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Abstract: With the rapid development of urbanization, the overall consumption level of rural resi-
dents has been improved accordingly in China, and the consumption structure has gradually become
perfect. However, in the process of urbanization, it is necessary to handle some practical problems
in order to realize the sustainable development of consumption in rural areas. Under the concept
of sustainable consumption, urbanization has become a new engine that drives rural residents’ con-
sumption in China. The digital economy has injected new vitality to expand domestic demand as
well. Therefore, whether consumption upgrading in rural areas is affected by urbanization and the
digital economy is a topic worth studying. To discuss the relationship between urbanization, the
digital economy and consumption levels in rural areas, this paper uses an intermediary effect model
to test how urbanization promotes the consumption upgrading in rural regions with the digital
economy as the intermediary variable and explores the threshold characteristics of urbanization.
The results are as follows: urbanization significantly promotes the rural residents’ consumption
upgrading, and there is regional heterogeneity. It improves the consumption optimization in the
eastern and central regions, but not in the western region. The digital economy intermediates the rela-
tionship between urbanization and consumption optimization. Moreover, urbanization has a double
threshold, and with the increase of the threshold value, the marginal effect of urbanization on rural
residents’ consumption upgrading also increases gradually. China should seize the opportunities
of the development of urbanization and the digital economy, constantly raise farmer income, and
narrow the income gap between urban and rural area, so as to promote the sustainable development
of consumption in rural areas.

Keywords: urbanization; digital economy; sustainable development; consumption upgrading

1. Introduction

In 1992, the United Nations Conference on Environment and Development proposed
for the first time that all countries should try best to promote sustainable consumption pat-
terns in “Agenda for 21st”. This is the first time that consumption was given a “sustainable”
label. Then, in 1994, the United Nations Environment Programmed launched a report, the
Policy Factors of Sustainable Consumption, which defined sustainable consumption. It
proposed that sustainable consumption means that services and related products provided
not only meet basic needs and improve the quality of life but also minimized the use of
resources and harmful substances as well as the discharge of wastes and pollutants during
their life cycle.
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The living standard of the Chinese people has been greatly improved since 1978.
The consumption demand of the people has shifted from merely meeting basic needs to
encompassing material, spiritual, and ecological requirements. From 1978 to 2021, the
Engel coefficient in China dropped from 60% to 29.8%. With the advance of urbanization,
the consumption level of residents is being improved, and consumption structure has
been continuously improved; however, insufficient consumption, especially that of rural
residents, is still an important factor of insufficient domestic demand in China [1,2]. In
2021, China’s total consumer expenditure was CNY 34.04 trillion, of CNY 27.71 trillion was
from urban regions and CNY 6.33 trillion was from rural areas, accounting for 81.39% and
18.61%, respectively. By the end of 2021, there were 498 million people living in rural areas,
accounting for 35.27% of the total population. The rural population, which accounts for
nearly 40% of the national population, consumed less than 20% of the national household
consumption.

Urbanization provides a great contribution to economic development in China, as
well as a lasting driving force to improve rural consumption level [3]. In 1978, there were
just 172 million people living in urban regions in China; however, by the end of 2021, the
population in urban areas increased rapidly, reaching to 914 million, accounting for 64.72%
of the total population. With the steady progress of urbanization, many people from rural
areas entered cities to earn a living, resulting higher income, which effectively activates
the rural consumer market. Meanwhile, the digital economy is playing an increasingly
important role in unleashing consumption potential due to the new means of payment and
shopping, such as online shopping and mobile payment, which promotes consumption
upgrading further. The revolution of consumption channels brought about by the digital
economy has promoted the flow and output of consumption resources to rural areas,
which greatly stimulates consumer demand in rural areas as well. However, problems
between urban and rural areas and unbalanced regional development have existed for
a long time, especially the income gap, which hinders the farmer’s consumption desire
and consumption level. This paper explored the relationship between urbanization and
farmer’s consumption, attempting to find the threshold characteristics of urbanization and
the intermediary role of the digital economy, which has important practical significance
for activating the Chinese rural consumption market, improving the rural consumption
structure, and providing new insight to explain consumption structure optimization. In
addition, urban development is a human-centered urbanization process, so cities need to
become more livable and smarter. In order to realize the promotion effect of urbanization
on consumption upgrading, it is necessary to construct consumption scenes with higher
quality, more diversification and more characteristics in the process of urbanization in order
to improve green consumption, digital consumption and experiential consumption, so as
to optimize the consumption structure of residents and realize sustainable consumption. In
this regard, the research results of this paper provide an important insight on realizing the
sustainable consumption of society.

2. Literature Review

The impact of urbanization on consumption upgrading has been studied for a long
time. Zhang [4] thought that urbanization expands domestic demand, and consumption
upgrading is a direct consequence of urbanization. Using the data from China, Liu [5]
found that population urbanization significantly improves the consumption level. Chen
et al. [6] found that urbanization significantly promoted consumption upgrading. Shang
and Li [7] concluded that the development of urbanization stimulates residents’ consump-
tion potential. Using the data from “Belt and Road”, Liu et al. [8] believes that in the middle
and high stages of urbanization development, urbanization increases the consumption
level. However, in the initial stage of urbanization development, residents’ consumption
level decreases with the increase of urbanization level. Lewis [9] thinks that the differences
between urban and rural income caused populations to transfer to towns, improving the
level of the demand of the whole society. Duesenberry [10] and Carroll [11] believes that
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the consumption pattern of urban residents has a “demonstrative” effect on the new in-
flow of rural residents and can guide rural residents to change their consumption habits.
Stark and Taylor [12] pointed out that improving residents’ income level is decided by the
town’s high salary income, and the external economy caused by urbanization through the
“accumulation effect” and “scale effect” promotes the demand for expansion.

Herrmann [13] found that there is a significant positive correlation between urban-
ization level and people’s consumption level. Daniels, Connor and Huton [14] found that
the higher the level of urbanization, the higher the level of service consumption, and it
is believed that the regional market generated by urbanization promotes the growth of
consumption. Akita and Miyata [15] found that urbanization has a significant positive
effect on the consumption level of urban residents. Nguyen [16] conducted an empirical
study using a panel data model and found that urbanization can promote farmers’ con-
sumption. When the urbanization rate increases by 1%, farmers’ consumption expenditure
increases by 0.39%. Bunyan [17] believes that the development of urbanization will improve
financial services and further promote consumer consumption. Arouria et al. [18], based on
household survey data, found that rural residents’ consumption increases gradually with
the development of urbanization.

Some scholars have studied the relationship between the digital economy and con-
sumption upgrading. Most of them thought that the digital economy significantly improves
the advancement of consumption levels [19–22]. Xiong and Guo [23] concluded that there is
a positive spatial spillover effect between the digital economy and consumption upgrading.
In addition, Lian and Cai [24] found that online shopping optimized the consumption struc-
ture. Yao [25] analyzed the impact of industrial digital transformation on the performance
of the retail industry based on the micro data of enterprises and found that industrial digital
transformation had a significant positive impact on consumption upgrading. Moreover,
digital inclusive finance combined with inclusive finance and digital technology can help
people at the bottom enjoy the development dividends of inclusive finance and improve
social equity. The credit availability of traditional finance is subject to more government
controls, resulting in the consumption gap between urban and rural residents [26]. The de-
velopment of digital inclusive finance overcomes the problem of limited credit availability,
breaks through the limitations of traditional finance, increases financial resources in areas
with backward resources, which effectively promotes the consumption upgrading of rural
residents [27]. Soumare et al. [28] pointed out that digital financial inclusion can provide
financial support for vulnerable groups and help alleviate the situation of unbalanced and
unequal development.

To sum up, scholars have done a lot of research on urbanization, the digital economy
and consumption upgrading, but there is little research on rural consumption upgrading.
However, in reality, with the increase of rural residents’ disposable income, farmers’ will-
ingness to consume gradually increases, and their desire for high-level consumption and
demand becomes stronger and stronger. Therefore, this paper systematically explains the
mechanism behind urbanization affecting consumption in rural areas and tries to explore
the relationship between urbanization and rural residents’ consumption. The contributions
of this paper are mainly as follows: First, based on the intermediary effect model, this paper
examines the intermediary role played by the digital economy. Second, it tests the threshold
characters of urbanization. Finally, it explores how urbanization affects the consumption
level in different rural areas.

3. Theoretical Analysis and Research Hypothesis

Based on the intermediary effect and threshold effect model, this paper discusses the
relationship between urbanization and consumption in rural areas. It is concluded that
urbanization development directly affects the consumption of rural residents and that the
digital economy plays an important role (see Figure 1).
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Figure 1. Mechanism of urbanization affecting consumption upgrading of rural residents.

Urbanization is an important support to develop the potential of domestic demand,
increase the purchasing power of residents, and improve the consumption level in rural
regions. First, urbanization increases the income of rural residents [29]. The development
of urbanization brings various resources closer to cities, accelerates the development of the
secondary and tertiary industries, which increases the employment opportunities of rural
residents, and significantly improves their income. Farmers are more inclined increase
their consumption for enjoyment purposes with an increase in income, thus affecting
the consumption structure and consumption level. Second, urbanization improves the
consumption environment of residents. Urbanization promotes the investment of various
consumption platforms and other infrastructure, which stimulates the consumption desire
of rural residents, especially the consumption desire of pleasurable commodities, and
thus improving the consumption upgrade. Third, urbanization leads a consumption trend
through its exemplary role [30–33]. With the acceleration of urbanization process, the
consumption behavior of urban residents serves as a demonstration to rural residents.
Rural residents will follow the urban residents and increase their consumption expenditure
for enjoyment purposes, which leads to the consumption habits of rural residents being
changed. Therefore, urbanization affects the consumption structure of rural residents
through the income effect, environmental effect and demonstration effect, leading to an
upgrade in the consumption of rural residents. The first research hypothesis of this paper
is proposed as follows:

Hypothesis 1 (H1): Urbanization significantly advances the consumption level of rural areas.

Meanwhile, urbanization has accelerated the construction of the digital economy
infrastructure as well. The development of the digital economy improves the service level
and reduce transaction costs, which can stimulate consumers’ purchase desire and increase
consumers’ purchase demand. It makes the consumption structure and consumption level
optimized. First of all, in the process of urbanization, urban information infrastructure
has been continuously improved. The latest information technology has been used to
integrate public data resources. A new smart city, consisting of smart transportation, smart
water, smart energy and smart government, has been formed, which is an opportunity and
challenge for the developing digital economy. Second, online platforms and third-party
payment, such as TikTok, Taobao, Jingdong, Alipay, Wechat, etc., make consumers consume
with more carriers, which improves their consumption experience and even provides
consumers with customized demands based on big data technology. The consumption
structure has shifted from subsistence consumption to enjoyment consumption. Finally,
digital technology has changed the traditional circulation process, which is closely linked
supply and demand, significantly reducing the cost of time and resources, improving
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the efficiency of factor allocation, and reducing transaction costs, which promotes the
transformation of the consumption structure [34]. Based on the analysis above, the second
hypothesis of this paper is proposed.

Hypothesis 2 (H2): Urbanization can upgrade rural residents’ consumption by driving
digital economy development.

4. Methodology
4.1. Constructing Model

In order to verify the research hypotheses, H1 and H2, econometric models have been
constructed as follows:

Egit = α0 + α1Urbit + α2Xit + εit (1)

Digitalit = β0 + β1Urbit + β2Xit + εit (2)

Egit = γ0 + γ1Urbit + γ2Digitalit + γ3Xit + εit (3)

where i represents province, and t is time. Egit, and Urbit are consumption upgrading
in rural areas and urbanization, respectively. Xit represents control variables, including
human capital, government intervention, marketization level, and opening-up level. εit is
the random disturbance term. If α1 in Equation (1), β1 in Equation (2), and γ1 and γ2 in
Equation (3) are all significant, it means there is a partial mediation effect. If α1,β1, and γ2
are significant, but γ1 is not significant, then there is a complete mediation effect.

4.2. Variable
4.2.1. Dependent Variable

Rural residents’ consumption level: This paper takes Engel’s coefficient as the proxy
variable of rural residents’ consumption level. The inverse of rural Engel’s coefficient
is used to measure rural residents’ consumption upgrading, referring to the related lit-
erature [35]. Engel’s coefficient reflects the proportion of food expenditure in the total
consumption expenditure. The larger the inverse of Engel’s coefficient, the higher the
level of consumption. As Engel’s coefficient decreases, the consumption level will be
continuously optimized. This indicates that the proportion of development and enjoyment
consumption expenditure is higher. Appendix A is Engel’s coefficient for rural residents.

4.2.2. Core Explanatory Variable

Urbanization: Urbanization is the core independent variable in this paper, which is
measured by the proportion of permanent urban residents in the total population (see
Appendix B).

4.2.3. Intermediary Variable

Digital economy: Referring to Li et al. [36], this paper selected two indicators, Internet
development and the index of digital finance, to build a digital economy evaluation system
(see Table 1) and chose the entropy method to calculate the development of the digital
economy. Appendix C presents the index of digital economy.
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Table 1. Evaluation index system of digital Economy.

First Index Second Index Third Index Definition

Digital
Economy

Internet

Internet availability rate Number of Internet users per 100 people

Number of Internet employees Proportion of computer service and software employees
employed in total

Output from Internet Total telecom services
Number of mobile Internet users Number of mobile phone users per 100 people

Digital Finance Digital inclusive finance Digital inclusive financial index

4.2.4. Control Variables

By referring to the relevant literature [37,38], this paper selects government interven-
tion, human capital level, marketization level and openness as control variables.

The variables in this paper are described in detail in Table 2.

Table 2. Variable description.

Type Variable Code Definition

Dependent Variable Consumption Upgrading of
Rural Residents Eg Reciprocal of rural Engel’s coefficient

Independent Variable Urbanization Urb Proportion of urban population in total population

Intermediary Variable Digital Digital Digital economy development index

Control Variable

Human Capital Hc The proportion of college students in the total population
Government Intervention Ginter Proportion of local fiscal expenditure in GDP

Marketization Level Mar Marketization index compiled by Wang and Fan
Opening-up Openness Proportion of foreign trade in GDP

The samples are from 27 provinces and autonomous region in China (excluding Tibet,
Xinjiang, Yunnan, Neimenggu, Hong Kong, Taiwan, and Macao). The data of digital
financial inclusion derive from the China Digital Financial Inclusion Index co-compiled by
the Research Center for Digital Finance of Peking University and Ant Financial Services
Group [39]. Other data are from the 2011–2019 Statistical Yearbooks of provinces and the
National Bureau of Statistics. Descriptive statistics of variables are shown in Table 3.

Table 3. Descriptive statistics.

Variable Obs Mean Std. Dev. Min Max

Eg 243 3.031 0.494 1.93 4.202
Urb 243 0.578 0.126 0.35 0.896
Hc 243 0.02 0.006 0.005 0.035

Ginter 243 0.256 0.118 0.12 0.758
Mar 243 8.129 1.764 3.37 11.49

Openness 243 0.363 0.531 0.013 3.412

5. Findings
5.1. Baseline Regression

All empirical procedures in this paper are implemented by Stata 15. Appendix D
presents the empirical procedures. Table 4 shows the results of baseline regression. Model 2
and Model 3 represent the test results of random effect and fixed effect, respectively. The
Hausman test shows that fixed effect was selected last for regression analysis as the Chi-
square test value is negative [40,41] (see Figure A2). Model 1 is the estimation result
without control variables. The coefficient of urbanization is significantly positive at the
1% confidence level. Model 3 is the estimated result after adding the control variables.
The coefficient of urbanization is also significantly positive at the 1% confidence level,
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which indicates that urbanization has a significant promoting effect on the consumption
upgrading of rural residents. Hypothesis H1 is verified.

Table 4. Results of benchmark regression test.

Model 1 Model 2 Model 3

Urb 9.027 *** 2.325 * 5.949 ***
(0.634) (1.350) (1.444)

Hc 60.31 *** 39.17 *
(20.12) (21.43)

Ginter 3.259 *** 2.492 ***
(0.582) (0.835)

Mar 0.141 *** 0.0882 *
(0.0466) (0.0466)

Openness −0.102 −0.0881
(0.113) (0.0864)

Constant −2.186 *** −1.460 *** −2.511 ***
(0.367) (0.353) (0.404)

N 243 243 243
R2 0.684 0.740

Note: standard errors in parentheses, * p < 0.1, *** p < 0.01.

5.2. Robustness Analysis

The results of the baseline regression show that urbanization significantly improves
the consumption level in rural areas. In order to ensure the reliability of the result, this
paper conducts a robustness analysis in terms of the following methods. First, to deal with
the possible endogenous problems of the model, this paper selects urbi,t−1 and urbi,t−2 as
the instrumental variables, and estimates Equation (1) by two-stage least square (2SLS)
again. The results of the unidentification test and transition identification test show that the
selected instrumental variables are effective. The regression results are shown in Model 1 of
Table 5, and the regression coefficient of explanatory variable is significantly positive at the
1% confidence level. Second, the explained variable is replaced by another indicator. Based
on Maslow’s hierarchy of needs, the residents’ consumption is divided into subsistence
consumption, enjoyment consumption, and other services [42–45]. Subsistence consump-
tion consists of food, clothing and living expenses. Enjoyment consumption consists of
transportation and information, healthcare, education and culture. The higher the propor-
tion of development and enjoyment consumption expenditure in the total expenditure, the
higher the consumption level. Therefore, the consumption upgrading of rural residents
is measured by the proportion of development and enjoyment consumption expenditure
in the total consumption expenditure. Model 2 in Table 5 shows the regression results;
the regression coefficient of the explanatory variable is significantly positive at the 1%
significance level. Third, the population density is added as the control variable, which is
measured by the ratio of the regional total population to the regional administrative area.
The regression results are shown in Model 3 of Table 4. After adding control variables, the
regression coefficient of the explanatory variables is still significantly positive. The three
test results above are consistent with the baseline regression result, which indicates that the
regression results in this paper are robust.
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Table 5. Result of robust analysis.

Model 1 Model 2 Model 3

Urb 6.803 *** 0.516 *** 6.149 ***
(0.922) (0.135) (1.542)

Hc 22.659 * 5.398 * 37.69 *
(14.718) (2.799) (20.14)

Ginter 1.763 ** 0.222 * 2.410 **
(0.735) (0.109) (0.931)

Mar 0.0444 0.00563 0.0905 *
(0.031) (0.0041) (0.0451)

Openness −0.076 −0.0072 −0.0885
(0.054) (0.0053) (0.0895)

Ln-density −0.511
(1.480)

_cons −0.109 ** 0.3000 ***
(0.0482) (8.163)

N 189 243 243
R2 0.659 0.655 0.741

Note: standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01; Ln-density represents the logarithm of the
variable “population density”.

5.3. Heterogeneity Effect

In fact, since the reform and opening up, there are significant regional differences
in urbanization in China. Therefore, this paper divided the research samples into three
samples according to the location in China, the eastern, central and western region, respec-
tively, to test the regional heterogeneity of urbanization on rural residents’ consumption
upgrading. Table 6 shows the regression results. The results show that the regression
coefficients of urbanization in the eastern and central regions are significantly positive at
the confidence level of 5% and 1%, respectively, indicating that urbanization both signif-
icantly increases consumption level of rural residents in the eastern and western region;
however, the increase is not significant in the western region. The reason may be that
the urbanization in the eastern and central regions of China is relatively high, and so the
dividends of urbanization can be more fully released.

Table 6. Result of regional heterogeneity test.

Eastern Region Central Region Western Region

Urb 6.574 ** 7.302 *** 3.146
(2.299) (1.466) (1.907)

Hc 51.98 −40.23 62.46 **
(53.55) (32.45) (22.80)

Ginter 2.713 3.822 *** 1.642 **
(2.537) (0.873) (0.648)

Mar 0.0923 0.213 *** 0.124 *
(0.0657) (0.0348) (0.0611)

Openness −0.104 1.251 −0.221
(0.0916) (0.913) (0.800)

Constant −3.736 *** −2.593 *** −1.030 *
(1.102) (0.340) (0.494)

N 117 54 72
R2 0.590 0.936 0.856

Note: standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

5.4. Intermediary Effect

Table 7 shows the test results of the mediation effect. The coefficient of urbanization is
significantly positive at the level of 1% in model 2, while the coefficients of urbanization
and digital are significantly positive at the level of 1% and 5% in model 3, respectively. It
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shows that there is an intermediary effect with the digital economy as the intermediary
variable, that is, urbanization, can affect the advancement of the consumption level in rural
areas through the intermediary effect played by the digital economy. According to Model
1 in Table 7, the total effect of urbanization on the consumption level is 5.949. Through
model 2 and model 3 in Table 2, it can be calculated that the mediating effect of the digital
economy is 1.9426 (14.39 × 0.135), and the proportion of the mediating effect in the total
effect is 32.65% (1.9426/5.949). In conclusion, digital intermediates the relationship between
urbanization and the consumption level in rural regions; therefore, the research hypothesis
H2 is verified.

Table 7. Result of mediation effect test.

Model 1 Model 2 Model 3

Urb 5.949 *** 14.39 *** 4.001 ***
(1.444) (3.144) (1.224)

Hc 39.17 * 94.56 * 26.37
(21.43) (48.00) (20.79)

Ginter 2.492 *** 2.100 2.208 ***
(0.835) (1.904) (0.731)

Mar 0.0882 * 0.145 0.0686
(0.0466) (0.119) (0.0453)

Openness −0.0881 −0.108 −0.0735
(0.0864) (0.237) (0.0538)

Digital 0.135 **
(0.0558)

Constant −2.511 *** −11.09 *** −1.010
(0.404) (0.743) (0.651)

N 243 243 243
R2 0.740 0.701 0.769

Note: standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

5.5. Threshold Effect

The threshold model proposed by Hansen [46] points out that when a variable reaches
a certain value, structural mutations will occur in another variable. In this paper, the panel
threshold model is used to further explore the threshold effect of urbanization on rural
residents’ consumption upgrading. The panel threshold model is established as follows:

Egit = ui + β
′
1UrbitI(Urbit ≤ γ1) + β

′
2UrbitI(γ1 < Urbit ≤ γn) + β

′
3UrbitI(Urbit > γn)+β

′
3Xit + εit (4)

where i represents the province, t represents the time, I is the indicative function with a
value of 0 or 1, γ is the threshold value, ui represents individual effect, εit is the random
disturbance term, and Xit is the control variable.

The threshold effect is tested with urbanization as the threshold variable. Table 8
shows the test results. The single and double threshold values of urbanization are both
significant at the 1% confidence level, while the triple threshold values fail the significance
test; therefore, it can be concluded that urbanization has a double threshold effect.

Table 8. Threshold effect test.

Threshold
Variable Threshold Threshold

Value
F-Statistics Bootstrap

Critical Value

1% 5% 10%

Urb
Single 0.6689 50.34 *** 500 47.12 34.60 25.93

Double 0.8630 47.93 *** 500 27.91 23.39 20.34
Triple 0.8201 7.32 500 46.29 35.01 29.53

Note: *** p < 0.01.
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Using the results of the panel threshold test, a regression analysis was carried out
based on Equation (4). Table 9 shows the regression results. According to the regression
results, urbanization within different threshold ranges has a significant positive effect on
the consumption level in rural areas. Moreover, with the improvement of urbanization
level, the marginal effect of urbanization on rural residents’ consumption upgrading shows
an increasing trend. First, when urbanization is lower than the first threshold value of
0.6689, the impact coefficient of urbanization on the consumption upgrade of rural residents
is 4.843, indicating that when urbanization increases by 1 unit, the marginal effect on rural
residents’ consumption upgrading is 4.843. Second, when urbanization is within the
threshold ranged from 0.6689 to 0.8630, the marginal contribution of urbanization to the
consumption upgrade of rural residents rises to 5.468. Third, when urbanization crosses the
second threshold value of 0.8630, the marginal effect of urbanization on the consumption
upgrade of rural residents further rises to 6.317. It is concluded that different levels of
urbanization have different impacts on the consumption level in rural areas, showing the
characteristics of the double threshold.

Table 9. Estimation result of threshold effect.

Variable Coef. Std. Err. T-Statistics p-Value

Hc 48.748 11.373 4.290 0.000
Ginter 2.211 0.472 4.690 0.000
Mar 0.105 0.024 4.310 0.000

Openness −0.130 0.038 −3.370 0.001

Urb
Urb ≤ 0.6689 4.843 0.674 7.180 0.000

0.6689 < Urb ≤ 0.8630 5.468 0.667 8.200 0.000
Urb > 0.8630 6.317 0.668 9.460 0.000

_cons −2.256 0.212 −10.650 0.000

The main reasons may be as follows: First, due to the rapid development of urban-
ization, the demonstrative effect of consumption brought by urban residents plays a more
important role. The consumption desire and consumption structure in rural regions have
been changed through imitation and following as well, thus achieving consumption up-
grading. Second, with the development of urbanization, famers continue to gather in cities,
which not only increases the opportunities for rural residents to work in cities, but also
promotes the development of rural industries, enabling more farmers to achieve “local
and nearby” employment. It significantly increases farmers’ income and promotes con-
sumption upgrading. Third, with the development of urbanization, various public service
facilities have been improved accordingly, which not only provides a good consumption
environment for urban residents but also provides farmers with diversified and all-round
consumption choices. The consumption desire of farmers has also been stimulated, which
leads to the optimization of the consumption structure.

In order to provide more intuitive and detailed test information, this paper presents the
confidence interval graph of threshold effect. Figure 2 shows the confidence intervals of the
single threshold and double threshold. The horizontal dotted line is 95% confidence. The
curve is the line of the search point of each threshold value, and the longitudinal coordinate
corresponding to each point on the curve represents the likelihood ratio of the threshold
value. The intersection of the curved and dotted line is the confidence interval under the
95% confidence level. The narrower the confidence interval, the lesser the unobservable
influence, and the more accurate the threshold estimation.
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Figure 2. Tendency of likelihood ratio.

6. Conclusions and Policy Recommendations
6.1. Main Conclusions

Based on the sample from China, this paper constructs an intermediary effect model
and panel threshold model to test the relationship between urbanization and consumption
level in rural areas. The empirical results are as follows:

First, there is a significant positive correlation between urbanization and consumption
upgrading, that is, urbanization is beneficial to the advancement of the consumption level in
rural areas. Moreover, there is also a regional difference, which has a significant promoting
effect in the eastern and central region, but not in the western region. Second, when
urbanization affects the consumption level, the digital economy plays an intermediary
role. Third, urbanization presents the characteristics of the double threshold when taking
urbanization as a threshold variable. With the increase in the threshold value, the promoting
effect of urbanization on the improvement of consumption level increases gradually.

6.2. Policy Recommendations

With the rapid development of urbanization and the vigorous development of mobile
payment and rural e-commerce, the rural consumption environment has been gradually
improved. Under the sustainable consumption, it is a key to upgrade the consumption level
of rural residents. The government should seize the opportunities of developing urban-
ization and the digital economy, constantly raising farmer income, narrowing the income
gap between urban and rural areas, and stimulating farmer enthusiasm for consumption;
However, it is a systematic project to increase rural residents’ consumption upgrading with
urbanization and the digital economy, which requires joint efforts from the nation and its
residents. This paper puts forward the following policy suggestions:

(a) Establishing an income and distribution system

The government should work out a fair distribution system. First, by improving the
fiscal and tax systems, the government should adjust the distribution among different
industries, enterprises, and between enterprises and residents. Second, by gradually
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reducing or even breaking up industrial monopolies, especially the monopolized industries
that occupy state-owned resources. Third, by improving the distribution mechanism
adjusted by the market so that the market mechanism can flexibly reflect the contribution
of resources and have more influence in the distribution of labor in a vulnerable position
through the association, trade union and other non-governmental organizations. Finally,
by ensuring the interests of vulnerable groups through government redistribution.

(b) Strengthening the construction of the digital economy platform and fostering a well-
regulated and orderly digital ecological environment

Information security, intellectual property protection and personal privacy security
should be urgently addressed in the process of developing the digital economy. The gov-
ernment should accelerate the construction of government service platforms; improve the
information exchange and data sharing mechanism between government agencies, public
and market; strive to build a service-oriented “digital government”; and make full use
of digital technologies to build a unified, open and orderly national online market, that
breaks through market barriers between urban and rural areas, bridges the digital divide,
and allows rural residents to share the development dividend of the digital economy. In
addition, local governments should seize the opportunity of building new infrastructure
supported by the central government to strengthen the construction of the network, com-
munication, and other infrastructure in rural areas, narrowing the “digital divide” between
urban and rural areas. Moreover, the government should strengthen the development
rural smart logistics and smooth the “last mile” of rural logistics to constantly optimize the
consumption link of rural residents.

(c) Changing the consumption concept of rural residents

The consumption concept has a guiding effect on consumption behavior. The demon-
stration of urban residents and the promotion of digital media play an important role
in changing the consumption concept of rural residents. The government should guide
farmers to change their traditional lifestyle with excessive frugality and form a positive,
healthy and moderately advanced idea of consumption. In addition, the government
should impart knowledge of modern science and culture and knowledge of the market
economy via digital platforms so as to promote the enjoyment, development and spiritual
and cultural consumption of rural residents.
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Appendix A. Engel’s Coefficient of Rural Residents (%)

Table A1. Engel’s Coefficient for Rural Residents of each Province from 2011 to 2019 (%).

Province 2011 2012 2013 2014 2015 2016 2017 2018 2019

Shanghai 40.10 40.00 39.70 36.00 35.00 33.60 33.80 37.20 36.41
Beijing 32.40 33.20 34.60 27.80 27.70 26.90 24.70 23.80 25.33

Jilin 35.30 36.70 33.00 29.60 29.00 28.60 28.20 27.80 28.15
Sichuan 46.24 46.85 40.03 39.70 39.10 38.10 37.20 35.80 34.71
Tianjin 35.33 36.22 34.86 31.40 29.50 31.30 29.60 29.60 30.82

Ningxia 37.30 35.34 34.40 29.90 29.10 26.50 25.30 27.30 27.43
Anhui 41.50 39.30 39.60 35.60 35.80 34.20 33.50 33.00 32.70

Shandong 35.71 34.30 34.50 31.00 30.40 29.80 28.60 28.10 27.81
Shanxi 37.71 33.42 33.00 29.40 29.00 28.30 27.40 27.70 28.28

Guangdong 49.10 49.10 49.00 39.50 40.60 40.40 40.20 36.60 37.11
Guangxi 43.80 42.80 40.00 36.90 35.40 34.50 32.20 30.10 30.91
Jiangsu 38.50 37.40 36.30 31.40 31.70 29.50 28.90 26.20 26.23
Jiangxi 45.20 43.53 42.30 36.50 36.20 35.30 33.60 31.30 30.42
Hebei 33.53 33.90 32.00 29.40 28.60 28.00 26.70 26.40 26.66
Henan 36.11 33.82 34.45 29.60 29.20 28.50 27.10 26.70 26.24

Zhejiang 37.60 37.70 35.60 31.90 31.10 31.80 31.00 30.30 30.58
Hainan 51.81 50.90 49.50 43.20 42.70 43.20 41.90 41.80 41.71
Hubei 39.00 37.60 36.80 31.40 30.10 30.10 28.60 28.20 27.16
Hunan 45.24 43.90 38.38 34.30 32.90 31.70 30.50 29.20 28.81
Gansu 39.66 37.13 34.47 34.90 32.90 31.30 30.40 29.70 29.16
Fujian 46.40 46.00 38.90 38.20 37.60 37.30 36.90 35.70 35.53

Guizhou 47.70 44.60 43.00 37.20 34.20 30.80 30.20 28.30 27.07
Liaoning 39.10 38.40 32.90 28.30 28.20 26.90 26.70 26.70 26.55

Chongqing 41.50 38.90 43.80 40.50 40.00 38.70 36.50 34.90 34.89
Shaanxi 30.00 29.72 31.82 29.10 27.80 26.90 26.00 25.60 25.90
Qinghai 37.83 34.81 30.90 31.90 29.90 29.40 29.70 29.50 29.73

Heilongjiang 35.10 37.90 35.20 28.20 27.50 27.70 26.50 27.30 26.81

Appendix B. Urbanization

Table A2. Urbanization Level of each Province from 2011 to 2019.

Year 2011 2012 2013 2014 2015 2016 2017 2018 2019

Shanghai 0.89 0.89 0.90 0.90 0.88 0.88 0.88 0.88 0.88
Beijing 0.86 0.86 0.86 0.86 0.87 0.87 0.86 0.87 0.87

Jilin 0.48 0.47 0.47 0.47 0.48 0.49 0.50 0.49 0.49
Sichuan 0.42 0.44 0.45 0.46 0.48 0.49 0.51 0.52 0.54
Tianjin 0.81 0.82 0.82 0.82 0.83 0.83 0.83 0.83 0.83

Ningxia 0.50 0.51 0.52 0.54 0.55 0.56 0.58 0.59 0.60
Anhui 0.45 0.47 0.48 0.49 0.51 0.52 0.53 0.55 0.56

Shandong 0.41 0.42 0.42 0.44 0.48 0.49 0.50 0.51 0.50
Shanxi 0.50 0.51 0.53 0.54 0.55 0.56 0.57 0.58 0.60

Guangdong 0.67 0.67 0.68 0.68 0.69 0.69 0.70 0.71 0.71
Guangxi 0.42 0.44 0.45 0.46 0.47 0.48 0.49 0.50 0.51
Jiangsu 0.62 0.63 0.64 0.65 0.67 0.68 0.69 0.70 0.71
Jiangxi 0.46 0.48 0.49 0.50 0.52 0.53 0.55 0.56 0.57
Hebei 0.46 0.47 0.48 0.49 0.51 0.53 0.55 0.56 0.58
Henan 0.41 0.42 0.44 0.45 0.47 0.49 0.50 0.52 0.53

Zhejiang 0.62 0.63 0.64 0.65 0.66 0.67 0.68 0.69 0.70
Hainan 0.51 0.52 0.53 0.54 0.55 0.57 0.58 0.59 0.59
Hubei 0.52 0.54 0.55 0.56 0.57 0.58 0.59 0.60 0.61
Hunan 0.45 0.47 0.48 0.49 0.51 0.53 0.55 0.56 0.57
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Table A2. Cont.

Year 2011 2012 2013 2014 2015 2016 2017 2018 2019

Gansu 0.37 0.39 0.40 0.42 0.43 0.45 0.46 0.48 0.48
Fujian 0.58 0.60 0.61 0.62 0.63 0.64 0.65 0.66 0.66

Guizhou 0.35 0.36 0.38 0.40 0.42 0.44 0.46 0.48 0.49
Liaoning 0.64 0.66 0.66 0.67 0.67 0.67 0.67 0.68 0.68

Chongqing 0.55 0.57 0.58 0.60 0.61 0.63 0.64 0.66 0.67
Shaanxi 0.47 0.50 0.51 0.53 0.54 0.55 0.57 0.58 0.59
Qinghai 0.46 0.47 0.49 0.50 0.50 0.52 0.53 0.54 0.56

Heilongjiang 0.57 0.57 0.57 0.58 0.59 0.59 0.59 0.60 0.61

Appendix C. Digital Economy Index

Table A3. Digital Economy Index of each Province from 2011 to 2019.

Year 2011 2012 2013 2014 2015 2016 2017 2018 2019

Shanghai 0.79 1.10 1.96 2.17 2.36 2.33 2.80 3.68 4.39
Beijing 2.79 3.31 3.73 4.20 4.56 4.37 4.82 5.80 6.61

Jilin −0.25 −0.10 0.22 0.43 0.56 0.63 0.99 1.47 1.89
Sichuan −0.81 −0.57 −0.01 0.18 0.45 0.52 0.86 1.44 1.90
Tianjin 0.04 0.34 0.44 0.53 0.73 0.84 1.20 1.89 2.42

Ningxia −0.51 −0.19 0.09 0.28 0.41 0.50 0.91 1.57 2.02
Anhui −0.91 −0.66 −0.35 −0.15 −0.01 0.10 0.43 0.98 1.52

Shandong −0.57 −0.35 0.10 0.23 0.41 0.52 0.79 1.25 1.66
Shanxi −0.49 −0.19 0.12 0.25 0.39 0.40 0.66 1.11 1.57

Guangdong 0.52 0.79 1.28 1.42 1.58 1.59 2.00 2.86 3.38
Guangxi −0.80 −0.53 −0.33 −0.16 0.00 0.04 0.37 1.04 1.48
Jiangsu −0.09 0.21 0.67 0.72 0.89 0.86 1.18 1.90 2.51
Jiangxi −1.03 −0.72 −0.39 −0.22 −0.07 −0.03 0.35 0.88 1.40
Hebei −0.57 −0.31 0.04 0.15 0.27 0.42 0.73 1.25 1.77
Henan −1.03 −0.78 −0.37 −0.21 −0.07 0.05 0.40 0.98 1.54

Zhejiang 0.36 0.70 1.02 1.20 1.42 1.35 1.75 2.39 3.10
Hainan −0.36 −0.06 0.26 0.46 0.63 0.64 1.07 1.74 2.21
Hubei −0.59 −0.32 −0.04 0.15 0.31 0.40 0.76 1.37 2.05
Hunan −0.78 −0.51 −0.31 −0.17 −0.07 0.04 0.33 0.84 1.39
Gansu −0.88 −0.63 −0.28 −0.18 −0.02 0.03 0.44 1.04 1.63
Fujian 0.12 0.44 0.76 0.83 1.07 0.99 1.29 1.82 2.27

Guizhou −0.92 −0.70 −0.35 −0.20 −0.01 0.11 0.57 1.27 2.02
Liaoning −0.01 0.27 0.67 0.81 0.98 1.00 1.36 1.75 2.16

Chongqing −0.59 −0.33 0.00 0.14 0.34 0.39 0.78 1.39 1.89
Shaanxi −0.15 0.11 0.35 0.52 0.69 0.80 1.17 1.94 2.43
Qinghai −0.32 −0.01 0.24 0.31 0.43 0.44 0.86 1.62 2.07

Heilongjiang −0.66 −0.42 −0.05 0.23 0.36 0.43 0.82 1.20 1.74

Appendix D

Figure A1. Descriptive statistics 1.
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Figure A2. Benchmark regression 1.

Figure A3. Benchmark regression 2.

Figure A4. Benchmark regression 3.

Figure A5. Benchmark regression 4.

Figure A6. Robustness analysis 1.
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Figure A7. Robustness analysis 2.

Figure A8. Robustness analysis 3.

Figure A9. Heterogeneity test 1.

Figure A10. Heterogeneity test 2.

Figure A11. Heterogeneity test 3.
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Figure A12. Mediation effect test 1.

Figure A13. Mediation effect test 2.

Figure A14. Mediation effect test 3.

Figure A15. Threshold effect test 1.

Figure A16. Threshold effect test 2.
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