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Abstract: Over the past decade, the rapidly digitizing economy in China has attracted much
attention in both academic and policy circles. Most existing studies focus on the positive impact
digitalization has had on China‟s inclusive growth. Few of them have attempted to measure the
widening digital divide and its potential impact. Using the 2017 and 2019 China Household
Finance Survey (CHFS) data, this paper: (i) provides the first evidence that the digital divide has a
significant negative impact on household consumption. For every unit increase in the digital
divide, the level of household consumption will drop by about 28 percent; (ii) finds the negative
impact stems from an integrated channel of rising unemployment, intensified liquidity constraints,
and declining financial literacy; and (iii) further discloses that the digital divide has differential
impacts on household consumption by category, while hinders consumption diversification. The
results are robust to correcting for potential endogeneity due to sample selection, household
heterogeneity, and reverse causality. Our findings shed new light on some little-documented
evidence and have profound implications for related socio-economic policies that fully utilize
technology to drive efficiency and inclusivity in the digital economy.
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1. Introduction
On the seminal contribution of Keynes‟s The General Theory in 1936, welfare economists1
of the twentieth century have always been interested in the prevailing consumption topics, namely
the relationship between income and consumption. Among them, Hall (1978)‟s
life-cycle-optimizing version of the permanent-income model is commonly agreed to represent a
turning point in this field. Upon the fundamental basis of modern consumption theory, a large
empirical literature has contributed to the development of a comprehensive conceptual framework
on consumption optimization by reporting various economic factors, including housing assets
(Aladangady, 2017; Gan, 2010), mortgage (Coulibaly et al., 2006; Aron et al., 2012), debt (Ogawa
and Wan, 2007; Kukk, 2016), liquidity constraints (Hayashi, 1985; Zeldes, 1989), social networks
(Giles and Yoo, 2007; Ambrus et al., 2014), background risks such as income shocks (Souleles,
1999; Agarwal and Qian, 2014), job insecurity (Stephens, 2004) as well as health risks (He and
Shi, 2014), insurance (Gruber and Yelowitz, 1999; Bai and Wu, 2014), remittance (Mondal and
Khanam, 2018; Yin et al., 2020), pandemic (Liu et al., 2020) and digital finance (Li et al., 2020).
This study aims to extend the existing empirical research by addressing the potential impact
of the digital divide on household consumption. Specifically, we narrow our focus to the link
between the digital gap and changing trends in the consumption of Chinese households in both
rural and urban areas. Our research is motivated for at least three reasons. First, China has become
the world‟s largest mobile Internet and the second largest digital economy since decades ago. In
2019, China‟s digital economy totaled more than 35 trillion yuan, accounting for more than 36.2%
of GDP, and its contribution to GDP reaches 67.7%2. In addition to stimulating economic growth,
China‟s digitalization furthers nationwide citizen participation and job creation, by offering digital
technologies that enable businesses to access new markets and customers and operate more
efficiently, bringing new products and other innovations to consumers. As evidenced by the broad
usage of Alipay and WeChat Pay3, the revolution is improving the lives of many people. This
accelerating digital transformation4, however, is associated with potential problems and risks,
especially the digital divide issue that remains worthy of academic attention. A recent statistical
report on the development of the Internet in China shows that as of December 2020, China‟s urban
and rural Internet penetration rates have reached 70.4% and 55.9%, respectively.
Second, the COVID-19 pandemic has illuminated the long-standing digital divide issue:
billions of people remain without internet access. In China, mobile internet-based technology has
played an irreplaceable role in helping the fight against the epidemic, and the video of “An elderly
man unable to present a health QR code being stopped from entering a subway station” also
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triggered widespread discussions among the public. Obviously, the senior citizens are relatively
less versed in adopting the information technology, and there is a clear gap in their use of digital
resources to participate in public life. As we‟re gradually stepping into the aging society, how to
bridge the “silver digital divide” to ensure the needs of elderly people to be more fully integrated
into society has become an especially important issue.
A third rationale for our approach is that the structural features of Chinese households‟ high
saving rate and low consumption levels are particularly remarkable5 among countries at the same
level of development. Regarding the causes of insufficient consumption in China, existing studies
mainly refer to consumption habit formation (Modigliani and Cao, 2004), demographic changes
(Chamon and Prasad, 2010), competitive saving motives (Wei and Zhang, 2011), precautionary
saving and uncertainty (Meng, 2003), liquidity constraints (Wan et al., 2001), income inequality
(Schmidt-Hebbel and Serven, 2000, Jin et al., 2011), cultural customs (Hang, 2009) and many
other aspects. Recently, China has set a long-term goal to optimize its economic structure and
develop a new economic “dual-cycle” pattern, and exploring the potential factors that inhibit
household consumption has aroused widespread concern and attention. Among all factors
affecting Chinese household consumption, the digital divide cannot be ignored. Although several
recent studies address the role of Internet use (Forman et al., 2012; Forman and van Zeebroeck,
2012; Acemoglu, 2014) or mobile payment (Aker, 2010; Yin et al., 2019), the causal relationship
between the digital divide and household consumption has not yet been thoroughly examined.
Our study fills the gap in the literature. The main objective is to quantitatively measure the
impact of the digital divide on household consumption, and to be valuable in the design of policies
to narrow specific digital divides. With a unique household-level dataset from China Household
Finance Survey (CHFS), we first examine the causal relationship between the digital divide and
household consumption. To measure the dimension of the digital divide, we follow Yin et al.
(2021) to construct a financial literacy index using three sub-indicators: (i) whether having a
personal computer, (ii) whether having a smartphone, and (iii) whether using digital payments. To
alleviate the potential endogeneity caused by omitted variables and reverse causality, we control
for household-by-year variations in panel models and employ an instrumental variable (IV)
approach. The baseline results reveal that households facing a larger digital divide will lag further
behind in consumption. For a more detailed understanding of the digital divide impact, we explore
three potential mechanisms linking the digital divide and variations in household consumption.
The first channel checks whether the digital divide worsens the employment status of households
by cutting off the available information and resources for job searching. The second one refers to
the possible influence that the digital divide might intensify household liquidity constraints due to
scarce cash flow. Finally, the third one examines the possibility that the digital divide decreases
household financial literacy, as people cannot accumulate their knowledge about interests,
inflation, and risks. We find the impact of the digital divide stems from a combined effect of a rise
in unemployment, increased liquidity restrictions, and a decrease in financial literacy. This
crowding-out effect, according to our subsequent heterogeneity analysis, is stronger in rural areas,
the elderly, those with primary education, poor conditions, and low-income groups. In later
analysis, we conduct a more detailed check of the digital divide impact on household consumption
5
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patterns, diversification, and structure. The results suggest that the digital divide reduces
consumption levels of various subcategories, as well as hindering consumption diversification.
This study contributes to three main strands of literature. The first strand is the
well-developed literature on the various determinants of household consumption behaviors.
Previous research has emphasized the impact of social networks (Giles and Yoo, 2007; Ambrus et
al., 2014), migrants‟ remittance (Mondal and Khanam, 2018; Yin et al., 2020), insurance (Gruber
and Yelowitz, 1999; Bai and Wu, 2014), and many other aspects. None of them have been looking
into the issue of the digital divide. Our work proposes a novel perspective in terms of the
determinants of household consumption behavior by a systematic examination of the role of
digital divide. Indeed, it is a first attempt in documenting the impact of the digital divide, and
further extends the literature by discussing household responses in the context of a developing and
emerging economy rather than firms, industries, or even macroeconomic responses.
This study also contributes to the recent studies that exploit survey data on household finance.
More specifically, we employ a unique high-quality micro-household survey dataset to isolate the
effect of household characteristics that do not change rapidly over time. With a sample size of
approximately more than 30,000 households and 100,000 individuals, the CHFS database provides
a detailed information on the digital divide, household assets and liabilities, income and
expenditure, insurance and protection, household demographics, and employment, thus offering us
a rare opportunity to investigate the interrelations between the digital divide and household
consumption.
The third stand that this paper contributes to is the growing literature on digital inequality and
human capital misallocation. Existing studies on household finance find that the digital economy,
based on the Internet and information technology, has created conditions for addressing income
inequality and wealth gaps (Zhang et al., 2019). Others find that digital finance promotes
economic growth (Kapoor, 2014), narrows the urban income gap (Song, 2017), and is conducive
to firm-level innovation (Xie et al., 2018). Nevertheless, few of them have used micro-household
data to address the potential impact of the digital divide on households. Our work is one of the few
studies that use household panel data to perform the analysis from a more micro-point of view.
Additionally, although this paper focuses on some specific evidence from China, the overall
findings provide a detailed illustration for a common issue among those countries with low
consumption and expanding digital divide, especially in the context of how the digital power
affects household resource allocation.
The remainder of this paper is organized as follows. In Section 2, we briefly describe the
survey data and the measurement criteria of the digital divide and outcome variables, and provide
some basic descriptive evidence as well. We present our empirical methodology in Section 3. In
Section 4, we examine the relationship between the digital divide and household consumption
using fixed effect models and instrumental variable estimations, and then look into the underlying
mechanisms of the digital divide impact. Finally, we perform some additional analysis in Section 5
and conclude in Section 6.
2. Background and data
2.1 Background on digital divide
As a complex and dynamic phenomenon, the digital divide has been studied since the
mid-1990s from various perspectives. Early research on Internet access inequality has clearly
4

conveyed how the most digitally deprived group are distributed across sociodemographic
categories, and how that distribution has changed over time (Foster, 2000; DiMaggio and Hargittai,
2001). Accordingly, the digital divide is defined as a situation in which a specific group‟s access or
use demand for a given digital service is considered insufficient compared to other reference
groups (NTIA, 19956), or generally as a new form of inequality between different countries or
regions. The focus of research and data collection on the digital divide has been on the diffusion of
Internet-connected computer ownership across households (NTIA, 1995) or of Internet use at any
location across individuals (NTIA, 20007). The digital divide research has been extensive in many
aspects, with a series of determinants— awareness, attitudes, physical or material access, skills,
and usage—being explored by evolving models (e.g., DiMaggio et al., 2001; Van Dijk, 2005;
Selwyn, 2006), and four types of Internet access: motivational, material, skills, and usage
(Hargittai 2003; van Dijk, 2006). However, it still faces certain shortcomings, including lack of
theoretical development and conceptual definitions, interdisciplinary methods, qualitative research
(Van Dijk, 2006).
To address these challenges, some empirical investigations employ population survey data
and provide valuable insights into differences in Internet usage (e.g., van Deursen and van Dijk,
2015). Besides, some research proposes several categories of digital divides (DiMaggio and
Hargittai, 2001; Hargittai, 2003; Ho and Tseng 2006). According to them, a first level digital
divide relates to information accessibility consisting of mobile telephony, computer, bandwidth
and so on, a second level relates to the usage gap in digital services provided over the internet, and
a third level would be the proficiency gap among users for using the above features efficiently.8
On this basis, recent studies have been looking into digital divide impact from different angles.
Yang and Li (2002) compare regional digital divide in terms of the amount of post and
telecommunications equipment per capita, the number of telephones, and the Internet users. Zhang
and Lu (2020) focus on the representative measurement methods of the digital divide. Yan and
Sun (2012) not only sort out the performance dimensions of the digital divide, but also examine a
series of influencing factors on the digital divide from the aspects of demographics, economics,
psychology, politics, culture, and society. However, the data used above are limited to provincial
level only, not extended to micro-households.
2.2 Data and variables
Our data come from the 2017 and 2019 waves of the CHFS dataset. The CHFS is a
nationwide household-sampling survey project, jointly conducted by Capital University of
Economics and Business and the China Household Finance Survey and Research Center of
Southwestern University of Finance and Economics. The survey takes the form of a joint
investigation by university alliances, involving Southwestern University of Finance and
Economics, Peking University, Zhejiang University, Beijing Normal University, Nanjing Audit
University, Jinan University, Inner Mongolia University and Capital University of Economics and
Business. Using a three-stage stratified probability proportion to size (PPS) random sampling
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design, the CHFS dataset collects micro-information on Chinese household finance through
scientific sampling, modern survey techniques, and survey management methods, so as to provide
researchers domestic and abroad with high-quality micro data to focus on Chinese household
financial issues. CHFS is consistent with the census data in many aspects, such as the age structure
of the sample population, urban and rural population structure, and gender structure, and the data
are well representative (Gan et al., 2013). It also takes a variety of measures to control sampling
and non-sampling errors with high data quality. Comparable to Chinese Household Income Project
(CHIP), Chinese General Social Survey (CGSS), and China Family Panel Studies (CFPS) data, the
CHFS dataset has become one of the most influential data sources for studying Chinese household
activities.
Several other features of the CHFS dataset are worth highlighting. First, the CHFS survey
provides detailed information about China‟s digital divide, household assets and liabilities, income
and expenditure, insurance and security, household demographics, and employment status.
Besides, the sample sizes of 2017 and 2019 waves are large and balanced. The fourth round of
survey in 2017 covered 29 provinces (regions, cities), 353 counties (districts, cities), and 1,404
communities (villages) across the country and obtained detailed information on 40,011 households.
The fifth round of survey in 2019 covered 29 provinces (regions, cities), 345 counties (districts,
cities), and 1,360 communities (villages) across the country and obtained detailed information on
34,643 households. After data cleaning, we obtain a total of 16,952 households with a valid
sample size of 33,904.
Household consumption
The first key variable for our empirical analysis is household consumption. We use the sum
of household consumption expenditures as our total consumption. Considering that
communication and online shopping expenditures are closely related to the digital divide, we
eliminated these two types of expenditures to alleviate potential endogeneity. For simplicity,
household consumption is defined as all consumption expenditures net of communication and
online shopping expenditures, unless otherwise stated. According to the standards of the National
Bureau of Statistics (NBS), total consumption is divided into categories, including food 9 ,
clothing10, daily necessities11, house maintenance12, entertainment13, education and healthcare14,
and luxury goods consumption15. We define the level of household consumption diversity by
9

Food consumption refers to the expenditure on buying grain, oil, meat, fruits, vegetables, eating out, and taking
out, as well as expenditures on smoking and drinking.
10
Clothing consumption refers to the expenditure for all family members to purchase or maintain clothing and
footwear.
11
In addition to daily necessities such as washing and hygiene, kitchenware and tableware, the consumption of
daily necessities includes expenditures on personal care products, beauty salons and bathing services.
12
House maintenance refers to water, electricity, fuel, heating and property management fees, as well as
housekeeping service expenditures.
13
Entertainment consumption refers to expenditures for entertainment, such as cable TV fees, movie tickets,
aerobics, playgrounds, hobby classes, as well as computers, stereos, cameras, game consoles, fitness equipment,
musical instruments, books, magazines, pets. Food and beverage expenses, transportation expenses, entrance fees,
tour guide fees, accommodation expenses, entrance fees, tour guide fees, accommodation expenses and other costs
incurred in domestic and foreign travel are also considered entertainment expenses.
14
Education and healthcare consumption refer to the expenses of early education, kindergarten, school, school
supplies, studying abroad, as well as the cost of purchasing glasses, health products, blood glucose meters,
massage meters and other supplies.
15
Luxury consumption refers to the purchase of antiques/antiquities, gold, and silver, jewelry, precious
stamps/calligraphy, and painting/artwork, high-end clothing, high-end luggage, luxury watches.
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counting the types of consumption that household are engaged in. The degree of consumption
diversification is a continuous variable from 0 to 7. Specifically, if none of the above-mentioned
consumption expenditures of a household is greater than 0, the consumption diversification degree
is 0. Conversely, if all above categories of consumption expenditures are greater than 0, then the
consumption diversification is 7. The proportion of food consumption in total expenditure is
defined as household consumption structure (Engel’s coefficient).
The Digital divide
Considering data availability16 , we choose three indicators to define the digital divide,
namely: (i) whether having a personal computer, (ii) whether having a smart phone, and (iii)
whether using digital payments (including computer payments and mobile terminal payments such
as mobile phones and pads). Following Yin et al. (2014, 2021)‟s approach to generate a financial
literacy index, we perform a factor analysis on these three sub-indicators to generate a digital
divide index, and convert it to a value between 0 and 100. The specific calculation formula is as
follows:
max(𝑑𝑑) − 𝑑𝑑
𝐷𝑖𝑔𝑖𝑡𝑎𝑙_𝑑𝑖𝑣𝑖𝑑𝑒 = 100 ∗
max(𝑑𝑑) − min(𝑑𝑑)
where 𝑑𝑑 is the value obtained from factor analysis of these three indicators for each household,
𝑚𝑎𝑥(𝑑𝑑) and 𝑚𝑖𝑛(𝑑𝑑) are the maximum and the minimum value, respectively.
Employment status
We define household employment status from three aspects as well. First, whether the
household head is employed (Employment1). Which means that if the head of the household has a
job, this variable equals 1. Otherwise, it takes 0. Second, whether either family member is
employed (Employment2). If a household has at least one employed family member, this variable
is equal to 1, otherwise it takes 0. Third, the total number of family members who have jobs, that
is, the number of household employment (Employment3).
Liquidity constraints
Existing literature defines liquidity constraints in aspects of credit constraints, negative
savings, and insufficient liquid assets. Following Hayashi (1985) and Zeldes (1989), from the
perspective of insufficient liquid assets, we define liquidity constraints as financial assets17 with
household income of less than 2 months.
Financial literacy
We measure financial literacy18 from several dimensions: the accumulated knowledge related
to daily economic and financial events, interest rates, inflation, and the risk comparison of
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The 2017 CHFS questionnaire designed questions about broadband coverage and Internet use, but the 2019
CHFS questionnaire did not involve related questions. To ensure the consistency of the two-year digital divide
indicators, we select three indicators to define the digital divide.
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Financial assets include stocks, bonds, financial products, gold, futures, options, non-RMB assets, etc.
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The questions about financial literacy in the CHFS questionnaire are as follows: What is your degree of concern
for economic and financial information? Given a 4% interest rate, how much would you have after one year if you
have 100 RMB at first? With an interest rate of 5% and an inflation rate of 8%, after saving money in the bank for
1 year, would you buy more or less than last year?
7

different types of stocks and funds. If all above questions are answered correctly, the financial
literacy score would be the highest; if none of the answers is correct, then the score would be 0.
Control variables
Our control variables are defined as follows: (i) rural value is 1 if a household lives in a rural
area, and 0 otherwise; (ii) the value of stock market participation is 1 if the household participates
in the stock market, and 0 if not; (iii) the value of cars is 1 if the household owns a car, and 0
otherwise; (iv) married equals 1 if the household head is married, and (v) years of education19
represents the head of household‟s years of education. Considering the possible non-linear
relationship between age and household consumption, we follow the procedures of Gertler and
Gruber (2002) and Stephens (2004) to introduce age and age square terms. Besides, we also
control health status20 and risk attitude21 of the head of household.
2.3. Descriptive analysis
Table 1 presents our descriptive statistics. The variables from top to bottom are divided into
six panels: (i) dependent variables, (ii) key explanatory variables of interest, (iii) instrumental
variables, variables that vary at the (iv) household and (v) individual levels, and finally (vi)
channel variables. It can be seen that the economic status of contemporary Chinese households is
well presented: at an exchange rate of 7, the average household income, debt and net wealth are
11,006, 6,968, and 140,234 U.S. dollars, respectively. As for demographics, a typical household
has 3.39 members. On average, a household head is 57.06 years old, with 8.81 years of education
and most likely being male. As for the other variables in Table 1, most of them are dummies so the
average value can be interpreted as a ratio as well. For instance, 68.08% of the households cannot
use digital payments. The averages and the trends of the most important variables are comparable
between our sample and the national one. For example, the level of total household consumption
in the sample is 52,315.03 yuan on average, which seems consistent with the per capita
consumption expenditure announced by the NBS (18,322.1 RMB in 2017 and 21,558.9 RMB in
2019).
[Table 1 about here]
In addition, according to Table 1 and Table A1, the digital divide of our sample households
has changed over years: the digital divide has gradually narrowed from 58.36 in 2017 to 49.89 in
2019. As for sub-indices, in 2017, 56.39% of households did not own a computer, 41.19% of
households did not have a smartphone, and 76.29% of households did not use digital payments. In
2019, the proportions of households without computers, smartphones, or digital payments are
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The index of education is defined as: no education (0), elementary school (6), junior high school (9), high
school (12), middle school or vocational school (13), college (15), bachelor‟s degree (16), master‟s degree (19),
and doctoral degree (22).
20
Self-reported health conditions are classified into five categories: excellent, good, fair, poor, and very poor. In
our sample, about 40.60% of individuals reported good or excellent health status.
21
The questions about risk attitudes in the CHFS questionnaire are as follows: What do you choose from the
combination of risk and return? 1. High risk, high return. 2. Slightly above-average risk, slightly above-average
return. 3. Average risk, average return. 4. Slightly below-average risk, slightly below-average return. 5. Unwilling
to take any risk. Our study uses Option 3 as the benchmark group, defines options 1 and 2 as risk loving, and
options 4 and 5 as risk aversion.
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60.41%, 31.93%, and 59.87%, respectively. It can be seen that the overall digital divide among
households is narrowing.
Table 2 compares the differential effects of the digital divide on total consumption and by
category. According to the t-statistics in the category of education and healthcare consumption,
there is no significant difference whether a digital divide exists or not. While other consumption
categories (e.g., food, clothing, and entertainment) show statistically significant differences with
and without the digital divide. On average, households with digital divide have lower levels of
total consumption as well as subcategories such as food, clothing, daily necessities, house
maintenance, entertainment, and luxury goods than those without, hence indicating a negative
impact of the digital divide on household consumption. For further illustration, we‟ll report the
estimation results after controlling for other confounding factors.
[Table 2 about here]
Table 3 summarizes the statistics of the variables by different household group and the
t-statistics for testing differences between groups. The t-statistics of the group difference reveal a
pattern similar to that previously shown in Table 2. As we can see from Table 3, the digital divide
of households in rural areas is higher than that in urban areas. The digital divide between the
elderly, lower-educated, poor health, and low-income groups is even greater.
[Table 3 about here]
3. Estimation Strategy
In our empirical estimation, the potential endogeneity of the digital divide is a key issue that
needs to be resolved. The endogeneity may arise from three sources. The first problem might be
reverse causality. The increase in household consumption may lead to the development of digital
technology in a more convenient and lower-cost direction, and the inclusiveness of digital
dividends will increase, thereby bridging the digital divide (Zhang et al., 2020). The second source
of endogeneity is omitted variables. Household consumption and the digital divide may be
affected by other unobservable factors, such as personality and households‟ ability to embrace new
skills and things. Finally, measurement error is another possible source. Based on the data
availability of our research, the index of digital divides we use is comprehensively measured from
three dimensions. To generate such indicators through factor analysis, the prediction may still be
biased due to measurement noise.
We address the endogeneity concerns in two aspects. First, we use a well-developed
fixed-effect panel estimator to alleviate the endogeneity bias caused by missing variables that do
not change over time, so as to provide a more accurate estimate for our conclusions. Secondly, for
the endogeneity caused by reverse causality, we incorporate the instrumental variable method to
provide valid and powerful instruments that address unobserved heterogeneity and simultaneity.
Specifically, we choose the distance to Hangzhou, the distance to the provincial capital city, and
the lagged statistics of mobile phone base stations per square kilometer per capita as our
instruments generated for two-stage least squares (2SLS) estimations.
To identify the causal relationship between the digital divide and household consumption, our
fixed-effect model is specified as follows:
𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛𝑖𝑡 = 𝛼1 𝐷_𝑑𝑖𝑣𝑖𝑑𝑒𝑖𝑡 + 𝑋𝑖𝑡 𝛽 + 𝑐𝑖 + 𝜋𝑡 + 𝜇𝑖𝑡
(1)
9

where 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛𝑖𝑡 represents the levels of consumption of household i in year t, including
subcategories such as food, clothing, daily necessities, house maintenance, entertainment,
education and healthcare, and luxury goods. 𝐷_𝑑𝑖𝑣𝑖𝑑𝑒𝑖𝑡 represents the digital divide we are
concerned about; 𝑋𝑖𝑡 represents the control variables which are mainly composed of household
and individual characteristics. 𝑐𝑖 represents time-invariant individual heterogeneity. 𝜋𝑡
represents the time trend term. 𝜇𝑖𝑡 is a normally distributed error term with zero mean and a
standard deviation of σ.
To examine the possible channels through which the digital divide affects household
consumption, taking employment status as an example, we devise a specification similar to Eq.
(1):
𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑𝑖𝑡 = 𝛿1 𝐷_𝑑𝑖𝑣𝑖𝑑𝑒𝑖𝑡 + 𝑋𝑖𝑡 𝛽 + 𝑐𝑖 + 𝜋𝑡 + 𝜖𝑖𝑡
(2)
where 𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑𝑖𝑡 represents the employment status of the household, including whether the
household head is employed, whether any one of the household members is employed, and the
number of employed family members. 𝜖𝑖𝑡 is a normally distributed error term with zero mean
and a standard deviation of σ. For other variables, the definitions the same as described above.
To examine the heterogeneous impact of the digital divide on household consumption, taking
rural areas as an example, we introduce an interaction term to capture the difference between rural
and urban areas through the following equation:
𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛𝑖𝑡 = 𝛼2 𝐷_𝑑𝑖𝑣𝑖𝑑𝑒𝑖𝑡 + 𝛾𝑅𝑢𝑟𝑎𝑙𝑖𝑡 + 𝜃𝐷_𝑑𝑖𝑣𝑖𝑑𝑒𝑖𝑡 ∗ 𝑅𝑢𝑟𝑎𝑙𝑖𝑡 + 𝑋𝑖𝑡 𝛽 + 𝑐𝑖 + 𝜋𝑡 +
𝜀𝑖𝑡
(3)
where the coefficient of θ denotes the heterogeneous impact that we are concerned about. 𝜀𝑖𝑡 is
a normally distributed error term with a mean of zero and a standard deviation of σ. Other
variables are defined same as above.
4. Empirical Results
4.1. The impact of the digital divide on household consumption
Table 4 presents the baseline household-year panel estimation results of Eq. (1). From which
we can see a negative effect of the digital divide on household consumption. Moreover, columns
(2)-(4) show that no computers, no smartphones, and the inability to use digital payments have
significantly diminished household consumption. Specifically, the average consumption level of
households without computers is about 22.22% lower than that of households having computers.
Compared with households owning smartphones, the average consumption level of those without
smartphones has dropped by about 18.55%. Similarly, compared with households using digital
payment, the average consumption level of households that cannot use digital payment has
dropped by about 6.26%.
[Table 4 about here]
By evaluating the impact of control variables, we find that household income, net wealth, and
household debt have a significant positive impact on household consumption, which is consistent
with the findings of existing research. Households that invest in the stock market and own cars
reflect greater demand for consumption. Household size also has a significant positive impact on
household consumption, while there is no evidence that it has a significant impact on the
subsample of rural areas. We also find that there is a non-linear relationship between the age of the
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household head and household consumption, which is consistent with Gertler and Gruber (2002)
and Stephens Jr (2004). Additionally, households with higher consumption levels are more likely
to have more educated members, which is also consistent with the conclusions of He and Shi
(2014) and Stephens Jr (2004).
In our causal identification strategy, we follow Zhang et al. (2019) and Zhang et al. (2020) to
use the distance to Hangzhou and the distance to the provincial capital as instruments.
Additionally, according to He and Song (2020), we use the lagged number of cell phone base
stations per square kilometer per capita22 as a unique instrument. We choose these three variables
as good instruments because they are correlated with the key variable of interest, the digital divide,
but do not directly affect the dependent variable of household consumption. Table 5 shows the IV
estimation results, of which the estimates confirm that the digital divide has a negative effect on
household consumption. The instrumental variables in columns (1)-(3) of Table 5 are the distance
to Hangzhou, the distance to the capital, and the lagged number of cell phone base stations per
square kilometer per capita, respectively. In column (4), all the three instrumental variables are
used.
[Table 5 about here]
In our sensitivity analysis, we check the robustness of the results above using additional
measures of the digital divide. To begin with, we generate dummy variable indicating the presence
or absence of the digital divide and its types as well. If a household owns no computer, no smart
phone, and no usage of digital payment, the digital divide dummy is defined as 1. Otherwise, it
equals 0. On this basis, we add up the three sub-indicators of digital divide and convert them into
types of the digital divide. Specifically, for households with computers and smartphones, and
usage of digital payment, they don‟t have to face the digital divide and fully enjoy digital dividend,
so the category variable of digital divides is 0 for them. Otherwise, for households with no
computer, no smart phone, and no digital payment, the type of digital divide would be 3, which
refers to the most severe type of digital divide. In addition, we take a further robustness check by
adopting alternative measures for our dependent variable, namely household consumption per
capita. As reported in Table 6 below, we find that the digital divide has a statistically significant
negative impact on household consumption.
[Table 6 about here]

4.2. Unpacking the impact of digital divide
How does the household digital divide lower the level of consumption? There are several
possible explanations for the negative effect of the digital divide on consumption. And in this
section, we will try to probe more deeply into different aspects of this issue.
4.2.1 Employment
One leading explanation for the negative effect of the digital divide is related to employment
status. We extend Model (2) to examine this channel of mechanisms. Conceptually, the digital

22

Data source: China Statistical Yearbook, and is calculated by the author based on formulas.
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divide reduces household consumption by worsening employment. Internet-based information
technology provides a wide variety of job search methods for households. Many private
companies now post job openings on their company‟s website, which in some cases can accept
online applications. Furthermore, flexible occupations such as Didi drivers and food delivery
workers rely more on the development of digitalization. Once faced with the digital divide,
families cannot obtain employment information through information tools. Not only will the ways
of earning income be limited, but it may also cut off the source of income, of which the shrinking
will ease consumption as a consequence. Meanwhile, if family members earn incomes through
work, it will help promote household consumption. In Panel A of Table 7, we use employment1,
employment2, and employment3 as explained variables to examine the impact of the digital divide
on the employment status of households. In Panel B of Table 7, we use employment1,
employment2, and employment3 as explanatory variables to study the impact of household
employment status on household consumption. It can be seen from Table 7 that the digital divide
has a significant negative impact on the employment status of households. The larger the digital
divide, the worse the employment status of the households, and household employment will raise
the level of household consumption.
[Table 7 about here]
4.2.2. Liquidity constraints
The second possible explanation is the liquidity constraints. The digital divide decreases
household consumption by intensifying liquidity constraints. Chinese families are facing severe
liquidity constraints, and their financial needs for production and operation, consumption,
education, and medical care can hardly be realized effectively. The rise of Internet lending has
enabled households to obtain funds through the micro-loan services provided by Ant microloan
and Webank microloans, which has eased the liquidity constraints faced by households to a certain
extent. The digital divide has intensified the restrictions on household liquidity from the view of
information and technology. When households feel it difficult to obtain the funds needed for
production and daily life, their income-generating ability would be greatly affected, thereby
inhibiting household consumption. In Table 8, Column (1) uses liquidity constraints as the
explained variable to examine the impact of the digital divide on household liquidity constraints.
Column (2) uses liquidity constraints as an explanatory variable to study the impact of liquidity
constraints on household consumption. What we can see from Table 8 is that the digital divide has
a significant positive impact on household liquidity constraints. The wider the digital divide, the
higher the degree of household liquidity constraints. Also, the existence of liquidity constraints
will inhibit household consumption.
[Table 8 about here]

4.2.3. Financial literacy
Our third explanation is related to the level of financial literacy. The digital divide decreases
household consumption by diminishing financial literacy. Van Dijk (2006) points out that the
digital divide includes two dimensions: “access gap” and “use gap”. As the carriers of digital
technology, electronic computers and smartphones are the main digital tools of the household. And
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the use of digital payment is one of the key dimensions to measure the level of household digital
operation. By embracing digital tools and payments, Chinese households continue to accumulate
financial knowledge, including interest rates, inflation and risk, and their levels of financial
literacy continue to improve. Once facing the digital divide, households cannot acquire
corresponding skills through the Internet, and their self-learning ability and level of financial
literacy are limited. Previous literature has also confirmed that the improvement of financial
literacy can encourage household consumption (Song et al., 2019). In Column (1) of Table 9, we
use financial literacy as the explained variable to examine the impact of the digital divide on the
financial literacy score of household heads. In Column (2) of Table 9, we use financial literacy as
an explanatory variable to study the impact of financial literacy on household consumption. As
can be seen from Table 9, the digital divide has a significant negative impact on household head‟s
financial literacy score. The larger the digital divide, the lower the financial literacy of households,
while financial literacy helps increase household consumption.
[Table 9 about here]
5. Additional Evidence
5.1. Further Analysis on consumption categories, diversification, and structure
Although in recent decades, digital financial services have developed rapidly across China,
substantial digital gaps remain between the country‟s leading developed regions and the rest areas,
and hence bringing about unanticipated effects on consumption features. In this section, we
perform further analysis on the impact of the digital divide on household consumption patterns,
consumption diversification and consumption structure.
5.1.1. Further analysis on categories of consumption
According to the consumption classification standards of NBS, the total consumption of
residents is composed of food, clothing, daily necessities, house maintenance, leisure, education
and healthcare, and luxury goods consumption. Different types of household consumption have
their own characteristics. Accordingly, we further analyze the impact of the digital divide on
households‟ different consumption types. As the regression results shown in Table 10, on each
subcategory of household consumption the digital divide has differential negative impacts, of
which the estimated coefficients are mostly statistically significant at the levels of 5% and 1%.
Besides, the negative impact is greater on self-development and leisure consumption such as
culture, entertainment, education, and healthcare expenditures. The results reveal that the digital
divide has the potential to exacerbate the existing inequalities among households. More
specifically, when consumers cannot access the Internet, they will not be able to read or purchase
CDs online for efficiency and convenience. The Internet has become a useful tool for medical
education and healthcare diagnostic services. Internet users today can even access some
information about medical conditions, symptoms, and recommendations of treatments from their
health plans and physicians.
[Table 10 about here]

5.1.2. Further analysis on consumption diversification
13

In addition to examining the impact of the digital divide on consumption categories, we also
evaluate its impact on consumption diversification. In China, promoting the “double cycle” of
consumption requires not only “quantity” growth, but also “quality” upgrading. When households‟
basic living needs are satisfied, they may pursue higher levels of consumption, which means the
categories of consumption are no longer limited to the most basic consumption of food and
clothing. Expenditures for entertainment, education and healthcare may appear in the household‟s
consumption list. Therefore, the types of household consumption will continue to be enriched, and
consumption choices will show diversified characteristics. The development and leisure
consumption (e.g., entertainment, education, and healthcare expenditures) rely on media such as
computers and smartphones. However, the digital inequality across regions has made it difficult
for less-digitized areas to enjoy the low-cost, instant-sharing information and consumption. As
revealed by the results in Table 11, the digital divide has a significant negative impact on the
diversification of household consumption, which is not conducive to the realization of
consumption or possession to multiple consumers all over the country.
[Table 11 about here]

5.1.3. Further analysis on consumption structure
According to Maslow‟s (1943, 1954) hierarchy of needs theory, people have higher-level
needs only when their basic physiological needs are first met. With the improvement of people‟s
living standards, their needs begin to shift from the most basic to higher-level desires, which is
typically represented by the decline of Engel‟s coefficient. Consumption upgrading is a key
driving force for the high-quality development of the Chinese economy. One might be wondering
whether the digital divide will affect the decline of Engel‟s coefficient? Table 12 shows the
relevant estimation results, from which we can see that the digital divide has a significant positive
impact on the household Engel coefficient, which is not conducive to the upgrading of household
consumption.
[Table 12 about here]

5.2. Heterogeneity Analysis
Next, we examine the heterogeneity among different regions, age groups, education groups,
health groups, and income groups. Those who are on the wrong side of the digital divide—the
lower income, less educated, and unhealthy groups—are missing increasingly valuable
opportunities for education, job hunting, and communication with their families and communities.
Consequently, their consumption has become more restrained.
5.2.1. Heterogeneous effects across areas
The development of digital financial inclusion can help promote inclusive growth in rural
areas (Ren and Li, 2019). With the continuous in-depth implementation of the digital village
strategy and the comprehensive execution of the national pilot project of universal
telecommunications services, the information infrastructure and digital services in rural China
have been continuously improved. However, as can be seen from Table 13, the digital gap between
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urban and rural areas remains large. In rural areas, the inclusiveness of digitalization is low, and
families face a serious digital divide. We generate interaction terms for the digital divide and rural
areas to further analyze their impact on household consumption. According to the regression
results shown in Table 13, the deterring effect of the digital divide on household consumption is
greater in rural areas.
[Table 13 about here]

5.2.2. Heterogeneous effects across age groups
With the intensification of population aging, how the elderly can bridge the digital divide in
the information society is a matter of great concern to decision-makers. “Silver-haired” elderly
groups “connect to the Internet” is also their goal. Due to their inability to use smartphones, the
aging group often use elderly-friendly cellphones that only have phone and text messaging
functions. Coupled with their deficit of Chinese pinyin and related knowledge, and the lack of
computer or online payment skills, they often become the most digitally alienated groups and must
face a deep digital divide. In the following analysis, we define household heads aged 65 and above
as the elderly group, and generate interaction terms composed of the digital divide and the elderly.
Based on the regression results shown in Table 14, we find that the negative impact of the digital
divide on household consumption is even greater among the elderly group.
[Table 14 about here]

5.2.3. Heterogeneous effects across education levels and health status
Education and physical conditions are both critical components of human capital. We define
the primary education group as households with their heads having received up to nine years of
compulsory education. According to the self-assessed health status by CHFS, the two options of
poor and extremely poor are groups with inferior health status. From the regression results shown
in Table 15, the deterring impact of the digital divide on household consumption is greater in
groups with primary education and with poor physical conditions. For these two types of
households, the family‟s own income-generating ability is relatively weak, and the digital divide
will further cut off the channels for these disadvantaged groups to obtain information and
resources, which in turn will affect their income and consumption.
[Table 15 about here]

5.2.4. Heterogeneous effects across income groups
According to World Bank standards, the 40th percentile of household income per capita
serves as the cut-off point. We consider households with income per capita below the 40th
percentile as low-income families, and include an interaction term for the digital divide and
low-income groups. Table 16 reports our regression results of heterogeneous effects across income
groups, the negative impact of the digital divide on household consumption is greater in
low-income groups. Due to their limited consumption levels and insufficient purchasing power,
once low-income families cannot enjoy the digital dividend, they may cut off other sources of
15

household income, which will further worsen their consumption status.
[Table 16 about here]

6. Concluding Remarks
The digital technology has improved our lives and brought more people and businesses into
the economic mainstream. The growing digital divide, however, has caused it increasingly difficult
for those digitally deprived to participate in economic and social activities. Combining insights
from economics and sociology, this paper performs a thorough investigation of the digital divide
impact on household consumption in China. We use a unique micro-level household dataset from
CHFS and apply the panel fixed effect models and the IV approach to control for unobserved
heterogeneity and selection bias.
Our main findings are as follows. First, the digital divide reduces household consumption
significantly. According to our baseline estimation, the level of household consumption will
decrease by about 28 percent with one unit increase in the digital divide. Second, we conduct
further analysis to show that the negative impact of the digital divide stems from a combination of
three factors: a rise in unemployment, increased liquidity restrictions, and a decrease in financial
literacy. Besides, we confirm that the digital divide has a negative impact on household
consumption across categories, and hinders the diversification of household consumption. Finally,
we provide a series of robustness checks showing that the negative impact of digital divides is
consistent when we (i) consider regional difference, (ii) control for individual characteristics
covering age groups, education, and health status, and (iii) address the endogeneity bias when
income levels are taken into account.
As a first attempt to address the causal effect of China‟s digital divide on consumption, our
work complements many studies focusing on the potential factors affecting household
consumption behaviors. The overall findings highlight the obstacles the group less versed in
adapting to information technology face, regardless of whether the regional difference or financial
development status is considered. Therefore, it provides some important policy implications for
the development of a better and sustainable digital economy in China.
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Appendix
Table A1
Panel summary statistics of the digital divide and sub-indicators.
The digital divide
No computer
No smartphone
No access to digital payment

2017

2019

58.3640
0.5639
0.4119
0.7629

49.8875
0.6041
0.3193
0.5987

Notes: Table A1 presents summary statistics of digital divide and sub-indicators in our analysis.
Data source: CHFS in 2017 and 2019.

References
Acemoglu, D., Laibson, D., List, J.A., 2014. Equalizing superstars: The Internet and the
democratization of education. American Economic Review, 104(5), 523-527.
Agarwal, S., Qian, W., 2014. Consumption and debt response to unanticipated income shocks:
Evidence from a natural experiment in Singapore. American Economic Review, 104(12),
4205-4230.
Aker, J.C., 2010. Information from markets near and far: Mobile phones and agricultural markets
in Niger. American Economic Journal: Applied Economics, 2(3), 46-59.
Aladangady, A., 2017. Housing wealth and consumption: Evidence from geographically-linked
microdata. American Economic Review, 107(11), 3415-3446.
Ambrus, A., Mobius, M., Szeidl, A., 2014. Consumption risk-sharing in social networks.
American Economic Review, 104(1), 149-82.
Aron, J., Duca, J.V., Muellbauer, J., Murata, K., Murphy, A., 2012. Credit, housing collateral, and
consumption: Evidence from Japan, the UK, and the US. Review of Income and Wealth,
58(3), 397-423.
Bai, C., Wu, B., 2014. Health insurance and consumption: Evidence from China‟s new cooperative
medical scheme. Journal of Comparative Economics, 42(2), 450-469.
Caballero, R.J., 1990. Consumption puzzles and precautionary savings. Journal of Monetary
Economics, 25(1), 113-136.
Carroll, C.D., 2001. A theory of the consumption function, with and without liquidity constraints.
Journal of Economic Perspectives, 15(3), 23-45.
Chamon, M.D., Prasad, E.S., 2010. Why are saving rates of urban households in China rising?
American Economic Journal: Macroeconomics, 2(1), 93-130.
Coulibaly, B., Li, G., 2006. Do homeowners increase consumption after the last mortgage
payment? An alternative test of the permanent income hypothesis. Review of Economics and
Statistics, 88(1), 10-19.
DiMaggio, P., Hargittai, E., 2001. From the „digital divide‟ to „digital inequality‟: Studying
Internet use as penetration increases. Princeton: Center for Arts and Cultural Policy Studies,
Woodrow Wilson School, Princeton University, 4(1), 4-2.
Duesenberry, J.S., 1949. Income, saving, and the theory of consumer behavior.
Dynan, K.E., 2000. Habit formation in consumer preferences: Evidence from panel data.
American Economic Review, 90(3), 391-406.
17

Forman, C., Goldfarb, A., Greenstein, S., 2012. The Internet and local wages: A puzzle. American
Economic Review, 102(1), 556-575.
Forman, C., Zeebroeck, N.V., 2012. From wires to partners: How the Internet has fostered R&D
collaborations within firms. Management Science, 58(8), 1549-1568.
Foster, S., 2000. The digital divide: Some reflections. International Information and Library
Review, 32, 437-451.
Friedman, M., 1957. A Theory of the Consumption Function. National Bureau of Economic
Research, Inc.
Gan, J., 2010. Housing wealth and consumption growth: Evidence from a large panel of
households. The Review of Financial Studies, 23(6), 2229-2267.
Gan, L., Yin, Z.C., Jia, N., 2013. Analysis of Chinese household assets and housing demand.
Journal of Financial Research, 4, 1-14, (Translate from Mandarin).
Gertler, P., Gruber, J., 2002. Insuring consumption against illness. American Economic Review,
92(1), 51-70.
Giles, J., Yoo, K., 2007. Precautionary behavior, migrant networks, and household consumption
decisions: An empirical analysis using household panel data from rural China. The Review of
Economics and Statistics, 89(3), 534-551.
Gruber, J., Yelowitz, A., 1999. Public health insurance and private savings. Journal of Political
Economy, 107(6), 1249-1274.
Hall, R.E., 1978. Stochastic implications of the life cycle-permanent income hypothesis: theory
and evidence. Journal of Political Economy, 86(6), pp.971-987.
Hang, B., 2009. Rural households‟ buffer-stock saving with habit formation. Economic Research
Journal 1, 96-105, (Translate from Mandarin).
Hargittai, E., 2003. The digital divide and what to do about it. New Economy Handbook, 2003,
821-839.
Hayashi, F., 1985. The effect of liquidity constraints on consumption: a cross-sectional analysis.
The Quarterly Journal of Economics, 100(1), 183-206.
He, X.Q., Shi, W., 2014. Health risk and Chinese urban household‟s consumption. Economic
Research Journal 5, 34-48, (Translate from Mandarin).
He, Z., Song, X., 2020. How does the development of digital finance affect household
consumption? Finance and Trade Economics 41(08), 65-79, (translate from Mandarin).
Ho, C.C. and Tseng, S.F., 2006. From digital divide to digital inequality: The global
perspective. International Journal of Internet and Enterprise Management, 4(3), 215-227.
Kapoor, A., 2014. Financial inclusion and the future of the Indian economy. Futures, 56, 35-42.
Kukk, M., 2016. How did household indebtedness hamper consumption during the recession?
Evidence from micro data. Journal of Comparative Economics, 44(3), 764-786.
Li, J., Wu, Y., Xiao, J.J., 2020. The impact of digital finance on household consumption: Evidence
from China. Economic Modelling, 86, 317-326.
Liu, J., Zhang, L., Yu L., 2019. Research on China‟s digital divide assessment: On the perspective
of mobile communication tools. Statistics and Decision, 35(05), 32-35, (translate from
Mandarin).
Liu, T., Pan, B., Yin, Z., 2020. Pandemic, mobile payment, and household consumption:
micro-evidence from China. Emerging Markets Finance and Trade, 56(10), 2378-2389.
Jin, Y., Wu, B., Li, H., 2011. Income inequality, consumption, and social-status seeking, Journal of
18

Comparative Economics 39(2), 191-204.
Maslow, A.H., 1943. A theory of human motivation. Psychological review, 50(4), 370.
Maslow, A.H., 1954. Motivation and personality. New York: Harper and Row.
Meng, X., 2003. Unemployment, consumption smoothing, and precautionary saving in urban
China. Journal of Comparative Economics, 31(3), 465-485.
Modigliani, F., 1970. The life cycle hypothesis of saving and intercountry differences in the saving
ratio. Induction, Growth and Trade, 197-225.
Modigliani, F., Cao, S.L., 2004. The Chinese saving puzzle and the life-cycle hypothesis. Journal
of Economic Literature, 42(1), 145-170.
Mondal, R.K., Khanam, R., 2018. The impacts of international migrants‟ remittances on
household consumption volatility in developing countries. Economic Analysis and Policy, 59,
171-187.
Ogawa, K., Wan, J., 2007. Household debt and consumption: A quantitative analysis based on
household micro data for Japan. Journal of Housing Economics, 16(2), 127-142.
Ren, B., Li, Liu., 2019. Does digital financial inclusion promote inclusive growth in rural areas? A
study based on the survey data of 2114 rural residents in Beijing, Tianjin, and Hebei. Modern
Finance (Journal of Tianjin University of Finance and Economics) 39(04), 3-14, (translate
from Mandarin).
Schmidt-Hebbel, K., Serven, L., 2000. Does income inequality raise aggregate saving? Journal of
Development Economics, 61(2), 417-446.
Selwyn, N., 2006. Digital division or digital decision? A study of non-users and low-users of
computers. Poetics, 34(4-5), 273-292.
Song, X., 2017. Empirical analysis of digital inclusive finance bridging the urban-rural residents‟
income gap. Finance & Economics 6, 14-25.
Souleles, N.S., 1999. The response of household consumption to income tax refunds. American
Economic Review, 89(4), 947-958.
Stephens Jr, M., 2004. Job loss expectations, realizations, and household consumption behavior.
Review of Economics and Statistics, 86(1), 253-269.
Van Deursen, A., Van Dijk, J., 2015. Toward a multifaceted model of Internet access for
understanding digital divides: An empirical investigation. The Information Society, 31(5),
379-391.
Van Dijk, J., 2005. The deepening divide: Inequality in the information society. Sage Publications.
Van Dijk, J., 2006. Digital divide research, achievements and shortcomings. Poetics 34, 221-235.
Wan, G., Zhang, Y., Niu, J., 2001. Liquidity constraint, uncertainty and Chinese residents‟
consumption. Economic Research Journal (11), 35-44, (translate from Mandarin).
Wei, S. J., Zhang, X., 2011. The Competitive Saving Motive: Evidence from Rising Sex Ratios
and Savings Rates in China. Journal of Political Economy 119(3), 511-564.
Xie, X., Shen, Y., Zhang, H., Guo, F., 2018. Can Digital Finance Promote Entrepreneurship?
Evidence from China. China Economic Quarterly 17(04), 1557-1580, (translate from
Mandarin).
Yan, H., Sun, L., 2012. A review of domestic and international digital divide research since 1989:
a summary of connotation, performance dimensions and influencing factors. Journal of
Library Science in China 38(05), 82-94, (translate from Mandarin).
Yang, L., Li, M., 2002. The Status Quo and Countermeasures of the Digital Divide among Chinese
19

Regions. Soft Science (4), 22-26, (translate from Mandarin).
Yin, Z., Gong, X., Guo, P., Wu, T., 2019. What drives entrepreneurship in digital economy?
Evidence from China. Economic Modelling, 82, 66-73.
Yin, Z., Jiang, J., Yan, Y., 2021. The digital divide on household income: An Empirical
Investigation. Finance and Trade Economics, Vol. 42, No. 9, 1-17, (translate from Mandarin)
Yin, Z., Liu, T., Zhang, C., 2020. The impact of rural labor mobility on household savings rate.
China's Industrial Economy (1), 24-42, (translate from Mandarin).
Yin, Z., Song, Q., Wu, Y., 2014. Financial knowledge, investment experience and household asset
selection. Economic Research Journal 49(4), 62-75, (translate from Mandarin).
Zeldes, S.P., 1989. Consumption and liquidity constraints: an empirical investigation. Journal of
Political Economy, 97(2), 305-346.
Zhang, X., Yang, T., Wang, C., Wan, G. 2020. Digital Finance Development and Resident
Consumption Growth: Theory and Chinese Practice. Management World 36(11), 48-63,
(translate from Mandarin).
Zhang, X., Wan, G., Zhang, Jia., He Z., 2019. Digital economy, inclusive finance and inclusive
growth. Economic Research Journal 54(08), 71-86, (translate from Mandarin).
Zhang, Z., Lu, H., 2020. Research Progress of the Digital Divide. Wuhan Finance 3, 64-71+84,
(translate from Mandarin)

20

Table 1
Summary statistics
Dependent variables
Household consumption
Food consumption
Clothing consumption
Daily necessities consumption
House maintenance consumption
Entertainment consumption
Education and health care consumption
Luxury consumption
Consumption diversification
Consumption structure
(Engel coefficient)
Variables of interest
The digital divide
No pc
No mobile phone
No access to digital payment
The digital divide dummy
Types of the digital divide
Instrument variables
The distance to Hangzhou
The distance to the capital city
The lagged number of mobile phone
base stations per square kilometer per
capita
Household characteristics
Household income
Household net wealth
Household debt
Rural area
Household size
Number of the elders
Number of children
Stock market participation
Cars
Individual characteristics
Female
Age
Married
Years of education
Healthy

Number of obs.

Mean

Std. Dev

33,904
33,904
33,904
33,904
33,904
33,904
33,904
33,904
33,904

52315.03
22075.59
2138.854
3961.108
7615.684
2538.995
9319.84
315.2884
4.8273

923475.9
17814.18
3764.079
9396.05
25693.21
8880.016
920677.1
3738.207
0.9990

33,904

0.4220

1.6498

33,904
33,904
33,904
33,904
33,904
33,904

54.1258
0.5840
0.3656
0.6808
0.3070
1.6304

38.3379
0.4929
0.4816
0.4662
0.4613
1.1402

33,252
33,252

1051.638
125.5236

536.6907
144.004

33,904

0.5994

0.6886

33,904
33,904
33,904
33,904
33,904
33,904
33,904
33,904
33,904

77044.33
981641
48777.04
0.4097
3.3867
0.6568
0.4714
0.0633
0.2295

180801.4
4423023
262106.4
0.4918
1.6551
0.8202
0.7815
0.2435
0.4205

33,904
33,904
33,904
33,904
33,904

0.2151
57.0577
0.8610
8.8062
0.4060

0.4109
13.1828
0.3459
3.9773
0.4911
21

Risk loving
Risk aversion
Channels
Employment1
Employment2
Employment3
Liquidity constraints
Financial literacy

33,904
33,904

0.0698
0.6224

0.2549
0.4848

33,904
33,904
33,904
33,904
33,904

0.6455
0.7751
1.5857
0.4225
1.6304

0.4784
0.4175
1.1845
0.4940
1.5278

Notes: This table presents summary statistics of main variables in the analysis. Data source: CHFS
in 2017 and 2019.

Table 2
The digital divide and household consumption: Baseline comparison
Digital divide

No digital divide

Total consumption

37201.83

59011.56

Food consumption

13485.48

25881.8

Clothing consumption

708.1107

2772.804

Daily necessities consumption

1649.603

4985.317

House maintenance consumption

4286.466

9090.833

Entertainment consumption

360.2006

3504.401

Education and healthcare consumption

18017.7

5465.89

Luxury consumption

22.3064

445.1063

Difference
21809.74**
(10872.46)
12396.32***
(198.6471)
2064.694***
(42.8766)
3335.714***
(109.1367)
4804.367***
(301.3873)
3144.2***
(103.1503)
-12551.81
(10839.94)
422.7998***
(43.9541)
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Table 3
The digital divide and household consumption: Group heterogeneity
Panel A

Rural area

Urban area

The digital divide

69.9263

43.1573

No computer

0.7705

0.4545

No smartphone

0.5134

0.2630

No access to digital payment

0.8244

0.5811

The elderly group

Non-elderly group

The digital divide

76.7289

43.8925

No computer

0.7584

0.5051

No smartphone

0.6432

0.2399

No access to digital payment

0.8949

0.5839

Primary education
group

Non-primary
education group

The digital divide

64.3371

30.3755

No computer

0.7011

0.3116

No smartphone

0.4599

0.1462

No access to digital payment

0.7776

0.4558

Unhealthy group

Healthy group

The digital divide

74.0155

48.7989

No computer

0.7812

0.5312

No smartphone

0.5793

0.3084

No access to digital payment

0.8622

0.6322

Panel B

Panel C

Panel D

Difference
-26.7690***
(0.3976)
-0.3160***
(0.0052)
-0.2504***
(0.0051)
-0.2433***
(0.0050)
Difference
-32.8364***
(0.4127)
-0.2533***
(0.0056)
-0.4033***
(0.0052)
-0.3110***
(0.0052)
Difference
-33.9615***
(0.4149)
-0.3896***
(0.0054)
-0.3138***
(0.0054)
-0.3218***
(0.0052)
Difference
-25.2166***
(0.4914)
-0.2500***
(0.0064)
-0.2710***
(0.0062)
-0.2300***
(0.0061)

23

Low-income
group

High-income group

The digital divide

71.4642

42.5648

No computer

0.7927

0.4448

No smartphone

0.5359

0.2520

No access to digital payment

0.8270

0.5834

Panel E

Difference
-28.8994***
(0.3950)
-0.3479***
(0.0051)
-0.2839***
(0.0051)
-0.2436***
(0.0050)
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Table 4
Fixed effect regressions of the digital divide on household consumption
Variables
The digital divide

Household consumption
-0.0035***
(0.0004)
-0.2222***
(0.0243)

No access to PC

-0.1855***
(0.0243)

No smartphone

-0.0626***
(0.0211)

No digital payment
Household characteristics
Rural area
Household size
Number of the child
Number of the elders
Household income
Household net wealth
Household debt
Stock market participation
Cars

-0.1107
(0.0992)
0.1227***
(0.0155)
0.1884***
(0.0209)
0.0708***
(0.0219)
0.0058**
(0.0024)
0.0111***
(0.0020)
0.0103***
(0.0020)
0.2317***
(0.0484)
0.4570***
(0.0289)

-0.1130
(0.0992)
0.1268***
(0.0155)
0.1850***
(0.0209)
0.0622***
(0.0219)
0.0059**
(0.0024)
0.0113***
(0.0020)
0.0105***
(0.0020)
0.2491***
(0.0484)
0.4538***
(0.0290)

-0.1211
(0.0993)
0.1261***
(0.0155)
0.1930***
(0.0209)
0.0643***
(0.0219)
0.0059**
(0.0024)
0.0119***
(0.0020)
0.0107***
(0.0020)
0.2478***
(0.0484)
0.4809***
(0.0288)

-0.1166
(0.0994)
0.1304***
(0.0156)
0.1926***
(0.0209)
0.0614***
(0.0219)
0.0062***
(0.0024)
0.0121***
(0.0020)
0.0107***
(0.0020)
0.2489***
(0.0485)
0.4776***
(0.0290)

-0.0166
(0.0251)
-0.0275***
(0.0070)
0.0200***
(0.0064)
0.0252
(0.0374)
0.0079*
(0.0041)
-0.0278
(0.0181)
0.0168

-0.0222
(0.0251)
-0.0270***
(0.0070)
0.0188***
(0.0064)
0.0259
(0.0374)
0.0084**
(0.0041)
-0.0262
(0.0181)
0.0134

-0.0188
(0.0252)
-0.0267***
(0.0071)
0.0188***
(0.0064)
0.0221
(0.0374)
0.0085**
(0.0041)
-0.0257
(0.0181)
0.0195

-0.0194
(0.0252)
-0.0270***
(0.0071)
0.0188***
(0.0065)
0.0292
(0.0375)
0.0088**
(0.0041)
-0.0235
(0.0181)
0.0174

Individual characteristics
Female
Age
Age2/100
Married
Years of education
Healthy
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Risk loving
Risk aversion
Individual fixed effect
Year fixed effect
N
F Statistics

(0.0327)
0.0751***
(0.0205)
YES
YES
33,904
1228.84***

(0.0327)
0.0740***
(0.0206)
YES
YES
33,904
1227.63***

(0.0327)
0.0702***
(0.0206)
YES
YES
33,904
1224.57***

(0.0328)
0.0739***
(0.0206)
YES
YES
33,904
1218.54***

Notes: *, **, *** indicate statistical significance at the 10%, 5%, 1% confidence level
respectively.
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Table 5
Instrumental variable estimations of the digital divide on household consumption
Variables
The digital divide
Household
characteristics
Individual
characteristics
Year fixed effect
N
Wald Statistics
First Stage F Statistics
T Statistics
Hansen‟s J Statistics

Household consumption
-0.0546***
(0.0077)

-0.0577***
(0.0084)

-0.0633***
(0.0100)

-0.0562***
(0.0044)

YES

YES

YES

YES

YES

YES

YES

YES

YES
33,252
16978.36***
2810.50***
7.56***

YES
33,252
15785.24***
2826.64***
7.45***

YES
33,904
14091.39***
2847.30***
-6.66***

YES
33,252
16515.08***
2571.11***
0.13

Notes: Instrumental variables in columns (1)-(3) are the distance to Hangzhou, the distance to the
capital city, and the lagged number of mobile phone base stations per square kilometer per capita,
respectively. In column (4), all the three instrumental variables are used. Control variables include
household income, household net wealth, household debt, household size, number of children,
number of elders, rural area, stock market participation, cars, female, age, married, years of
education, healthy, risk loving and risk aversion. *, **, *** indicate statistical significance at the
10%, 5%, 1% confidence level, respectively.

Table 6
Robustness checks
Variables

Household
consumption

The digital divide dummy

-0.2828***
(0.0255)

Household
consumption

-0.1283***
(0.0124)

Types of the digital divide
The digital divide
Household characteristics
Individual characteristics
Individual fixed effect
Year fixed effect
N
F Statistics

Household
consumption
per capita

YES
YES
YES
YES
33,904
1232.43***

YES
YES
YES
YES
33,904
1230.48***

-0.0037***
(0.0003)
YES
YES
YES
YES
33,904
1237.08***

Notes: Control variables include household income, household net wealth, household debt,
27

household size, number of children, number of the elders, rural area, stock market participation,
cars, female, age, married, years of education, healthy, risk loving and risk aversion. *, **, ***
indicate statistical significance at the 10%, 5%, 1% confidence level, respectively.
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Table 7
Potential explanation: employment
Panel A
Variables
The digital divide
Household characteristics
Individual characteristics
Individual fixed effect
Year fixed effect
N
F Statistics

Employment1

Employment2

Employment3

-0.0218*
(0.0118)
YES
YES
YES
YES
33,904
98.93***

-0.0691***
(0.0097)
YES
YES
YES
YES
33,904
44.60***

-0.1965***
(0.0266)
YES
YES
YES
YES
33,904
115.34***

Panel B
Variables
Employment1

Household consumption
0.0560**
(0.0234)
0.1779***
(0.0284)

Employment2
Employment3
Household characteristics
Individual characteristics
Individual fixed effect
Year fixed effect
N
F Statistics

YES
YES
YES
YES
33,904
1217.85***

YES
YES
YES
YES
33,904
1222.26***

0.0823***
(0.0103)
YES
YES
YES
YES
33,904
1225.21***

Notes: Employment1 refers to the fact that the household head is employed. Employment2 denotes
that either one of the household members is employed. Employment3 refers to the number of
household employment. Control variables include household income, household net wealth,
household debt, household size, number of children, number of the elders, rural area, stock market
participation, cars, female, age, married, years of education, healthy, risk loving and risk aversion.
*, **, *** indicate statistical significance at the 10%, 5%, 1% confidence level, respectively.
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Table 8
Potential explanation: liquidity constraints
Variables

Liquidity constraints

The digital divide

0.2021***
(0.0154)

Liquidity constraints
Household characteristics
Individual characteristics
Individual fixed effect
Year fixed effect
N
F Statistics

Household
consumption

YES
YES
YES
YES
33,904
67.80***

-0.0712***
(0.0178)
YES
YES
YES
YES
33,904
1219.41***

Notes: Control variables include household income, household net wealth, household debt,
household size, number of children, number of the elders, rural area, stock market participation,
cars, female, age, married, years of education, healthy, risk loving and risk aversion. *, **, ***
indicate statistical significance at the 10%, 5%, 1% confidence level, respectively.

Table 9
Potential explanation: financial literacy
Variables
The digital divide

Financial literacy
-0.3615***
(0.0410)

Financial literacy
Household characteristics
Individual characteristics
Individual fixed effect
Year fixed effect
N
F Statistics

Household consumption

YES
YES
YES
YES
33,904
939.64***

0.0642***
(0.0067)
YES
YES
YES
YES
33,904
1228.68***

Notes: Control variables include household income, household net wealth, household debt,
household size, number of children, number of the elders, rural area, stock market participation,
cars, female, age, married, years of education, healthy, risk loving and risk aversion. *, **, ***
indicate statistical significance at the 10%, 5%, 1% confidence level respectively.
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Table 10
Impact of the digital divide on consumption categories
Panel A
Variables

The digital divide
Household characteristics
Individual characteristics
Individual fixed effect
Year fixed effect
N
F Statistics

Food
consumption

Clothing
consumption

Daily
necessities
consumption

House
maintenance
consumption

-0.0022***
(0.0002)
YES
YES
YES
YES
33,904
42.18***

-0.0101***
(0.0008)
YES
YES
YES
YES
33,904
29.21***

-0.0050***
(0.0005)
YES
YES
YES
YES
33,904
307.81***

-0.0026***
(0.0004)
YES
YES
YES
YES
33,904
38.14***

Panel B
Variables

The digital divide
Household characteristics
Individual characteristics
Individual fixed effect
Year fixed effect
N
F Statistics

Entertainment
consumption

Education and
healthcare
consumption

Luxury
consumption

-0.0101***
(0.0011)
YES
YES
YES
YES
33,904
153.63***

-0.0093***
(0.0011)
YES
YES
YES
YES
33,904
81.09***

-0.0011**
(0.0005)
YES
YES
YES
YES
33,904
12.45***

Notes: Control variables include household income, household net wealth, household debt,
household size, number of children, number of the elders, rural area, stock market participation,
cars, female, age, married, years of education, healthy, risk loving and risk aversion. *, **, ***
indicate statistical significance at the 10%, 5%, 1% confidence level, respectively.
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Table 11
Impact of the digital divide on consumption diversification
Variables

Household consumption diversification

The digital divide
Household characteristics
Individual characteristics
Individual fixed effect
Year fixed effect
N
F Statistics

-0.0032***
(0.0003)
YES
YES
YES
YES
33,904
158.65***

Notes: Control variables include household income, household net wealth, household debt,
household size, number of children, number of the elders, rural area, stock market participation,
cars, female, age, married, years of education, healthy, risk loving and risk aversion. *, **, ***
indicate statistical significance at the 10%, 5%, 1% confidence level, respectively.

Table 12
Impact of the digital divide on consumption structure
Variables
The digital divide
Household characteristics
Individual characteristics
Year fixed effect
N
F Statistics

Engel coefficient
0.0523***
(0.0064)
Control
Control
YES
33,904
1851.03***

Notes: Control variables include household income, household net wealth, household debt,
household size, number of children, number of the elders, rural area, stock market participation,
cars, female, age, married, years of education, healthy, risk loving and risk aversion. *, **, ***
indicate statistical significance at the 10%, 5%, 1% confidence level, respectively.
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Table 13
Heterogeneous effects: rural area
Variables
The digital divide
The digital divide*Rural area
Rural Area
Household characteristics
Individual characteristics
Individual fixed effect
Year fixed effect
N
F Statistics

Household consumption
-0.0028***
(0.0005)
-0.0015**
(0.0007)
-0.0073
(0.1092)
YES
YES
YES
YES
33,904
1170.85***

Notes: Control variables include household income, household net wealth, household debt,
household size, number of children, number of the elders, stock market participation, cars, female,
age, married, years of education, healthy, risk loving and risk aversion. *, **, *** indicate
statistical significance at the 10%, 5%, 1% confidence level, respectively.

Table 14
Heterogeneous effects: the elderly group
Variables
The digital divide
The digital divide* The elderly
The elderly
Household characteristics
Individual characteristics
Individual fixed effect
Year fixed effect
N
F Statistics

Household consumption
-0.0029***
(0.0004)
-0.0022***
(0.0007)
0.1282*
(0.0673)
YES
YES
YES
YES
33,904
1118.28***

Notes: Control variables include household income, household net wealth, household debt,
household size, number of children, number of the elders, rural area, stock market participation,
cars, female, age, married, years of education, healthy, risk loving and risk aversion. *, **, ***
indicate statistical significance at the 10%, 5%, 1% confidence level, respectively.
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Table 15
Heterogeneous effects: low human-capital group
Variables

Household consumption

Household consumption

-0.0023***
(0.0006)
-0.0015**
(0.0006)

-0.0030***
(0.0004)

The digital divide
The digital divide*primary education
group

-0.0023***
(0.0006)

The digital divide*unhealthy group
Primary education group

0.0514
(0.0475)
0.1741***
(0.0474)
YES
YES
YES
YES
33,904
1118.70***

Unhealthy group
Household characteristics
Individual characteristics
Individual fixed effect
Year fixed effect
N
F Statistics

YES
YES
YES
YES
33,904
1117.68***

Notes: Control variables include household income, household net wealth, household debt,
household size, number of children, number of the elders, rural area, stock market participation,
cars, female, age, married, years of education, risk loving and risk aversion. *, **, *** indicate
statistical significance at the 10%, 5%, 1% confidence level respectively.

Table 16
Heterogeneous effects: low-income group
Variables
The digital divide
The digital divide*Low-income group
Low-income group
Household characteristics
Individual characteristics
Individual fixed effect
Year fixed effect
N
F Statistics

Household consumption
-0.0027***
(0.0004)
-0.0016***
(0.0005)
-0.0338
(0.0364)
YES
YES
YES
YES
33,904
1122.02***

Notes: Control variables include household income, household net wealth, household debt,
household size, number of children, number of the elders, rural area, stock market participation,
cars, female, age, married, years of education, healthy, risk loving and risk aversion. *, **, ***
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indicate statistical significance at the 10%, 5%, 1% confidence level, respectively.
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