respondents. 
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Table 2B: Relationship between Infrastructure and Non-bank Loans for Urban 
and Rural Households in the People’s Republic of China (N=24,046) 

Variables 
(%) 

Non-bank Loans 
All Urban Rural 

Loan 
No 

Loan Loan 
No 

Loan Loan 
No 

Loan 
Urbanization       
Ratio of urban population  45.8 56.6 58.1 68.4 34.5 34.7 
Living in a megacity 15.4 24.2 22.5 32.9 8.8 8.1 
Has a non-bank loan 100.0 0.0 100.0 0.0 100.0 0.0 
Non-bank loan: home 67.9 0.0 73.6 0.0 62.6 0.0 
Non-bank loan: business 11.3 0.0 16.7 0.0 6.4 0.0 
Non-bank loan: agriculture 21.6 0.0 6.6 0.0 35.4 0.0 
Non-bank loan: education 19.9 0.0 16.6 0.0 23.0 0.0 
Source of non-bank loan       
Parents/parents-in-law 19.0 0.0 34.8 0.0 8.4 0.0 
Children 8.1 0.0 6.5 0.0 9.0 0.0 
Brothers and sisters 69.4 0.0 74.6 0.0 65.5 0.0 
Other relatives 62.6 0.0 68.2 0.0 58.6 0.0 
Friends/colleagues 49.3 0.0 56.8 0.0 44.3 0.0 
Person/institute with a prior partnership 6.4 0.0 4.4 0.0 7.4 0.0 
Private financial institutions 2.4 0.0 3.1 0.0 2.1 0.0 
Small loan companies 0.8 0.0 1.5 0.0 0.4 0.0 
Other 3.6 0.0 4.4 0.0 3.1 0.0 
Physical infrastructure       
Infrastructure index (#) 26.8 27.5 26.9 28.0 26.6 26.7 
Accessible by road 90.6 90.5 88.5 89.5 92.6 92.3 
Crime in the community 17.9 25.9 32.0 34.9 5.0 9.1 
Financial infrastructure       
Has a bank branch 51.1 61.0 71.8 74.8 32.0 35.0 
Number of bank branches (#) 1.4 1.9 2.3 2.6 0.6 0.6 
Limited access to bank loans 33.8 6.7 30.4 4.1 37.0 11.4 
Technology infrastructure       
Mobile phone 91.8 88.2 93.0 90.2 90.7 84.5 
Computer 37.1 46.6 56.1 61.1 19.7 19.3 
Online shopping 19.0 26.1 32.4 36.7 6.6 6.4 
Social/familial infrastructure       
Family very important 65.8 65.3 69.6 67.9 62.4 60.5 
Local family network > 6 39.6 38.9 40.8 40.8 38.4 35.4 
Guanxi income (RMB) 2,060.9 2,276.8 2,767.6 2,685.8 1,409.9 1,512.5 
Informational infrastructure       
Fin. info.: pay extreme attention 4.2 4.2 4.0 4.5 4.4 3.8 
Fin. info.: pay a lot of attention 7.4 8.1 7.7 8.5 7.3 7.2 
Fin. info.: pay general attention 24.4 24.4 27.9 28.0 21.1 17.7 
Fin. info.: pay a little attention 26.1 26.8 28.6 28.4 23.7 23.7 
Fin. info.: pay no attention 37.9 36.6 31.8 30.6 43.6 47.6 
Observations 6,898 17,148 3,818 12,727 3,080 4,421 

Note: All the statistics have been weighted and are reported as percentages unless otherwise indicated. Dollar values 
are in RMB. As of 28 November 2016, 1 RMB = 0.14 USD. 
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The infrastructure played a similar role in shaping non-bank loan decisions, with a  
few exceptions. Those with non-bank loans reported having more limited access to 
formal bank loans. This was true in general for all the respondents regardless of urban 
or rural status. In addition, the number of bank branches was similar regardless of 
whether the respondent had a non-bank loan. However, those with non-bank loans 
were slightly more likely to have access to mobile technology but less likely to have 
computers and to engage in online shopping. Social infrastructure factors were similar 
overall for both urban and rural respondents. In general those with a non-bank loan 
were more likely to report that family was very important to them, although the 
differences were small. Those living in a rural area with a non-bank loan were more 
likely to report having a larger family network nearby, while urban households reported 
receiving larger amounts of guanxi income. The results related to the level of attention 
paid to financial information were less consistent. Urban respondents with a non-bank 
loan reported paying somewhat less attention to financial information than those 
without a non-bank loan. Non-bank loan usage increased a little among rural 
respondents as their attention to financial information declined, except for those who 
paid no attention to information. In this case non-bank use was lower. 

3.3 A Closer Look at the Role of the Infrastructure 

Table 2C examines the infrastructure in greater depth and investigates how financial 
inclusion and other key factors vary for households living in communities/villages with 
an infrastructure index above the mean value of 27 and those living in communities 
with an infrastructure index below that value. Interestingly, those living in communities 
with a better infrastructure were less likely to be living in megacities and more likely to 
be living in areas with smaller urban populations. In terms of financial inclusion, those 
living in communities with a better infrastructure were found to be more likely to have a 
bank loan, especially urban households, and to borrow with the purpose of purchasing 
a home. They were also more likely to have greater access in their communities to 
bank branches and bank loans. Those with a better infrastructure were less likely to 
have a non-bank loan. These differences were most notable for urban households. 
There were few differences when comparing rural households living in communities 
with a better or worse infrastructure. As illustrated in Table 2C, there was a strong 
relationship not only between the physical and the financial infrastructure but also 
between technological factors. Those living in communities with a better infrastructure 
were more likely to have greater access to and usage of electronic technologies. The 
relationships between the physical infrastructure and the social and informational 
factors appeared to be weaker and somewhat negligible, especially with regard to 
family networks and the degree to which households pay attention to information. 
  

14 
 



ADBI Working Paper 767 Lyons, Grable, and Zeng 

Table 2C: Relationship between Infrastructure and Bank and Non-bank Loans for 
Urban and Rural Households in the People’s Republic of China (N=24,046) 

Variables  
(%) 

Infrastructure Index Above/Below the Mean 
All Urban Rural 

Infra. 
Index  
> 27 

Infra. 
Index  
≤ 27 

Infra. 
Index  
> 27 

Infra. 
Index  
≤ 27 

Infra. 
Index  
> 27 

Infra. 
Index  
≤ 27 

Urbanization       
Ratio of urban population 45.8 56.6 58.1 68.4 34.5 34.7 
Living in a megacity 15.4 24.2 22.5 32.9 8.8 8.1 
Has a bank loan 14.8 11.1 15.4 10.4 13.8 12.0 
Bank loan: home 9.8 6.0 12.7 7.3 4.9 4.2 
Bank loan: business 1.8 1.4 2.0 1.8 1.5 0.9 
Bank loan: agriculture 2.6 2.7 0.6 0.5 5.9 5.7 
Bank loan: education 1.7 2.0 0.9 1.4 3.0 2.7 
Has a non-bank loan 27.6 30.8 21.5 25.4 37.9 38.0 
Non-bank loan: home 19.2 20.4 16.2 18.2 24.1 23.4 
Non-bank loan: business 3.3 3.3 3.6 4.2 2.8 2.0 
Non-bank loan: agriculture 5.6 7.1 1.3 1.8 12.7 14.2 
Non-bank loan: education 5.2 6.5 3.0 4.9 8.8 8.7 
Physical infrastructure       
Infrastructure index (#) 32.5 21.3 33.0 21.1 31.7 21.5 
Accessible by road 95.0 85.4 93.8 83.6 96.9 87.8 
Crime in the community 24.2 22.9 33.5 35.1 8.8 6.3 
Financial infrastructure       
Has a bank branch 60.3 55.6 75.6 72.3 34.7 33.0 
Number of bank branches (#) 1.9 1.5 2.7 2.3 0.7 0.6 
Limited access to bank loans 13.6 15.7 9.0 11.8 21.3 20.9 
Technology infrastructure       
Mobile phone 90.6 87.7 91.7 89.7 88.7 85.0 
Computer 50.2 36.4 66.3 51.9 23.4 15.4 
Online shopping 28.9 18.4 41.6 28.2 7.8 5.2 
Social/familial infrastructure       
Family very important 67.3 63.3 69.7 66.4 63.2 59.3 
Local family network > 6 39.2 39.0 40.2 41.5 37.5 35.6 
Guanxi income (RMB) 2,483.9 1,899.2 3,001.6 2,328.2 1,622.3 1,320.5 
Informational infrastructure       
Fin. info.: pay extreme attention 5.0 3.4 5.0 3.5 4.9 3.1 
Fin. info.: pay a lot of attention 8.7 6.9 9.4 6.9 7.6 6.9 
Fin. info.: pay general attention 26.2 22.3 29.5 26.1 20.8 17.1 
Fin. info.: pay a little attention 27.5 25.4 28.9 27.9 25.2 22.1 
Fin. info.: pay no attention 32.6 42.0 27.2 35.5 41.5 50.8 
Observations 13,175 10,871 9,312 7,233 3,861 3,640 

Note: All the statistics have been weighted and are reported as percentages unless otherwise indicated. Dollar values 
are in RMB. As of 28 November 2016, 1 RMB = 0.14 USD.  
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4. METHODOLOGY 
The main premise of this paper is that PRC households’ decision to take out a bank or 
a non-bank loan is likely to be dependent on the existing infrastructure. Moreover, the 
effects of the infrastructure are likely to vary across the formal and informal markets, 
especially when comparing households living in more urbanized and developed regions 
with those living in more rural and underdeveloped regions. This assumes a direction  
of causality from infrastructure to loan access and usage, which in turn can lead to 
improvements in human capital development, socioeconomic status, and long-run 
economic well-being. However, it is possible that loan access and usage might also 
lead to new development and greater improvements in the infrastructure—in particular, 
a community’s level of physical infrastructure. The descriptive findings presented  
in Tables 1 and 2 suggest that there may be potential dual endogeneity between 
infrastructure and financial inclusion. To account more formally for this potential 
endogeneity, we estimated a series of simultaneous bivariate probit models for formal 
and informal loans. 
Consider the following system of equations: 

Lijk
* = α1Infraijk + X1ijk′ α2 + ε1ijk, (1) 

Infraijk
* = β1Lijk + X2ijk′ β2 + ε2ijk. 

In this model Lijk
* and Infraijk

* are the continuous, latent random variables, where Lijk
*  

is the actual amount of bank or non-bank loans held by the ith household in the  
jth community for the kth loan. Infraijk

* is the actual level of physical infrastructure in the  
ith household’s jth community. Lijk

* and Infraijk
* are not observable. However, the discrete 

dependent variables, Lijk and Infraijk, are observable such that  

Lijk=1 iff Lijk * > 0 and 0 otherwise for i={1, …, I}, j={1, …, J}, and k={1, …, K} (2)  

Infraijk=1 iff Infraijk
* > [∑𝐼𝑖 Infraijk] / I and 0 otherwise for i={1, …, I}, j={1, …, J},  

and k={1, …, K}. 

Lijk is equal to one if the ith household in the jth community has a kth bank or non-bank 
loan and zero otherwise. Infraijk is equal to one if the level of physical infrastructure in 
the jth community where the ith household resides is above the mean level of physical 
infrastructure for all the communities and zero otherwise.8  
X1ijk and X2ijk include individual, household, and community characteristics that  
affect both the household’s financial inclusion decisions and the level of physical 
infrastructure found within the household’s community. This includes the controls for 
the other types of infrastructure: financial, technological, social, and informational.  
To account for urbanization, there are controls for the location of the household’s 
residence as well as the ratio of urbanization. Socioeconomic and demographic 
controls at the individual level are included to account for age, education, gender, 
marital status, risk tolerance, and health status. Household-level controls are also 
included to account for private insurance coverage, family size, family structure (i.e., 
the number and presence of children and elders in the home), employment status (i.e., 

8  It is known from Table 1 that the mean value for the infrastructure index is 27.3 for all households. 
Therefore, we use 27 as the cutoff value in the models.  
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number of employed, self-employed, and retired), and homeownership.9 Two additional 
controls are included to account for the household’s income and net worth. Households 
with greater income and wealth generally have more resources that can be leveraged 
for a bank loan in the mainstream financial markets. These factors have commonly 
been used as control variables in standard models of financial inclusion and are well 
supported and documented by the literature (e.g., Allen et al. 2016; Fungacova and 
Weill 2015; Li, Gan, and Hu 2011; Lyons et al. 2016). 
To ensure the identification of the two equations, some variables were included in the 
financial inclusion equation but not in the infrastructure equation (and vice versa).10 In 
the equation for formal and informal loans, we included social/familial controls for 
whether the household had a large local family network and was receiving guanxi 
income. These social/familial factors can affect a household’s decision to take out a 
loan but are unlikely to affect a community’s level of physical infrastructure directly, 
since these decisions are made by local governments. The loan equations also include 
whether the household believed that it was liquidity constrained and had limited access 
to bank loans. A household’s belief about access to credit was found to affect its 
current borrowing decisions. However, these beliefs should not directly affect a 
community’s infrastructure except to the extent that these factors indirectly affect the 
current access to credit and a household’s ability to contribute to the community 
infrastructure via the purchase of a new home, the starting of a new business, and so 
on. We tested the identifiers for the financial inclusion equation by running probit 
models for the infrastructure that included these instrumental variables. We found the 
instruments, in almost all cases, to be insignificant predictors of the physical 
infrastructure. One of the strongest instruments was the control for limited access to 
bank loans. In all cases having less access to bank loans was found to be a significant 
predictor of the loan demand but an insignificant predictor of the physical infrastructure. 
To identify the equation for the physical infrastructure, we included a dummy for 
whether the community/village was accessible by road.11 We also accounted for public 
security by including a control for whether the community/village had five or more 
incidents of crime in the past year. These factors are directly related to a 
community/village’s overall physical infrastructure. They should not have a direct 
impact on a household’s decision to take out a bank or non-bank loan. However, there 
could be an indirect effect. For example, if the crime rates are higher in a community, 
they could affect the condition of the buildings, the economic conditions of the 
community, and so on, which in turn might affect a financial institution’s decision to 
grant fewer loans, which in turn could also affect a household’s decision to take out a 

9  Note that risk tolerance and private insurance coverage are included as controls for risk management. 
The PRC has a strong social insurance system such that most households have some type of coverage 
under the public system, and therefore it was not included in the modeling. Private insurance coverage 
is commercial and includes life, health, pension, and property as well as any other type of commercially 
purchased insurance. 

10  The factors affecting the demand functions for formal and informal credit varied for all households and 
for urban and rural respondents. For this reason we needed to include more than one instrument  
in each equation. The models were tested for overidentification. The results are presented later in  
the paper. 

11  A village/community’s accessibility by road is part of its physical infrastructure. However, this variable 
could not be included in the physical infrastructure index, so instead it was included as an instrumental 
variable. Our reasoning was as follows. First, the village/community leader was asked to report on the 
five dimensions used to construct the physical infrastructure index, whereas all the survey respondents 
were asked whether the village/community was accessible by road. Second, the factors used to 
construct the physical infrastructure index were based on factors that could be ranked using a 10-point 
scale. A village/community’s accessibility by road was measured only as a discrete choice variable  
(1 = yes or 0 = no).  
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loan. We tested the identifiers for the infrastructure equation by including them in the 
loan equations. Again, these instruments were mostly found to be insignificant 
predictors of the loan demand. Additional robustness checks are presented in the next 
section. 
The simultaneous probit model presented in Equation (2) was estimated using a  
two-stage approach (Maddala 1986; Fisher and Lyons 2006; Lyons and Contreras 
2017). The error terms were assumed to be standard normally distributed with a mean 
of zero and variances equal to one. In the first stage, the probit method was used to 
estimate the following reduced-form equations: 

Lijk
* = π1′Xijk + u1ijk,  (3) 

Infraijk
* = π2′Xijk + u2ijk. 

Xijk includes all of the exogenous variables from both equations including the 
instruments. The reduced-form estimates were then used to obtain predicted values for 
financial inclusion and infrastructure. The predicted values were then substituted into 
the right-hand side of Equation (3) such that: 

Lijk
* = α1𝐼𝑛𝑓𝑟𝑎� 𝑖𝑗𝑘

∗  + X1ijk′ α2 + ε1ijk,  (4) 

Infraijk
* = β1𝐿�𝑖𝑗𝑘∗  + X2ijk′ β2 + ε2ijk. 

In the final stage, Equation (4) was estimated simultaneously as a system of equations. 
Bootstrapping was used to obtain consistent standard errors. The joint distribution 
function of the errors terms, ε1ijk and ε2ijk, was defined by F( ·, ·), the bivariate standard 
normal cumulative distribution function. The correlation between the error terms is 
denoted by ρ. Using this framework, we tested whether ρ = 0. The error terms were 
assumed to be correlated if ρ ≠ 0, indicating dual endogeneity and the need for 
simultaneous estimation.  
Using this methodology, we first estimated Equation (4) for all households and then 
separately for urban and rural households. 

5. RESULTS  
5.1 Simultaneous Probit Estimates for Bank Loans  

and Infrastructure 

Table 3 presents the marginal effects and standard errors from the simultaneous 
bivariate probit regressions for bank loans and non-bank loans. With regard to bank 
loans, several findings are worth noting. First, the findings provide evidence of an 
urbanization effect, but the effect is opposite in direction for the loan demand and  
the infrastructure. Specifically, those living in more urbanized areas were found  
to be significantly less likely to have a bank loan, whereas they were more likely to be 
living in communities with a better infrastructure. These findings may suggest that 
urbanization in the PRC is in fact straining the formal financial sector and dampening 
credit access and usage.  
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Second, the results show that the infrastructure does in fact matter. The respondents 
living in areas with a better physical infrastructure were significantly more likely to have 
a bank loan. Having at least one bank branch in the village/community also increased 
the probability of having a bank loan. 12 Not surprisingly, those with limited access  
to bank loans were significantly less likely to have a bank loan. In terms of the 
technological infrastructure, having access to a mobile phone and computer did not 
significantly affect the demand for bank loans; however, engaging in online shopping 
did, and the effect was significantly positive.13 The results for the social infrastructure 
were also significant. The respondents who reported that family was “very important” 
were significantly more likely to have a bank loan. Those receiving guanxi income were 
also significantly more likely, but the amount needed to be fairly large to exert any real 
impact on a household’s decision to take out a bank loan. Those who had a local family 
network of more than six family members were significantly less likely. It may be that 
those with a larger social/familial network may not feel the need to turn to a formal  
bank to meet their credit needs. Finally, the informational infrastructure was also found 
to be an important factor. With regard to informational searches, those who reported 
paying more attention to financial information were significantly more likely to have a 
bank loan.  
In general other socioeconomic factors that significantly increased a respondent’s 
probability of having a bank loan included the following: being married, being more risk 
tolerant, having poor health, having a type of private insurance, being self-employed, 
and owning a home. Not surprisingly, those with more education, income, and wealth 
were also more likely to have a bank loan. Those who were older, had elders present in 
the home, and were retired were less likely. The effect of gender was found to be 
negative but insignificant.  
The results for the simultaneous model for bank loans also indicated that the 
correlation (ρ) between the error terms and the two equations was positive and 
statistically significant. This suggests that unobserved variables are likely to be 
influencing both the likelihood of having a bank loan and the likelihood of living in a 
community with a better infrastructure. However, the most notable finding from the 
infrastructure equation indicates that the demand for bank loans is not a significant 
predictor of a community’s infrastructure. Nevertheless, a strong urbanization effect 
remains. Those living in more urbanized areas and megacities were significantly more 
likely to live in communities with a better infrastructure. Not surprisingly, accessibility by 
road increases the probability of living in communities with a better infrastructure, while 
the incidence of crime decreases the likelihood. 
  

12  In models not presented in this paper, the number of bank branches was also found to increase the 
probability of having a bank loan significantly for all households. 

13  Note that these technological measures only controlled for whether the respondent had an electronic 
device. Future research should take into consideration more robust measures that control better  
for technological access and usage, especially making digital payments and carrying out banking 
transactions (Lyons et al. 2016). 
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Table 3: Simultaneous Probit Results for the Loan Demand and Infrastructure  

Variables 

Simultaneous Model 
for Bank Loans 

Simultaneous Model 
for Non-bank Loans 

Has a Bank 
Loan 

Infrastructure 
Index > 27 

Has a Non-
bank Loan 

Infrastructure 
Index > 27 

Ratio of urbanization –0.0752*** 
(0.0066) 

0.0572*** 
(0.0140) 

–0.0784*** 
(0.0102) 

0.0606*** 
(0.0142) 

Living in a megacity 0.0042 
(0.0052) 

0.0230** 
(0.0093) 

–0.0495*** 
(0.0101) 

0.0226** 
(0.0100) 

Predicted value: infrastructure  
index > 27 

0.0738*** 
(0.0216) 

-.--- 0.0007 
(0.0384) 

-.--- 

Predicted value: has a bank/ 
non-bank loan 

-.--- -0.0435 
(0.0774) 

-.--- 0.0024 
(0.0279) 

Fin. infra.: has a bank branch 0.0223*** 
(0.0040) 

–0.0007 
(0.0066) 

0.0065 
(0.0068) 

–0.0019 
(0.0067) 

Limited access to bank loans –0.0541*** 
(0.0039) 

-.--- 0.3548*** 
(0.0086) 

-.--- 

Accessible by road -.--- 0.2830*** 
(0.0110) 

-.--- 0.2821*** 
(0.0098) 

Crime  -.--- –0.0347*** 
(0.0085) 

-.--- –0.0348*** 
(0.0078) 

Mobile phone  0.0011 
(0.0087) 

0.0173 
(0.0125) 

0.0241*** 
(0.0091) 

0.0176 
(0.0115) 

Computer 0.0076 
(0.0049) 

0.0404*** 
(0.0091) 

–0.0350*** 
(0.0063) 

0.0401*** 
(0.0090) 

Online shopping 0.0198*** 
(0.0053) 

0.0318*** 
(0.0098) 

–0.0303*** 
(0.0092) 

0.0304*** 
(0.0103) 

Family very important 0.0099** 
(0.0040) 

0.0179** 
(0.0074) 

0.0132** 
(0.0063) 

0.0174*** 
(0.0054) 

Local family network > 6 –0.0104*** 
(0.0039) 

-.--- -0.0034 
(0.0039) 

-.--- 

Guanxi income (100,000 RMB) 0.0325** 
(0.0153) 

-.--- 0.0129 
(0.0128) 

-.--- 

Fin. info.: pay extreme attention 0.0615*** 
(0.0119) 

0.0745*** 
(0.0213) 

–0.0064 
(0.0066) 

0.0712*** 
(0.0161) 

Fin. info.: pay a lot of attention 0.0337*** 
(0.0098) 

0.0548*** 
(0.0134) 

0.0159 
(0.0201) 

0.0533*** 
(0.0151) 

Fin. info.: pay general attention 0.0140** 
(0.0060) 

0.0305*** 
(0.0111) 

0.0177** 
(0.0090) 

0.0300*** 
(0.0091) 

Fin. info.: pay a little attention –0.0001 
(0.0060) 

0.0432*** 
(0.0076) 

0.0046 
(0.0086) 

0.0432*** 
(0.0083) 

Risk: high risk, high return 0.0313*** 
(0.0097) 

0.0130 
(0.0158) 

–0.0053 
(0.0124) 

0.0119 
(0.0137) 

Risk: slightly above-average risk,  
slightly above-average return 

0.0154* 
(0.0094) 

0.0094 
(0.0156) 

0.0098 
(0.0187) 

0.0085 
(0.0175) 

Risk: average risk, average return 0.0217*** 
(0.0059) 

0.0053 
(0.0088) 

–0.0074 
(0.0074) 

0.0042 
(0.0092) 

Risk: slightly below-average risk,  
slightly below-average return 

0.0118 
(0.0075) 

–0.0131 
(0.0087) 

–0.0001 
(0.0083) 

–0.0135 
(0.0092) 

Net worth (100,000 RMB) 0.0003*** 
(0.0001) 

0.0015*** -0.0010*** 
(0.0004) 

0.0014*** 
(0.0003) (0.0003) 

Household income (100,000 RMB) 0.0041*** 
(0.0015) 

0.0032 
(0.0023) 

–0.0004 
(0.0021) 

0.0028 
(0.0025) 

Age –0.0018*** 
(0.0002) 

0.0005 
(0.0004) 

–0.0031*** 
(0.0004) 

0.0006 
(0.0004) 

continued on next page 
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Table 3 continued 

Variables 

Simultaneous Model 
for Bank Loans 

Simultaneous Model 
for Non-bank Loans 

Has a Bank 
Loan 

Infrastructure 
Index > 27 

Has a Non-
bank Loan 

Infrastructure 
Index > 27 

Female –0.0043 
(0.0041) 

0.0056 
(0.0069) 

0.0070 
(0.0067) 

0.0057 
(0.0067) 

Educ.: no school –0.0508*** 
(0.0078) 

–0.1804*** 
(0.0177) 

0.0524*** 
(0.0203) 

–0.1765*** 
(0.0188) 

Educ.: primary school –0.0474*** 
(0.0071) 

–0.1669*** 
(0.0162) 

0.0822*** 
(0.0172) 

–0.1629*** 
(0.0168) 

Educ.: junior high –0.0417*** 
(0.0067) 

–0.1472*** 
(0.0158) 

0.0726*** 
(0.0137) 

–0.1436*** 
(0.0146) 

Educ.: high school –0.0349*** 
(0.0063) 

–0.1339*** 
(0.0162) 

0.0485*** 
(0.0150) 

–0.1305*** 
(0.0173) 

Educ.: some college –0.0229*** 
(0.0068) 

–0.0572*** 
(0.0158) 

0.0031 
(0.0132) 

–0.0549*** 
(0.0156) 

Married 0.0318*** 
(0.0049) 

0.0328*** 
(0.0098) 

0.0384*** 
(0.0102) 

0.0315*** 
(0.0082) 

Poor health 0.0260*** 
(0.0051) 

–0.0135* 
(0.0076) 

0.0572*** 
(0.0074) 

–0.0143* 
(0.0079) 

Has private insurance 0.0149*** 
(0.0048) 

0.0209** 
(0.0101) 

0.0001 
(0.0076) 

0.0200** 
(0.0090) 

Family size 0.0020 
(0.0021) 

–0.0100*** 
(0.0027) 

0.0142*** 
(0.0032) 

–0.0100*** 
(0.0033) 

Has children 0.0012 
(0.0055) 

0.0156** 
(0.0073) 

–0.0119 
(0.0087) 

0.0152* 
(0.0090) 

Has elders –0.0263*** 
(0.0052) 

0.0201** 
(0.0099) 

–0.0359*** 
(0.0076) 

0.0209*** 
(0.0075) 

Number employed 0.0169*** 
(0.0019) 

0.0142*** 
(0.0034) 

0.0228*** 
(0.0031) 

0.0134*** 
(0.0035) 

Self–employed 0.0451*** 
(0.0075) 

–0.0485*** 
(0.0113) 

0.0351*** 
(0.0121) 

–0.0508*** 
(0.0138) 

Retired –0.0300*** 
(0.0067) 

0.0407*** 
(0.0114) 

–0.0523*** 
(0.0112) 

0.0415*** 
(0.0129) 

Homeowner 0.0963*** 
(0.0035) 

0.0350*** 
(0.0101) 

0.1944*** 
(0.0054) 

0.0300*** 
(0.0074) 

Region 1: east –0.0272*** 
(0.0055) 

0.0082 
(0.0123) 

–0.0306*** 
(0.0112) 

0.0094 
(0.0114) 

Region 2: north –0.0168*** 
(0.0063) 

–0.0557*** 
(0.0152) 

0.0051 
(0.0116) 

–0.0547*** 
(0.0137) 

Region 3: center –0.0308*** 
(0.0068) 

–0.1171*** 
(0.0129) 

0.0222** 
(0.0112) 

–0.1154*** 
(0.0128) 

Region 4: south –0.0245*** 
(0.0070) 

–0.1056*** 
(0.0166) 

0.0139 
(0.0140) 

–0.1041*** 
(0.0117) 

Region 5: southwest 0.0306*** 
(0.0082) 

–0.0561*** 
(0.0160) 

–0.0148 
(0.0137) 

–0.0577*** 
(0.0127) 

Region 6: northwest 0.0203** 
(0.0091) 

–0.0392** 
(0.0158) 

0.0338*** 
(0.0125) 

–0.0402*** 
(0.0134) 

ρ 0.0655 (0.0149)*** –0.0077 (0.0107) 
Observations 24,046  24,046  
No. of positive observations 3,270 13,175 6,898 13,175 

Note: Marginal effects are reported. Consistent standard errors are in parentheses and were generated using 
bootstrapping. Omitted categories include: fin. info.: pay no attention; risk: unwilling to take any risk; educ.: college; and 
region 7: northeast. All dollar values are in 100,000 RMB. *** p < 0.01, ** p < 0.05, * p < 0.1 
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5.2 Simultaneous Probit Estimates for Non-bank Loans  
and the Infrastructure 

Recall that Table 3 also presents the results for non-bank loans. Again, an effect for 
urbanization was present and moved in opposite directions. As shown in Table 3, those 
living in more urbanized areas and megacities were significantly less likely to have a 
non-bank loan and more likely to be living in communities with a better infrastructure. 
These results support the findings associated with formal bank loans and provide 
additional support for the suggestion that urbanization may be putting stress on both 
the formal and the informal financial sector in terms of the system’s capacity to meet 
the credit demand.  
However, contrary to the previous findings, the infrastructure may not matter as much 
regarding non-bank loans. The physical infrastructure was not a significant predictor of 
non-bank loans. This finding may simply reflect the fact that, when conditions are 
better, people do not have as great a need for non-bank loans or any type of loans in 
general. It could also pick up latent effects related to the negative impacts of 
urbanization and maybe even the crowding out of informal credit.  
Only a few other infrastructural factors were found to be significant. Not surprisingly, 
those with limited access to bank loans were significantly more likely to have a non-
bank loan. Interestingly, the most significant effects were found for the technological 
infrastructure. Having access to a mobile phone and a computer significantly increased 
the likelihood of having a non-bank loan, as did engaging in online shopping. The 
marginal effects were quite large. For the reasons previously discussed, future 
research may explore the use of more robust measures to account for the movement 
away from traditional brick and mortar financial service locations to electronic payments 
and digital banking. The effects of the financial, social, and informational infrastructure 
on the likelihood of having a non-bank loan were largely statistically insignificant.  
With regard to the infrastructure equation, having a non-bank loan did not significantly 
affect the probability of living in a community with a better infrastructure. This finding 
was similar to that found for bank loans. Thus, there does not appear to be a strong 
relationship between the infrastructure and the demand for non-bank loans. Further, 
there is little evidence to suggest a joint relationship between these two factors, 
especially since the correlation (ρ) between the error terms was found to be negative 
and statistically insignificant. 

5.3 Results for Urban and Rural Households 

To examine more closely the effects that urbanization might have on the relationship 
between the infrastructure and the demand for formal and informal credit of 
households, the models were estimated separately for urban and rural households. 
Table 4 presents the findings from the simultaneous models for bank and non-bank 
loans for urban and rural households. For ease of exposition, the results for the key 
infrastructure variables are included in the table. The results from the fully estimated 
models, which include the other socio-economic controls, are available on request. 
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Table 4: Simultaneous Probit Results for the Loan Demand and Infrastructure  
for Urban and Rural Households in the PRC  

Variables 

Simultaneous Model for Bank Loans 
Urban Rural 

Has a Bank 
Loan 

Infrastructure 
Index > 27 

Has a Bank 
Loan 

Infrastructure 
Index > 27 

Ratio of urbanization –0.0588*** 0.0745*** –0.1098*** 0.1082*** 
 (0.0084) (0.0152) (0.0200) (0.0345) 
Living in a megacity 0.0087 0.0387*** –0.0519*** –0.0021 
 (0.0061) (0.0103) (0.0112) (0.0301) 
Predicted value: infrastructure 
index > 27 

0.0838*** -.--- 0.0495 -.--- 
(0.0237) -.--- (0.0460) -.--- 

Predicted value: had a 
bank/non-bank loan 

-.--- 0.0411 -.--- 0.0017 
-.--- (0.0765) -.--- (0.1276) 

Fin. infra.: has a bank branch 0.0245*** 0.0145 0.0188*** 0.0126 
 (0.0050) (0.0096) (0.0072) (0.0152) 
Limited access to bank loans –0.0488*** -.--- –0.0574*** -.--- 
 (0.0052) -.--- (0.0078) -.--- 
Mobile phone -0.0136 0.0107 0.0205* 0.0251 
 (0.0091) (0.0140) (0.0108) (0.0197) 
Computer 0.0142** 0.0490*** 0.0064 0.0477*** 
 (0.0067) (0.0098) (0.0106) (0.0153) 
Online shopping 0.0233*** 0.0442*** –0.0011 0.0206 
 (0.0064) (0.0097) (0.0151) (0.0225) 
Family very important 0.0079 0.0107 0.0118 0.0276** 
 (0.0050) (0.0088) (0.0072) (0.0133) 
Local family network > 6 –0.0148*** -.--- 0.0029 -.--- 
 (0.0053) -.--- (0.0075) -.--- 
Guanxi income (100,000 RMB) 0.0317** -.--- 0.0213 -.--- 
 (0.0131) -.--- (0.0607) -.--- 
Fin. info.: pay extreme attention 0.0660*** 0.0463** 0.0416* 0.1089*** 
 (0.0172) (0.0227) (0.0228) (0.0325) 
Fin. info.: pay a lot of attention 0.0280*** 0.0443*** 0.0392** 0.0574** 
 (0.0093) (0.0157) (0.0172) (0.0244) 
Fin. info.: pay general attention 0.0123* 0.0156 0.0213 0.0616*** 
 (0.0069) (0.0127) (0.0131) (0.0174) 
Fin. info.: pay a little attention 0.0080 0.0353*** –0.0199** 0.0547*** 
 (0.0071) (0.0102) (0.0097) (0.0162) 
Control variables included YES YES YES YES 
Instruments included YES YES YES YES 
ρ 0.0878 (0.0179)*** 0.0135 (0.0270) 
Observations 16,545  7,501  

continued on next page 
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Table 4 continued 

Variables 

Simultaneous Model for Non-bank Loans 
Urban Rural 

Has a Non-
bank Loan 

Infrastructure 
Index > 27 

Has a Non-
bank Loan 

Infrastructure 
Index > 27 

Ratio of urbanization –0.0556*** 0.0687*** –0.0477 0.1099*** 
 (0.0133) (0.0147) (0.0400) (0.0400) 
Living in a megacity –0.0417*** 0.0379*** –0.0296 –0.0022 
 (0.0074) (0.0125) (0.0221) (0.0237) 
Predicted value: infrastructure 
index > 27 

–0.0373 -.--- 0.0420 -.--- 
(0.0362) -.--- (0.1008) -.--- 

Predicted value: had a 
bank/non-bank loan 

-.--- -0.0351 -.--- 0.0543 
-.--- (0.0363) -.--- (0.0427) 

Fin. infra.: has a bank branch 0.0147** 0.0158** 0.0098 0.0124 
 (0.0067) (0.0077) (0.0128) (0.0141) 
Limited access to bank loans 0.0212** -.--- 0.3105*** -.--- 
 (0.0107) -.--- (0.0119) -.--- 
Mobile phone –0.0237*** 0.0104 0.0251* 0.0243 
 (0.0086) (0.0155) (0.0138) (0.0216) 
Computer –0.0197** 0.0485*** –0.0345* 0.0495*** 
 (0.0088) (0.0123) (0.0183) (0.0166) 
Online shopping 0.0178** 0.0447*** –0.0186 0.0219 
 (0.0079) (0.0109) (0.0289) (0.0246) 
Family very important –0.0062 0.0115 0.0009 0.0277*** 
 (0.0063) (0.0086) (0.0118) (0.0095) 
Local family network > 6 0.0187 -.--- –0.0036 -.--- 
 (0.0209) -.--- (0.0120) -.--- 
Guanxi income (100,000 RMB) 0.0143 -.--- –0.0524 -.--- 
 (0.0169) -.--- (0.1363) -.--- 
Fin. info.: pay extreme attention 0.0070 0.0496** 0.0267 0.1078*** 
 (0.0143) (0.0205) (0.0360) (0.0281) 
Fin. info.: pay a lot of attention 0.0152 0.0460*** –0.0041 0.0575*** 
 (0.0105) (0.0165) (0.0259) (0.0223) 
Fin. info.: pay general attention 0.0132 0.0166 0.0254 0.0600*** 
 (0.0090) (0.0133) (0.0183) (0.0187) 
Fin. info.: pay a little attention 0.0212** 0.0359*** –0.0164 0.0550*** 
 (0.0107) (0.0111) (0.0178) (0.0151) 
Control variables included YES YES YES YES 
Instruments included YES YES YES YES 
ρ –0.0118 (0.0178) –0.0036 (0.0219) 
Observations 16,545  7,501  

Note: Marginal effects are reported. Consistent standard errors are in parentheses and were generated using 
bootstrapping. The control variables were included in each regression, and the omitted categories were consistent with 
the previous estimations. *** p < 0.01, ** p < 0.05, * p < 0.1. 
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The results for the key variables of interest were as follows. First, a negative 
urbanization effect was again noted for those with a bank or a non-bank loan, except 
for rural households using informal markets. This should not be surprising, since rural 
households using informal markets are likely to be living in the least urbanized areas.14 
Second, the effects of the infrastructure were most significant for those with bank loans 
and in particular urban households with bank loans. Specifically, urban households 
living in communities with a better infrastructure were significantly more likely to have a 
bank loan, as were those that reported having at least one bank branch and greater 
access to bank loans. The factors related to the technological, social, and informational 
infrastructure also tended to be more significant for urban households with bank loans. 
A particularly interesting finding was that urban households with larger local family 
networks were significantly less likely to have a bank loan. It may be the case that 
urban respondents with a larger social/familial network may not feel the need to turn to 
a formal bank to meet their credit needs. Rural respondents in the PRC may still rely 
primarily on their social/familial network(s) to begin with and turn to bank loans 
independently and only as needed. In this context a social/familial network would not 
have a significant effect on bank loans for those living in rural areas. Higher amounts of 
guanxi income increased the probability of having a bank loan—again, this finding was 
only significant for urban households. The results also suggest that a respondent’s 
informational search habits may play a more critical role in the decision to take out a 
bank loan than in the decision to take out a non-bank loan. For those with a non-bank 
loan, the driving factor was access to bank loans. Limited access to bank loans 
resulted in a significant increase in the likelihood of having a non-bank loan, regardless 
of urban or rural status. Comparing the results for the two groups, there was little 
empirical evidence to support dual endogeneity between financial inclusion and 
infrastructure except in relation to bank loans for urban households.  

5.4 Robustness Checks 

As with most models that attempt to control for endogeneity, concerns almost always 
arise with regard to the quality of the instruments. To address the potential concerns, 
we ran a series of robustness checks. First, we tested the sensitivity of the results by 
estimating the models using various combinations of the instruments. Using different 
combinations of the instruments did not significantly affect the results, especially for  
the key variables of interest related to the infrastructure, urbanization, and financial 
inclusion. Second, we found that, for most of the models, the error terms from the two 
equations were not significantly correlated. For this reason we also estimated the 
equations using a two-stage probit model instead of the simultaneous bivariate probit 
model. In the first stage, we again estimated the reduced-form equations, but in the 
second stage, we assumed that the error terms were uncorrelated and used the probit 
method to estimate the equations using the predicted values that were found for the 
loan demand and infrastructure. Again, we found that the results for the key variables 
did not change significantly.  
  

14  Note that there was some measurement error related to the urbanization variable. Recall that, if urban 
population data were unavailable in the statistical yearbooks at the local level, the urbanization ratio was 
constructed using available data from a higher jurisdiction level.  
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We also ran statistical tests to assess the strength of the instruments. Weak 
instruments can affect standard errors, which in turn can affect the significance of the 
variables in the second stage of estimation. For this reason we first conducted a joint 
test of the instruments in each equation using the F-statistics from the first-stage 
estimations. The F-statistics were large, with p-values of less than 0.001, suggesting 
that the instruments have sufficient explanatory power. Given the number of 
instruments used in both equations, we also conducted a Hausman test to check for 
overidentification (see Hausman 1983, p. 444). The first-stage equations were 
estimated with and without the instruments from the other equation. The results from 
the likelihood ratio tests indicated that the addition of the instruments had little or no 
effect on the explanatory power of the results except in a few cases related to the 
infrastructure equation. However, even in these cases, the over-identifying restrictions 
did not appear to be violated considerably.  

6. CONCLUSIONS 
This study used data from the 2013 Chinese Household Finance Survey to investigate 
how various forms of infrastructure affect the usage of bank and non-bank loans  
for both urban and rural households in the PRC. Several findings are worth noting. 
First, the infrastructure, in a variety of forms (i.e., physical, financial, technological, 
social, and informational), appears to influence significantly the demand for bank and 
non-bank loans. These effects seem to be more significant for bank loans, especially 
for urban households with bank loans. Further, the direction of the effects indicates  
that a better infrastructure (and not just the financial infrastructure) is related to an 
increased demand for bank loans for urban populations. The effect of the infrastructure 
on non-bank loans and for rural households was negligible. 
Second, there also appears to be a strong “urbanization effect” such that those living in 
more urbanized areas are less likely to have a bank or non-bank loan even after 
controlling for other factors. Initially, one might expect the relationship to be positive, 
since it is reasonable to assume that households in more urbanized areas should  
have greater access to formal and informal credit as well as greater access to the 
infrastructure that facilitates that access. However, the negative relationship probably 
reflects the strain that rapid urbanization is putting on the financial sector, especially 
the credit markets in highly urbanized areas. Recall that the PRC’s recent urbanization 
policies have resulted in rapid migration of the population from rural to urban areas. 
Urban areas, especially larger metropolitan areas, are facing critical capacity issues 
concerning urban services and the infrastructure needed to support those services  
for larger populations. The financial sector is just one of many sectors facing these 
capacity constraints.  
An alternative explanation could be that households living in more urban areas  
(i.e., megacities) are less likely to be financially constrained. For households living in 
megacities, the savings rate (defined as the total income less the total consumption 
divided by the total income) was found in general to be higher. Additionally, more 
households were found to have negative savings in non-megacities. Having said this, 
our models controlled for household income, net worth, and liquidity, returning to the 
notion that urbanization may be dampening credit access and usage. 
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Overall, the results presented in this paper are informative and among the first to shed 
light not only on the relationship between the infrastructure and the loan demand but 
also on the added impact of urbanization. Further, this work is unique, especially for the 
PRC, in that we have household-level data that can be linked to village–community-
level infrastructure data. Even so, a few limitations need to be acknowledged.  
At the onset of this research, a concern arose about the potential endogeneity between 
the infrastructure and the loan demand. While there is some evidence to suggest that 
dual endogeneity may exist for PRC households with bank loans, the findings mainly 
show that decisions related to the loan demand and infrastructure may in fact be made 
independently, especially for non-bank loans. One reason may be that the decision to 
take out a loan is made primarily at the household level, whereas decisions related to 
communities’ infrastructure are made at the county or higher municipality levels in the 
PRC. While we ran several robustness checks, there may still be concerns about the 
potential endogeneity and the instruments used, especially given the complexities that 
appear to exist between infrastructure, loan demand, and urbanization. 
Further, one might question the quality of the various infrastructure measures. Many of 
them are based on self-reported measures, which are dependent on the reliability of 
the respondent or the village/community leader. This paper particularly focused on the 
measure of the physical infrastructure, which was constructed as an index using the 
best available data in the survey. Statistical tests showed that this was a valid and 
reliable measure. As such, the index was used to distinguish communities with a better 
infrastructure from those with a worse infrastructure. However, as this paper points out, 
the infrastructure can be defined in a number of ways. We included other measures 
related to the financial, technological, social, and informational infrastructure, but they 
were assumed to be exogenous. Given the availability of data and the significance of 
the other measures in the models, we believe that this was a reasonable assumption  
to make.  
It is also noticeable that the demand functions may be different for bank and non-bank 
loans as well as for urban and rural respondents. The results presented in this paper 
assumed the same demand function for all the models. However, a few additional 
demand models were estimated. The findings showed that generally the key results 
stayed the same regardless of the specification. It may be worth noting that it was 
easier to construct better demand specifications for bank loans than non-bank loans 
using the existing data. Along these same lines, one might question whether the results 
differ according to the type of loan (e.g., home, business, agriculture, and education). 
Additionally, the analysis revealed that the relationship between the infrastructure  
and the loan demand appears to be driven largely by home loans, which is not 
surprising, since home loans are the largest type of loans held by PRC households. Of 
those with a bank loan, 61.3% have a home loan compared with 67.9% of those with a 
non-bank loan.  
Finally, we must acknowledge that, while we investigated the potential endogeneity 
between the infrastructure and the loan demand, we were unable to identify clearly the 
potential directions of causality. This can only be achieved using longitudinal data. This 
paper used data from the 2013 Chinese Household Finance Survey. As additional 
survey data become available, there will be opportunities for future analysis to 
investigate this issue as well as the other issues mentioned above. 
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Until that time this work lays important groundwork for future policy and research. This 
study is among the first to provide empirical evidence that the infrastructure, especially 
non-financial types of infrastructure, is an important determinant of financial inclusion, 
perhaps more so for urbanized areas. The PRC, as well as several other developing 
countries, is working on national strategies aimed at improving financial inclusion, 
especially with regard to the expansion of bank credit. Governments are facing  
the challenge of expanding the formal financial services to mass populations using 
limited resources, including in many cases a limited infrastructure. This paper shows 
that future models of financial inclusion and economic development need to consider  
the potential impacts of various types of infrastructure more carefully. This will help  
to mitigate the potential adverse effects on households’ consumption, savings, and 
human capital decisions, which in turn can have a direct impact on the long-run 
economic growth and financial stability of countries such as the PRC. 
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