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Introduction: The creation of infrastructure in rural areas is an essential guarantee for the economic development and in improving farmers’ living standards. As a critical link between urban and rural production and consumption, rural logistics is essential to maximize the efficiency of rural infrastructure investment.
Methods: Based on the panel data of 31 provinces in China from 2011–2020, the study analyzes the impact of high-quality development of rural logistics on the enhancement of residents’ consumption in terms of scale and quality, using a fixed-effects model.
Results: It suggest that this development promotes the growth of rural residents’ consumption and quality, with a noticeable regional heterogeneity. The most significant effect is observed in the eastern region. Further analysis shows that inland and less developed provinces of rural e-commerce stimulate residents’ consumption upgrade with the help of high-quality development of rural logistics at a level weaker than coastal provinces and developed provinces of rural e-commerce.
Discussion: Consequently, it is recommended to boost the building of logistics infrastructure in rural areas and actively cultivate diversified rural logistics operators in the western and northeastern regions. The contribution of this study is to examine the impact of rural logistics on rural residents’ consumption from the perspective of infrastructure, further validating the role of infrastructure development in promoting economic growth.
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1 INTRODUCTION
Consumption is the primary driver of sustained economic growth and an essential foundation for forming a robust domestic market and constructing a new development pattern. In 2021, the Chinese government highlighted its strategy to “accelerate the formation of a new development pattern in which the domestic cycle is the mainstay, and the domestic and international cycles promote each other,” the mainstay is the domestic cycle, which focuses on connecting production, circulation, and consumption (Shao, 2019; Salvo et al., 2022). China has the world’s largest logistics market, but the logistics network layout needs to be more consistent. Compared with urban and coastal markets, rural and inland markets lag. Insufficient consumption has become a key factor restricting China’s economic growth, and the primary manifestation of insufficient consumption in China is the sluggish consumption of rural residents (Karine, 2021). Among the many factors affecting the growth of rural consumer demand, the degree of development of rural logistics is undoubtedly an essential factor (Yang et al., 2020). Therefore, it is necessary to explore the impact of high-quality development of rural logistics on rural consumption in China from theoretical and practical perspectives.
Rural energy consumption issues are related to the essential energy supply and quality assurance for the production and life of nearly 50% of China’s population. Along with transforming rural energy consumption from traditional non-commodity energy sources to commodity energy sources, the energy consumption of rural residents in China is also showing a rapid growth trend (Jiang et al., 2021). Although China has eliminated absolute poverty, it still faces multidimensional welfare poverty, represented by rural energy poverty. Rural energy-poor households are often low-income disadvantaged groups that use large amounts of traditional solid energy, which leads to more severe carbon emission problems. At the micro level, the causes of relative poverty are similar to those of absolute poverty. They are usually influenced by traditional livelihood capital and strategies, such as natural, human, physical, financial, and social (Mereine Berki et al., 2017; O’Brien et al., 2023; Creţan et al., 2023). However, energy poverty is a widespread problem in developing countries and regions, including China, and a development issue of great concern to the United Nations, the International Energy Agency, and other international energy organizations. The level of farm household income is still the main factor influencing household domestic energy consumption structure. The main reason for this is that commodity energy consumption increases the economic expenditures of farming households (Ehigiamusoe and Dogan, 2022). However, international comparative analyses have shown that, despite rising income levels, the average consumption rate and propensity to consume of the population are low and generally trending downward over the long term, to the detriment of stable economic growth and the construction of a new pattern of development (Arellano et al., 2023). Due to the rapid development of the urban and rural market economies after China’s reform and opening up, the income level of rural families is also increasing, and the increase in energy consumption brought about by the consumption of home appliances and automobiles should not be ignored (Wang and Yuan, 2022). However, consumption in rural areas is survival-oriented consumption of food, tobacco and alcohol, housing, and clothing. Development-oriented consumption accounts for a relatively small proportion, with a single consumption structure. For example, rural residents’ focus much of their consumption on food consumption, while education, healthcare, and leisure and recreation account for a very low proportion. This shows that the original consumption structure must be changed to stimulate the growth of the rural consumption market, foster expansion and quality, and promote the realization of consumption upgrading among rural residents (Agarwal et al., 2022; Yu et al., 2022a). Promoting the integration of rural areas with the national market is essential to forming a large domestic market, and activating the rural consumer market is also crucial to unlocking the large domestic circulation (Liang et al., 2023). However, geographical constraints leading to high market entry costs hinder the development of rural economic activities and integration of rural areas into the broader domestic market (Au and Henderson, 2006). In response to this situation, in recent years, the state has taken various measures to lower the barriers to market access in rural areas. Therefore, this paper innovatively focuses on the consumption effect of a specific rural logistics infrastructure development measure, which is of great theoretical and practical significance.
Academics have conducted in-depth discussions around the influencing factors of rural residents’ consumption. First, they consider the traditional factors influencing rural consumption. It has been widely established that most studies focus on the “income-consumption” relationship, and influence of income levels on rural consumption (Wostner et al., 2022). Compared to other countries, China’s consumption of services is currently equivalent to the global average for lower-middle-income countries. Another area closely related to Keynesian consumption theory is savings, and the increase in the savings rate is usually considered a significant influence on rural residents’ low consumption level (Cole et al., 2022). In comparison with other countries, China has the highest savings rate in the world. The external environment, household, and individual factors significantly influence rural consumption, specifically residents’ education level, financial expenditures, family support burden, and family gender perception (Amorim, 2019; Li et al., 2019; Huang et al., 2020; Su et al., 2023). Second, the interaction between rural infrastructure and rural consumption is crucial. The impact of rural infrastructure on rural consumption can be examined in terms of quantity and quality, which are key factors in determining consumption levels (Shrum et al., 2023). When it comes to consumption quantity, transportation infrastructure development reduces the transaction cost and enhances consumption efficiency for rural residents, ultimately promoting increased rural consumption (Sun et al., 2022). These literatures show the extensive scholarly research on rural residents’ consumption, laying a solid foundation for this paper. However, certain gaps remain: first, the existing literature on the impact of logistics on rural residents’ consumption is relatively small, and the literature focusing on the impact mechanism between the two is rare; Second, the literature is insufficient to examine the impact of heterogeneity of rural logistics on rural residents’ consumption growth. Moreover, the analysis of regional heterogeneity is not comprehensive; Third, this paper fills the gap in the high-quality development of rural logistics, promotes the convergence of logistics research with rural reality, and enriches the literature in related fields.
The logistics industry connects production at one end and consumption at the other, and its position in the market economy is becoming increasingly prominent. Therefore, developing the rural logistics industry is crucial to promoting residents’ consumption. Based on this, the paper draws on the experience of previous studies and uses panel data from 31 provinces, municipalities, and autonomous regions in China from 2011 to 2020 to study the impact of high-quality development of rural logistics on improving rural residents’ consumption. It aims to provide theoretical guidance and comprehensively promote rural revitalization and solve the “three rural issues.” The research contributions of this paper are mainly reflected in the following three aspects: 1) Expanding the study of the economic consequences of rural logistics. While previous studies have focused on the impact of rural logistics on economic growth, this study directly examines the effects of rural logistics on rural residents’ consumption. It confirms the role of rural logistics in increasing rural residents’ consumption. 2) Enriching the study of factors influencing rural residents’ consumption. In terms of empirical analysis of data, this paper provides differentiated evidence of the impact of high-quality development of rural logistics on the upgrading of residents’ consumption, meticulously estimating the impact of the level of infrastructure, the level of logistics demand, and the level of logistics informatization on residents’ household consumption. 3) This paper verifies the heterogeneity of the role of high-quality rural logistics development on rural residents’ consumption in different regions, which provides a policy basis for increasing rural consumption.
2 THEORETICAL FRAMEWORK AND RESEARCH HYPOTHESIS
Referring to the previous academic definitions of rural logistics, rural logistics refers to the sum of transportation, storage, loading and unloading, distribution processing, packaging, distribution, and information processing that facilitate the production and life of rural residents and provide services for agricultural productions (Jiang et al., 2019; Wu et al., 2022). It includes the logistics of finished products starting from rural areas and the logistics of consumer goods ending in rural areas (Sinaga et al., 2022). Specifically, it is all the logistics activities related to agricultural production, rural residents’ life and other economic activities within the scope of rural areas. Farmers can use the Internet for the sale of fresh agricultural products, the sale of agricultural production materials and the purchase of daily necessities. The high-quality development of rural logistics will promote inter-regional factor circulation and connect inter-regional economic activities through its own network attributes. Through the diffusion effect, the economy of the developed regions will drive the production of the poor regions, and the consumption level of the residents in rural areas will be improved.
Based on the classical economic growth theory, infrastructure improvement has a promoting effect on economic growth and consumption. Among them, the growth of consumption by improved logistics infrastructure is mainly reflected in two aspects. First, the improvement of logistics infrastructure can break the spatial constraints limiting the growth of consumption through the effect of spatial and temporal compression. Second, the improvement of logistics infrastructure can also break the institutional barriers limiting the growth of consumption through the market integration effect. The construction of rural logistics infrastructure is an important bridge connecting production and consumption between urban and rural areas. Improving the rural logistics and distribution system is an important measure to comprehensively promote the revitalization of the countryside and rural consumption (Lu and Bao, 2022). By connecting cities and rural areas, the “Express to the Countryside” project effectively reduces the time and transportation costs of urban and rural commodity circulation, making it easier to sell industrial and daily consumer goods from cities to rural areas (Lall et al., 2004; Combes et al., 2011). Additionally, it facilitates the distribution of locally grown produce from rural areas with distinctive characteristics to urban markets. The construction of a rural logistics system will reduce barriers to the circulation of goods in urban and rural areas. Industrial and everyday consumer goods can circulate smoothly from urban to rural areas, constantly meeting the growing consumer demand of rural households, reducing supply-demand gap, and stimulating the consumption potential of rural areas. Therefore, they would promote the consumption level of rural households (Liu et al., 2020a). The “Express to the Countryside” project has enhanced the degree of express inclusion, breaking down the time constraints and spatial barriers to consumption, thus reducing the differences in price, type, and consumption quality in different regions (Halfacree and Rivera, 2012). Furthermore, it has made it more convenient for rural households to purchase production materials and household goods online. It has also reduced the transaction costs of online household consumption, extensively releasing the potential for the consumption of industrial goods in rural areas (Kang et al., 2021).
Improving rural logistics and distribution systems helps the circulation of agricultural products in remote areas, reduces barriers to urban and rural commodity circulation, and promotes cross-regional sales of farm products (Bensassi et al., 2015; Dolfen et al., 2023). The creation of logistics and express delivery infrastructure is a prerequisite for developing rural e-commerce, which is necessary for agricultural products to enter the city. Additionally, it helps to reduce the transportation costs of urban and rural commodity circulation (Li and Qin, 2022). On the one hand, an efficient logistics system can expand the choice and bargaining space of farmers’ commodity consumption so that they can more conveniently purchase inexpensive and high-quality goods (Neumann and Mehlkop, 2023). On the other hand, an efficient logistics system can also boost rural employment, improve farmers’ income, and indirectly promote the growth of rural residents’ consumption. Based on this, the first research hypothesis proposes.
H1:. High-quality rural logistics development can promote rural residents’ consumption upgrade.
The development of the logistics industry can help consumers save time and space costs and provide more opportunities when making consumer choices (Liu et al., 2022). However, due to the vast size of China, the economic differences between regions lead to different logistics development levels. The eastern coastal provinces are supported by the reform and opening-up policy (Chen and Haynes, 2017). The logistics industry started earlier and developed faster. The rural areas will experience the strong spillover effects of the development of the urban logistics industry, which makes the rural logistics industry in the eastern coastal areas step into the high-quality development stage at the earliest (Kang et al., 2022). However, in the central and western provinces, due to deep inland, the logistics industry started late, the level of development is weaker, rural areas can be less spillover effect, and the current development status of China’s logistics industry, the only logistics company that can achieve full coverage of express delivery in China is China Post, some provinces in the central and western regions due to the high cost of express delivery or even in Taobao’s non-package area. Consequently, regional discrepancies in logistics development lead to varied speed and efficiency in logistics transportation. In logistics efficiency, consumers are more willing to choose online shopping to meet their diverse needs and promote consumer upgrading (Yu et al., 2021). However, the pulling effect on consumption upgrading is weaker in regions where the logistics development level is backward, and the logistics efficiency could be higher. In summary, there are two fundamental reasons for the differences in impact between regions: first, differences exist in the extent to which rural logistics reduce distribution costs and commodity prices. Second, differences in regional spatial economic structures lead to differences in the impact of high-quality development of rural logistics on consumption. Based on this, the second research hypothesis is proposed.
H2:. The impact of high-quality rural logistics development on residents’ consumption varies regionally.
Based on the above theoretical analysis and research hypothesis, Figure 1 shows the overall structure of the article.
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3.1 Data source
This paper uses China’s provincial panel data from 2011–2020 as the research sample, and 31 provinces, municipalities, and autonomous regions are selected as observations because the data samples of Hong Kong, Macao, and Taiwan are incomplete and not included in the empirical study. The data was obtained from China Statistical Yearbook China Rural Statistical Yearbook and calculated from their base data. Data with missing values have been filled in by mean interpolation (Bi et al., 2022).
3.2 Variable definitions
The dependent variable, the resident consumption upgrade, mainly examines the consumption upgrade of residents in rural areas and is measured in two parts regarding the studies of Fathi et al. (2016) and He et al. (2022). One is the expansion and upgrade of residents’ consumption, measured by the per capita consumption expenditure in rural areas. The second is the upgrade of residents’ consumption, which is measured by the sum of rural residents’ per capita energy consumption expenditure, and rural residents per capita expenditure on healthcare, as shown in Table 1.
TABLE 1 | Construction of indicators of rural logistics and rural residents’ consumption upgrade.	Primary indicators	Secondary indicators	Variable description
	Resident consumption upgrade	Resident consumption expansion and upgrading	Rural per capita consumption expenditure (yuan)
	Quality upgrade of residential consumption	Energy and healthcare consumption
	High-quality development of rural logistics	Level of infrastructure	Number of kilometers of rural delivery lines (kilometers)
	Number of cell phone subscribers in rural areas (10,000)
	Logistics demand level	Number of rural courier pieces (million pieces)
	Rural express business revenue (million yuan)
	Logistics information level	Rural postal business volume (billion yuan)
	Rural telecommunication business volume (billion yuan)


The Independent variable is the high-quality development of rural logistics. The high-quality development of rural logistics serves as the overall goal guiding the development of rural logistics. The inherent attributes of this goal determine its composite and multifaceted characteristics, and it is not easy to accurately measure it through a single measure. In this paper, on the construction of measurement of high-quality development of logistics, we measure high-quality development of rural logistics from three perspectives: the level of infrastructure, the level of logistics demand, and the level of logistics informatization. The infrastructure level is measured by the number of kilometers of rural transmission lines and the number of cell phone users in rural areas. The number of rural courier pieces and rural courier business income measures the level of logistics demand. Logistics informatization is measured by the number of rural postal and telecommunications services (Zhu, 2021). As shown in Table 1.
In addition to the level of high-quality development of rural logistics will have an impact on residents’ consumption upgrade, other factors will also affect residents’ consumption upgrade. Based on the existing scholars’ research and data availability, this paper selects the typical representative control variables of rural residents’ gender ratio, rural residents’ years of education per capita, urbanization rate, industrial upgrading, household structure, economic development level, and the retail price index of commodities. Gender ratio of the rural population is measured by the number of males per 100 females, gender ratio = (number of males/number of females) × 100. The average years of education per rural resident are calculated by referring to the practice of Bai (2004), “Average years of education =(number of illiterate people × 1 + number of people with elementary school education × 6 + number of people with junior high school education × 9 + number of people with high school and junior college education × 12 + number of people with college and bachelor’s degree or above × 16)/total population over 6 years of age.” The urbanization rate is measured by the proportion of the urban population to the total population. Industrial upgrading is calculated according to the allotted Clark theorem, drawing on the method of Zheng et al. (2021) and Xu and Jiang. (2015). The household structure was measured using the average household size in rural areas. The level of economic development was measured using GDP as a proxy variable. The retail price index of goods was converted to the price index for 2012–2020 using 2011 as the base period. The data were taken as logarithms for regression analysis to eliminate the heteroskedasticity between variables. The descriptive statistics of the variables are shown in Table 2.
TABLE 2 | Descriptive statistics of the variables.	Variables	Mean	SD	Min	Max
	Consumption expansion and upgrade	9.155	0.471	7.916	10.661
	Consumption quality upgrade	7.984	0.575	6.122	9.328
	Number of rural express pieces	7.464	1.673	3.124	11.469
	Rural express business income	10.231	1.389	6.697	13.758
	Rural telecommunication business volume	3.979	1.385	0.713	6.755
	Rural postal business volume	1.809	1.435	−1.593	5.520
	Rural delivery line kilometers	11.458	0.882	8.515	12.660
	Number of rural cell phone users	7.167	0.869	5.023	8.503
	Gender Ratio	4.657	0.041	4.562	4.875
	Years of education per capita	2.209	0.125	1.540	2.542
	Urbanization rate	4.035	0.234	3.127	4.495
	Industrial upgrading	0.864	0.052	0.773	1.042
	Household Structure	1.100	0.124	0.678	1.437
	Gross Domestic Product	9.742	0.983	6.407	11.622
	Commodity Retail Price Index	4.664	0.041	4.558	4.790


3.3 Regression models
Based on the purpose of this paper and drawing on previous research, the following benchmark model is set (Fathi et al., 2016).
Consumptionit=β0+β1X1+β2X2+β3X3+β4X4+β5X5+β6X6+λControlit+εit(1)
where Consumptionit refers to residential consumption upgrade, X1 refers to the number of rural courier pieces, X2 refers to rural courier business revenue, X3 refers to rural telecommunication business volume, X4 refers to rural postal business volume, X5 refers to rural delivery line mileage, X6 refers to the number of rural cell phone subscribers, βi is the parameters to be estimated, εit is the error term, i denotes each province in the cross-section, and t denotes the time series from 2011 to 2020.
Since dependent variables to be studied in this paper are divided into two categories of residential consumption expansion and upgrading and residential consumption quality upgrading, the model can be further written as:
Ckrsj=β0+β1X1+β2X2+β3X3+β4X4+β5X5+β6X6+λControlit+εit(2)
Ctzsj=β0+β1X1+β2X2+β3X3+β4X4+β5X5+β6X6+λControlit+εit(3)
Where Consumptionit refers to residential consumption upgrade, Ckrsj refers to consumption expansion and upgrade, Ctzsj refers to consumption quality upgrade, the later regression results are regressed from Eqs 1–3.
4 EMPIRICAL RESULTS
This paper brings all data into the software Stata 16.0 for panel data analysis. Firstly, before the panel data regression, a unit root test must be conducted on the panel data to avoid the pseudo regression problem brought about by the existence of non-stationary variables in the data. This paper uses the LLC test to test the stationarity of each indicator. The test results show that all indicator variables pass the 10% significance level, indicating that the panel data are smooth and no pseudo-regression problem exists. Next, cointegration tests were conducted to determine whether a stable long-term relationship exists between the variables. In this paper, the Kao test is used for cointegration analysis, and the results show that the models all satisfy the cointegration relationship at the 1% significance level. Therefore, the following panel data regression analysis can be performed.
According to the basic steps of the panel data regression analysis, the setting of the panel model needs to be tested, i.e., the F-statistic is used to determine whether there is a significant difference between the mixed OLS regression and the panel model regression. The fixed effects F-statistic of model (1) is 11.77 with a p-value of 0.000, and the fixed effects F-statistic of model (2) is 18.66 with a p-value of 0.000, indicating that the panel model is reasonably set up. The data selected in this paper are provincial panel data, which belong to short panel data with a smaller time dimension than the regional dimension. The Hausman test is needed to determine the specific type of panel model. The Hausman test shows that the chi-square value of model (1) is 80.09 with a p-value of 0.000, and the chi-square value of model (2) is 122.26 with a p-value of 0.000, both of which reject the original hypothesis, so the fixed-effect model is chosen.
4.1 Provincial panel estimation results of the impact of high-quality development of rural logistics on residents’ consumption upgrade
From the estimation results of the fixed effects model in the third column of Table 3, the effect of rural courier service revenue on residential consumption expansion is significantly positive at the 1% level. However, the mileage of delivery lines in rural areas and the number of cell phone subscribers in rural areas harm the expansion of residential consumption. The main reason for this may be that for infrastructure construction such as delivery line mileage, there are generally problems such as significant initial investment, long construction period, and slow investment recovery, which cannot be effective in a short period. Still, in the long run, infrastructure as a public service system to ensure the regular operation of society, due to the multiplier effect, can lay a solid foundation for future economic and social development. With the complete penetration of 4G and the rapid growth of 5G communication technology, the penetration rate of cell phones has been saturated in rural areas. Even one person owning multiple cell phones can occur, so the number of cell phone users in rural areas can no longer play a positive role in promoting expanding consumption in rural areas. Regarding the results of the control variables, gender ratio, years of education per capita, industrial upgrading, and regional economic development level GDP positively affect consumption expansion. Still, the household structure has a negative impact, which may be because, in the context of two or three children, the size of households in rural areas increases, and the increase in household size makes residents cut back as much as possible. At the same time, income remains unchanged—additional expenses to ensure basic everyday living needs. The estimation results in the fourth column show that only the income from the rural express business will have a positive impact on the quality improvement of residents’ consumption and meet the 1% significance requirement, indicating that the income from the rural express business will promote the shift of residents from subsistence consumption to developmental consumption.
TABLE 3 | Full sample estimation results of the impact of high-quality rural logistics development on residents’ consumption upgrading.	Variables	OLS	FE	RE
	(1)	(2)	(3)	(4)	(5)	(6)
	Number of rural courier pieces	0.190***	0.239***	0.004	0.045	0.054	0.088
	(4.551)	(4.000)	(0.061)	(0.572)	(0.851)	(0.982)
	Rural express business revenue	−0.013	−0.033	0.230***	0.240***	0.169***	0.193**
	(−0.323)	(−0.581)	(3.982)	(3.053)	(3.292)	(2.424)
	Rural telecom business volume	0.064***	0.047*	0.016	−0.008	0.048	0.031
	(3.355)	(1.745)	(0.612)	(−0.321)	(1.204)	(0.736)
	Rural postal business volume	−0.065*	−0.167***	−0.021	−0.057	−0.051	−0.108
	(−1.822)	(−3.273)	(−0.451)	(−0.882)	(−0.815)	(−1.288)
	Rural delivery line kilometers	−0.060***	−0.024	−0.058***	−0.002	−0.078***	−0.037
	(−2.710)	(−0.754)	(−2.803)	(−0.060)	(−3.591)	(−1.299)
	Number of rural cell phone subscribers	−0.329***	−0.027	−0.376***	−0.170	−0.470***	−0.323**
	(−7.313)	(−0.462)	(−3.212)	(−1.051)	(−4.089)	(−2.012)
	Gender Ratio	0.544***	−0.479	0.813**	0.512*	0.712**	0.278
	(2.672)	(−1.643)	(2.563)	(1.722)	(2.062)	(0.701)
	Years of education per capita	0.102	0.641***	0.558*	0.877***	0.276	0.630*
	(0.617)	(2.703)	(1.979)	(3.472)	(1.081)	(1.833)
	Urbanization rate	−0.038	0.721***	0.140	0.968**	−0.181	0.572
	(−0.298)	(3.902)	(0.462)	(2.691)	(−0.553)	(1.335)
	Industrial upgrading	2.370***	2.009***	1.092*	1.487**	1.534**	1.620**
	(9.143)	(5.412)	(1.913)	(2.282)	(2.465)	(2.234)
	Household Structure	−0.526***	−0.605***	−0.661***	−0.236	−0.230	0.298
	(−4.999)	(−4.013)	(−3.833)	(−1.023)	(−1.576)	(1.381)
	Gross Domestic Product	0.200***	−0.019	0.554***	0.546***	0.357***	0.249
	(5.296)	(-0.357)	(4.464)	(4.182)	(3.312)	(1.633)
	Commodity Retail Price Index	3.349***	5.929***	1.667	1.779	3.589***	4.872***
	(9.027)	(11.153)	(1.455)	(1.512)	(3.283)	(4.104)
	Constant	−10.868***	−23.510***	−8.863**	−16.303***	−13.300**	−23.697***
	(−5.248)	(−7.984)	(−2.142)	(−4.252)	(−2.522)	(−4.565)
	Observed Value	310	310	310	310	310	310
	F test			11.772	18.663		
			(0.000)	(0.000)		
	Hausman test			80.092	122.264		
			(0.000)	(0.000)		


Note: *, **, and *** represent significant at the 10%, 5%, and 1% levels, respectively values in parentheses are t-statistics. F-statistics are used to identify panel models and mixed OLS, estimates, and Hausman test is used to identify fixed effects and random effects.
4.2 Sub-regional estimation results of high-quality development of rural logistics on consumer upgrading
China is a vast country with a large area, and there are significant differences in rural logistics development and residents’ consumption status among regions (Démurger, 2001; Yu et al., 2022b). The following is an analysis of the heterogeneity of the impact of high-quality rural logistics development on residents’ consumption upgrading in different areas. In this paper, we divide three areas into East, Central, and West according to the level of economic development. We use a panel fixed-effects model to study the regional differences in the impact of the level of high-quality development of rural logistics on upgrading residents’ consumption. The estimated results are shown in Table 4.
TABLE 4 | Estimated results of high-quality rural logistics development on residents’ consumption upgrading by region.	Variables	Eastern	Central	Western
	(1)	(2)	(3)	(4)	(5)	(6)
	Number of rural courier pieces	0.315***	0.496***	0.125	0.123	−0.067	−0.118
	(2.921)	(4.703)	(1.601)	(1.031)	(−0.871)	(−1.081)
	Rural express business revenue	0.316***	0.296***	0.040	0.206	0.246***	0.356***
	(2.802)	(2.682)	(0.437)	(1.461)	(2.783)	(2.833)
	Rural telecom business volume	0.106***	0.082**	−0.041	−0.069	−0.032	−0.074**
	(3.213)	(2.545)	(−1.208)	(−1.322)	(−1.414)	(−2.282)
	Rural postal business volume	−0.398***	−0.582***	0.201**	0.107	0.039	0.055
	(−4.184)	(−6.251)	(2.155)	(0.746)	(1.275)	(1.277)
	Rural delivery line kilometers	0.139	0.332**	−0.119	0.130	−0.096***	−0.018
	(0.875)	(2.138)	(−0.534)	(0.386)	(−3.257)	(−0.437)
	Number of rural cell phone subscribers	−1.018***	−1.012***	−0.247	−0.123	−0.506***	−0.250
	(−5.906)	(−6.009)	(−1.443)	(−0.477)	(−3.459)	(−1.203)
	Gender Ratio	0.429	0.058	0.097	−0.356	0.920***	0.436
	(1.582)	(0.221)	(0.215)	(−0.499)	(2.842)	(0.954)
	Years of education per capita	0.531	−0.740	0.712	1.005	0.042	0.776*
	(0.711)	(−1.012)	(1.206)	(1.112)	(0.151)	(1.965)
	Urbanization rate	−1.371***	−0.584	−0.211	−0.648	0.115	−0.178
	(−2.703)	(−1.173)	(−0.342)	(−0.692)	(0.323)	(−0.356)
	Industrial upgrading	1.837	3.270*	−0.330	0.938	1.516**	0.709
	(1.032)	(1.882)	(-0.556)	(1.023)	(2.465)	(0.811)
	Household Structure	−1.376***	−1.257***	−0.650***	−0.223	−0.467**	0.158
	(−4.443)	(−4.154)	(−2.727)	(−0.614)	(−2.133)	(0.502)
	Gross Domestic Product	0.631***	0.652***	0.395***	0.556***	0.602***	0.817***
	(6.454)	(6.815)	(3.655)	(3.366)	(4.925)	(4.693)
	Commodity Retail Price Index	−0.614	−0.824	1.641	2.294	3.740***	5.451***
	(−0.826)	(−1.132)	(1.551)	(1.423)	(4.685)	(4.802)
	Constant	8.358*	4.847	−1.110	−10.500	−16.794***	−29.346***
	(1.986)	(1.173)	(−0.179)	(−1.053)	(−5.044)	(−6.191)
	Observed Value	110	110	80	80	120	120


Note: Standard errors are reported in parentheses. *, ** and *** represent statistical significance at the 10%, 5%, and 1% levels, respectively.
From the eastern region, the number of rural courier pieces, rural courier business income, and rural telecommunication business volume will positively impact the expansion and quality upgrade of rural residents’ consumption in the eastern region. Still, the volume of postal business and the number of cell phone subscribers will not play a facilitating role. This is mainly because China’s eastern provinces are typical express “package areas.” The region’s high level of economic development, high levels of residential consumption, and rural areas will be subject to the strong spillover effect of urban development so that the rural areas of the eastern provinces are more substantial than the central and western regions, regardless of the level of logistics development and residential consumption levels. Hence, the East region The development of the rural logistics industry has the most significant impact on upgrading residents’ consumption.
From the central region, the volume of postal services in rural areas positively affects the expansion of residents’ consumption at the 5% significance level. The contribution of economic development level GDP to the upgrading of residential consumption is significant at a 1% significance level. However, compared with the eastern provinces, rural logistics in the central areas has a weaker role in promoting the upgrading of rural residents’ consumption. The main reason may be that the number of areas in the central region is less than in the eastern region. The provinces and cities in the central region are mainly agricultural, grain-growing provinces. The level of economic development is weaker compared with the eastern coastal areas. The investment in rural logistics construction has not yet formed economies of scale to achieve the scale effect.
From the western region, the promotion effect of express business income on rural residents’ consumption upgrade is significant at the 1% level. The part of the west of China includes 12 provinces, autonomous regions, and municipalities directly under the Central Government, with a total area of more than half of China’s national territory, high terrain, complex topography, more mountains, plateaus, and basins. Due to the late development history, the economic development status and technology level still have a large gap with the east and central regions. Still, with the large area of the country, the vast land, and people rich in mineral resources, the future development potential is enormous. However, one-third of the provinces in the western region still belong to the “non-package area” of Taobao, and the local logistics are in the early stage of construction. The effect on economic development has yet to appear, so the impact of high-quality development of rural logistics on residents’ consumption upgrades remains to be investigated. In conclusion, in terms of significance level, quantity, and direction of dependent variables, the impact of rural logistics on rural residents’ consumption upgrading is most significant in the eastern region. At the same time, there is a large gap between the central and western regions compared with the eastern region.
4.3 Further analysis
4.3.1 Coastal provinces and inland provinces
Since there are significant differences between coastal provinces and inland provinces in terms of geographic location, degree of openness to the outside world and level of economic development, the degree of influence of the level of high-quality development of rural logistics on the upgrading of residents’ consumption is also different, so this paper refers to the method of Nickell and Layard (1999). To divide China into coastal and inland provinces and study the influence of high-quality development of rural logistics on upgrading residents’ consumption separately. The regression results are shown in Table 5.
TABLE 5 | Estimated results of high-quality development of rural logistics in inland and coastal provinces on residents’ consumption upgrade.	Variables	Inland provinces	Coastal provinces
	(1)	(2)	(3)	(4)
	Number of rural courier pieces	−0.006	−0.022	0.265**	0.394***
	(−0.111)	(−0.292)	(2.464)	(3.355)
	Rural express business revenue	0.194***	0.279***	0.324***	0.323***
	(3.052)	(3.176)	(2.875)	(2.635)
	Rural telecom business volume	−0.025	−0.070***	0.118***	0.106***
	(−1.353)	(−2.762)	(3.663)	(2.986)
	Rural postal business volume	0.037	0.028	−0.368***	−0.519***
	(1.362)	(0.768)	(−3.900)	(−5.057)
	Rural delivery line kilometers	−0.062**	0.010	0.000	0.080
	(−2.394)	(0.297)	(0.000)	(0.475)
	Number of rural cell phone subscribers	−0.471***	−0.274*	−0.748***	−0.566***
	(−4.255)	(−1.795)	(−5.074)	(−3.529)
	Gender Ratio	0.685***	0.273	0.556**	0.271
	(2.636)	(0.765)	(2.015)	(0.907)
	Years of education per capita	0.151	0.866***	0.310	−0.892
	(0.632)	(2.617)	(0.417)	(−1.085)
	Urbanization rate	0.317	0.241	−0.833*	0.291
	(1.134)	(0.626)	(−1.688)	(0.546)
	Industrial upgrading	0.387	0.366	1.768	3.154
	(0.967)	(0.654)	(1.000)	(1.639)
	Household Structure	−0.490***	0.025	−1.134***	−0.865***
	(−3.022)	(0.112)	(−3.815)	(−2.667)
	Gross Domestic Product	0.469***	0.639***	0.636***	0.651***
	(6.019)	(5.913)	(6.359)	(5.975)
	Commodity Retail Price Index	3.684***	4.927***	−0.740	−1.169
	(5.938)	(5.738)	(−0.997)	(−1.442)
	Constant	−14.899***	−26.118***	6.227	1.842
	(−5.345)	(−6.767)	(1.475)	(0.404)
	Observed Value	190	190	120	120


Note: Standard errors are reported in parentheses. *, ** and *** represent statistical significance at the 10%, 5%, and 1% levels, respectively.
The results show that inland and coastal provinces show a significant positive effect of rural express business income on residential consumption upgrades. The number of rural cell phone subscribers significantly negatively affects residential consumption upgrades. This is consistent with the results of the complete sample analysis. However, the results from model (1) indicate that the number of rural express pieces, rural express business income, and rural telecommunication business volume has a more significant impact on residential consumption expansion in coastal provinces than inland provinces, i.e., the degree of impact of high-quality development of rural logistics on residential consumption expansion and upgrading is more excellent in coastal provinces than inland areas. Model (2) examines the impact of high-quality development of rural logistics on the quality upgrade of residents’ consumption. The results show that the impact of the number of rural express pieces, the income of the rural express business, and the volume of rural telecommunication business on the quality upgrade of rural residents’ consumption in coastal provinces are 0.394, 0.323, and 0.106, respectively, which are significantly higher than those in inland provinces. This shows that coastal provinces rely on convenient location conditions and policy support of reform and opening up to provide suitable conditions for residents’ consumption upgrading through high-quality development of rural logistics. In contrast, inland provinces have the limited effect of using logistics to promote residents’ consumption upgrading due to the gap between the level of economic development, policy support, and opening up to the outside world and coastal provinces.
4.3.2 Rural e-commerce developed provinces and rural e-commerce less developed provinces
E-commerce and logistics complement each other and develop synergistically, the development of e-commerce cannot be separated from logistics, and the development of logistics cannot be separated from e-commerce; therefore, referring to the approach of Liu et al., the number of Taobao villages in each province reaches 100 in 2020 as the dividing line (Liu et al., 2020b), divided into rural e-commerce developed provinces and less developed provinces, respectively, to study the impact of high-quality development of rural logistics on residents’ consumption upgrade under different e-commerce development conditions, the regression results are shown in Table 6.
TABLE 6 | Estimated results of high-quality development of rural logistics in rural e-commerce developed and underdeveloped provinces on upgrading of residents’ consumption.	Variables	Developed rural e-commerce provinces	Less developed provinces of rural e-commerce
	(1)	(2)	(3)	(4)
	Number of rural courier pieces	0.597***	0.651***	0.027	0.060
	(2.941)	(2.891)	(0.514)	(0.923)
	Rural express business revenue	0.023	0.182	0.205***	0.186**
	(0.113)	(0.803)	(3.335)	(2.481)
	Rural telecom business volume	0.087**	0.088*	0.024	−0.029
	(2.055)	(1.862)	(1.081)	(−1.084)
	Rural postal business volume	−0.436***	−0.627***	0.032	0.050
	(−2.797)	(−3.623)	(0.605)	(0.785)
	Rural delivery line kilometers	0.196	0.475*	−0.013	0.026
	(0.901)	(1.974)	(−0.201)	(0.327)
	Number of rural cell phone subscribers	−0.993***	−0.548**	−0.414***	−0.262*
	(−4.822)	(−2.407)	(−3.601)	(−1.888)
	Gender Ratio	−0.294	−0.679	0.852***	0.648**
	(−0.665)	(−1.388)	(3.853)	(2.415)
	Years of education per capita	1.262	1.029	0.472	0.563
	(1.42)	(1.049)	(1.064)	(1.045)
	Urbanization rate	−0.955	−0.990	−0.384	0.827**
	(−1.031)	(−0.965)	(−1.415)	(2.505)
	Industrial upgrading	0.745	1.326	1.321***	1.591***
	(0.285)	(0.445)	(2.657)	(2.633)
	Household Structure	−0.650**	−0.367	−0.604***	−0.208
	(−2.055)	(−1.044)	(−3.208)	(−0.913)
	Gross Domestic Product	0.276*	0.513***	0.620***	0.575***
	(1.751)	(2.937)	(8.285)	(6.334)
	Commodity Retail Price Index	1.147	0.115	1.509**	2.074***
	(1.070)	(0.106)	(2.512)	(2.845)
	Constant	4.376	−1.577	−7.155**	−16.707***
	(0.700)	(−0.237)	(−2.464)	(−4.737)
	Observed Value	70	70	210	210


Note: Developed rural e-commerce provinces include Zhejiang, Guangdong, Jiangsu, Shandong, Hebei, Fujian, and Henan. The less developed provinces of rural e-commerce include Hebei, Tianjin, Beijing, Jiangxi, Anhui, Sichuan, Shanghai, Shaanxi, Hunan, Guangxi, Liaoning, Chongqing, Shanxi, Yunnan, Jilin, Guizhou, Xinjiang, Heilongjiang, Ningxia, Hainan, and Gansu.
Note: Standard errors are reported in parentheses. *, ** and *** represent statistical significance at the 10%, 5%, and 1% levels, respectively.
The results of model (1) indicate that the effects of the number of rural express delivery pieces and the volume of rural telecommunication business on the expansion and upgrading of residents’ consumption in the developed provinces of rural e-commerce are 0.597 and 0.087, respectively, which are significantly larger than those in the less developed regions. The results of model (2) indicate that rural express delivery routes play a more significant role in the quality upgrade of rural residents’ consumption in rural e-commerce developed provinces than in less developed regions. The effect of the number of rural cell phone subscribers on upgrading rural residents’ consumption is significantly negative in both developed and less developed provinces of e-commerce. The impact of GDP, the level of economic development of each area, on the upgrading of rural residents’ consumption, is significantly positive, consistent with the total sample test. This analysis shows that rural logistics in developed and less developed provinces of rural e-commerce positively impact residents’ consumption upgrade. Still, the former has a higher impact than the latter. The possible reason for this is that the development of e-commerce and the development of the logistics industry are complementary and mutually reinforcing. The developed e-commerce provinces themselves have a high level of rural logistics development. Therefore. Areas with developed rural e-commerce can leverage the high-quality development of rural logistics to inject new vitality into the realization of consumption upgrading of rural residents.
5 DISCUSSION
Rural household energy consumption is an essential part of China’s energy demand. Unlike the focus on the efficiency of rural energy use and equity of consumption in developed countries, the focus on household energy consumption in developing countries is mainly on the type of energy used and the amount of pollutants emitted. Although the energy consumption of rural households generally tends to be commercialized and cleaner, the transformation of rural energy consumption is a gradual process. In addition, rural logistics development plays a pivotal role at both the supply and demand ends of commodities, influencing the production, distribution, exchange, and consumption of commodities, and is an essential support for regulating economic development and improving economic outcomes. The high-quality development of rural logistics is an essential link in socialized mass production, a “major artery” connecting all links from production to consumption, and essential support for absorbing employment, accelerating the circulation of urban and rural factors, and promoting urban-rural integration. Therefore, from the perspective of high-quality development of rural logistics, it is urgent to explore its impact on the consumption upgrading of rural residents and to help realize the goals of rural revitalization and shared prosperity.
This paper focuses on the impact of high-quality development of rural logistics on rural residents’ consumption from three perspectives: the level of infrastructure, logistics demand, and logistics informationization. Therefore, this paper uses China’s provincial panel data from 2011 to 2020 as the research sample. In the panel data regression, variables reflecting the influence of rural residents’ characteristics and regional characteristics on rural residents’ consumption, such as the gender ratio of rural residents and the urbanization rate, are added. Although the income from rural courier services will promote rural residents’ shift from subsistence consumption to developmental consumption, improving rural infrastructure is also conducive to rural residents’ upgrading their consumption in the long run. Under the long-term influence of China’s urban-rural dual structure and the impact of rural logistics on rural residents’ consumption upgrading, there is a large gap between the central and western regions compared with the eastern region. The development of the rural logistics industry in the eastern region has a more significant impact on residents’ upgrading their consumption. However, for rural residents in inland provinces and provinces with less developed rural e-commerce, the effect of utilizing rural logistics to promote consumption upgrading is limited.
According to the study’s empirical results, the innovation lies in the expansion of the study on the economic consequences of rural logistics and the enrichment of the study on the factors influencing rural residents’ consumption. Previous studies needed more data analysis at the overall level, especially the systematic and in-depth regional comparative analysis of specific types of consumption, such as energy consumption and medical consumption. The comparative analysis of the results of different regional differences in the empirical findings also validates the relevance of the research design to a certain extent.
However, this study also has certain limitations. First, the significant overall variation of data when provincial data are selected as the empirical sample and the failure to achieve the breakdown of urban data can lead to a particular bias in evaluating the impact of rural logistics on consumption. Consequently, future research should expand the sample size and analyze the impact mechanisms using city-level data. Second, there needs to be more research on the mechanism of the effect of rural logistics on consumption, especially the limited attention from the residents’ perspective. In the future, we will continue to improve the relevant research and design and correct and supplement the deficiencies in the existing design. Lastly, The current study only stays at the empirical level, needs more in-depth research on micro cases, and pays more attention to the actual situation in the consumption upgrade. Future studies can be discussed in detail with specific tracking cases.
6 CONCLUSION AND POLICY IMPLICATIONS
6.1 Conclusion
Rural logistics in developing countries are growing rapidly, aiding the logistics industry in promoting market resources and providing an essential reference for individual economic decisions and national social governance (Sun et al., 2022; Wu et al., 2022). Previous studies investigated the impact of rural logistics development on macroeconomic growth. In this study, we investigated the effect of high-quality rural logistics development on rural residents’ consumption, with particular attention to the impact of other regional differences on the results. Our results confirm findings from past research that improving infrastructure is conducive to the growth of consumption (Xu and Jiang, 2015; Zhu, 2021). China’s consumption environment needs to be optimized and a key strategy to do this is to build new infrastructure. Furthermore, China still has typical dual economy characteristics and significant regional development gaps (Démurger, 2001). Therefore, we recommend a regional development strategy that strengthens regional cooperation and enhances the ability to complement each other’s strengths. Recently, Wang et al. proposed market accessibility and rural household consumption (Wang et al., 2022). Although they analyze the policy effects of the “Express to the Countryside” project based on research data. However, in this study, we focused on verifying the impact of other rural logistics quality development on rural households’ consumption at the macro level. While trying to use market mechanisms to promote rural logistics development, we consider the differential impact of various policies.
6.2 Policy implications
By lowering barriers to the flow of goods in China’s urban and rural areas, urban goods can move more efficiently to rural areas, agricultural products can enter the city more efficiently, and express delivery is an essential carrier of urban and rural goods circulation. In this paper, using the data of 31 provinces in China for 10 years from 2011 to 2020, we conducted an empirical analysis by constructing a panel data model to study the impact of high-quality development of rural logistics on upgrading residents’ consumption. The research results show that: First, the income of rural express businesses plays a prominent role in promoting the expansion and growth of rural residents’ consumption and the high-quality development of rural logistics plays a role in promoting the upgrading of residents’ consumption. Second, the eastern region has the highest impact of the high-quality development of rural logistics on improving residents’ consumption. The number of rural courier pieces, rural courier business income, and rural telecommunication business volume will positively impact the expansion and quality of rural residents’ consumption in the eastern region. Third, the coastal provinces play a more vital role than the inland provinces in the high-quality development of rural logistics to promote the upgrading of rural residents’ consumption. The role played by the developed areas of e-commerce is more significant than that of the less developed provinces.
Based on the conclusions of this paper, the following suggestions are made from the perspective of driving the upgrading of residents’ consumption through the high-quality development of the rural logistics industry.
Increase the construction of logistics infrastructure in rural areas. Although the structure of township roads has made remarkable achievements in recent years, there still needs to be more in managing the hardening construction of village roads. Even some western regions have yet to realize the access of roads to villages. The “last mile” village highway construction must be solved to enjoy high-quality and efficient logistics services in rural areas. Therefore, we should carry out village road construction and maintenance projects in critical areas, increase the investment and policy expenditure on village road maintenance and construction, and strongly support the construction of hardened roads in natural villages with many people. By improving the road transportation infrastructure in rural areas, expanding the mileage of road delivery routes in rural areas, improving the logistics and distribution transportation capacity in rural areas, and realizing the multiplier effect, to realize the expansion and quality upgrade of rural residents’ consumption. Actively cultivate diversified rural logistics operators in the western and northeastern regions. The government can attract rural private enterprises and individual rural households to enter the logistics market through various preferential policies and guide them to specialize in serving specific or several rural areas. Strengthen the integration between the rural courier industry and rural e-commerce and road traffic development. Play the role of the main channel of private couriers in promoting the development of rural e-commerce, and promote the intensification of transportation, equipment intelligence, and process technology in the western and northeastern regions, and thus promote the further development of the rural consumer market.
DATA AVAILABILITY STATEMENT
The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author.
AUTHOR CONTRIBUTIONS
LT: Methodology, Resources, Supervision, Validation, Visualization, Writing–original draft. WW: Investigation, Methodology, Software, Writing–original draft. WB: Conceptualization, Data curation, Writing–review and editing.
FUNDING
The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This research was funded by Institute of Ocean Research of Bohai University project (BDHYYJY2022022), Liaoning Province Ministry of Education Scientific Study Project (WJ2020005), Bohai University Doctoral Research Initiation Fund Project (0523bs031).
ACKNOWLEDGMENTS
The authors wish to acknowledge Bohai University and Henan Agricultural University for Research, Innovation, and Discovery for making the publication of this article in an open access journal possible. We also thank the reviewers for their helpful and extensive comments that contributed to a greatly improved manuscript.
CONFLICT OF INTEREST
The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
REFERENCES
	Agarwal, S., Chua, Y. H., and Song, C. (2022). Inflation expectations of households and the upgrading channel. J. Monetary Econ. 128, 124–138. doi:10.1016/j.jmoneco.2022.04.003

	Amorim, M. (2019). Are grandparents a blessing or a burden? Multigenerational coresidence and child-related spending. Soc. Sci. Res. 80, 132–144. doi:10.1016/j.ssresearch.2019.02.002

	Arellano, M., Blundell, R., Bonhomme, S., and Light, J. (2023). Heterogeneity of consumption responses to income shocks in the presence of nonlinear persistence. J. Econ. , 105449. doi:10.1016/j.jeconom.2023.04.001

	Au, C. C., and Henderson, J. V. (2006). How migration restrictions limit agglomeration and productivity in China. J. Dev. Econ. 80 (2), 350–388. doi:10.1016/j.jdeveco.2005.04.002

	Bai, X. M. (2004). Education and income inequality: an empirical study in China(in Chinese). J. Manag. World 6, 53–58.

	Bensassi, S., Márquez-Ramos, L., Martínez-Zarzoso, I., and Suárez-Burguet, C. (2015). Relationship between logistics infrastructure and trade: evidence from Spanish regional exports. Transp. Res. part A policy Pract. 72, 47–61. doi:10.1016/j.tra.2014.11.007

	Bi, W., Song, Y., Liu, Y., Li, Z., and Zhang, Y. (2022). Food consumption structure and food security—through mediating effect analysis of agricultural R&D and agricultural investment. Int. J. Environ. Res. Public Health 19, 12524. doi:10.3390/ijerph191912524

	Chen, Z., and Haynes, K. E. (2017). Impact of high-speed rail on regional economic disparity in China. J. Transp. Geogr. 65, 80–91. doi:10.1016/j.jtrangeo.2017.08.003

	Cole, S., Iverson, B., and Tufano, P. (2022). Can gambling increase savings? Empirical evidence on prize-linked savings accounts. Manag. Sci. 68 (5), 3282–3308. doi:10.1287/mnsc.2021.4047

	Combes, P. P., Duranton, G., and Gobillon, L. (2011). The identification of agglomeration economies. J. Econ. Geogr. 11 (2), 253–266. doi:10.1093/jeg/lbq038

	Creţan, R., Covaci, R. N., and Jucu, I. S. (2023). Articulating ‘otherness’ within multiethnic rural neighbourhoods: encounters between Roma and non-Roma in an East-Central European borderland. Identities 30 (1), 93–111. doi:10.1080/1070289X.2021.1920774

	Démurger, S. (2001). Infrastructure development and economic growth: an explanation for regional disparities in China?J. Comp. Econ. 1, 95–117. doi:10.1006/jcec.2000.1693

	Dolfen, P., Einav, L., Klenow, P. J., Klopack, B., Levin, J. D., Levin, L., et al. (2023). Assessing the gains from e-commerce. Am. Econ. J. Macroecon. 15 (1), 342–370. doi:10.1257/mac.20210049

	Ehigiamusoe, K. U., and Dogan, E. (2022). The role of interaction effect between renewable energy consumption and real income in carbon emissions: evidence from low-income countries. Renew. Sustain. Energy Rev. 154, 111883. doi:10.1016/j.rser.2021.111883

	Fathi, E., Zailani, S., Iranmanesh, M., and Kanapathy, K. (2016). Drivers of consumers willingness to pay for halal logistics. Br. Food J. 2, 464–479. doi:10.1108/BFJ-06-2015-0212

	Halfacree, K. H., and Rivera, M. J. (2012). Moving to the countryside and staying: lives beyond representations. Sociol. Rural. 52 (1), 92–114. doi:10.1111/j.1467-9523.2011.00556.x

	He, Y., Li, K., and Wang, Y. (2022). Crossing the digital divide: the impact of the digital economy on elderly individuals consumption upgrade in China. Technol. Soc. 71, 102141. doi:10.1016/j.techsoc.2022.102141

	Huang, J., Rozelle, S., Zhu, X., Zhao, S., and Sheng, Y. (2020). Agricultural and rural development in China during the past four decades: an introduction. Aust. J. Agric. Resour. Econ. 64 (1), 1–13. doi:10.1111/1467-8489.12352

	Jiang, A., Zhong, Q., Wang, Y., Ao, Y., and Chen, C. (2021). Influencing factors of commercial energy consumption intention of rural residents: evidence from rural Chengdu. Energies 14 (4), 1010. doi:10.3390/en14041010

	Jiang, X., Wang, H., Guo, X., and Gong, X. (2019). Using the FAHP, ISM, and MICMAC approaches to study the sustainability influencing factors of the last mile delivery of rural E-commerce logistics. Sustainability 14 (11), 3937. doi:10.3390/su11143937

	Kang, J., Yu, C., Xue, R., Yang, D., and Shan, Y. (2022). Can regional integration narrow city-level energy efficiency gap in China?Energy Policy 163, 112820. doi:10.1016/j.enpol.2022.112820

	Kang, P., Song, G., Xu, M., Miller, T. R., Wang, H., Zhang, H., et al. (2021). Low-carbon pathways for the booming express delivery sector in China. Nat. Commun. 12 (1), 450. doi:10.1038/s41467-020-20738-4

	Karine, H. (2021). E-commerce development in rural and remote areas of BRICS countries. J. Integr. Agric. 20 (4), 979–997. doi:10.1016/S2095-3119(20)63451-7

	Lall, S. V., Shalizi, Z., and Deichmann, U. (2004). Agglomeration economies and productivity in Indian industry. J. Dev. Econ. 73 (2), 643–673. doi:10.1016/j.jdeveco.2003.04.006

	Li, G., and Qin, J. (2022). Income effect of rural E-commerce: empirical evidence from Taobao villages in China. J. Rural Stud. 96, 129–140. doi:10.1016/j.jrurstud.2022.10.019

	Li, J., Zhang, J., Zhang, D., and Ji, Q. (2019). Does gender inequality affect household green consumption behaviour in China?Energy Policy 135, 111071. doi:10.1016/j.enpol.2019.111071

	Liang, Y., Bi, W., and Zhang, Y. (2023). Can contract farming improve farmers technical efficiency and income? Evidence from beef cattle farmers in China. Front. Sustain. Food Syst. 7, 1179423. doi:10.3389/fsufs.2023.1179423

	Liu, M., Zhang, Q., Gao, S., and Huang, J. (2020a). The spatial aggregation of rural e-commerce in China: an empirical investigation into Taobao Villages. J. Rural Stud. 80, 403–417. doi:10.1016/j.jrurstud.2020.10.016

	Liu, T., Pan, B., and Yin, Z. (2020b). Pandemic, mobile payment, and household consumption: micro-evidence from China. Emerg. Mark. Finance Trade 56 (10), 2378–2389. doi:10.1080/1540496X.2020.1788539

	Liu, W., Liang, Y., Bao, X., Qin, J., and Lim, M. K. (2022). China's logistics development trends in the post COVID-19 era. Int. J. Logist. Res. Appl. 25 (6), 965–976. doi:10.1080/13675567.2020.1837760

	Lu, H., and Bao, J. (2022). Spatial differentiation effect of rural logistics in urban agglomerations in China based on the fuzzy neural network. Sustainability 15 (14), 9268. doi:10.3390/su14159268

	Mereine Berki, B., Málovics, G., Tóth, J., and Creţan, R. (2017). The role of social capital and interpersonal relations in the alleviation of extreme poverty and spatial segregation of Romani people in szeged. J. Urban & Regional Analysis 9 (1), 33–50. doi:10.37043/jura.2017.9.1.2

	Neumann, R., and Mehlkop, G. (2023). Revisiting farmers markets–disentangling preferences and conditions of food purchases on countrywide data from Germany. Food Qual. Prefer. 106, 104815. doi:10.1016/j.foodqual.2023.104815

	Nickell, S., and Layard, R. (1999). Chapter 46 Labor market institutions and economic performance. Handb. labor Econ. 3, 3029–3084. doi:10.1016/S1573-4463(99)30037-7

	O'Brien, T., Creţan, R., Jucu, I. S., and Covaci, R. N. (2023). Internal migration and stigmatization in the rural Banat region of Romania. Identities 30 (5), 704–724. doi:10.1080/1070289X.2022.2109276

	Salvo, D., Lemoine, P., Janda, K. M., Ranjit, N., Nielsen, A., and van den Berg, A. (2022). Exploring the impact of policies to improve geographic and economic access to vegetables among low-income, predominantly Latino urban residents: an agent-based model. Nutrients 14 (3), 646. doi:10.3390/nu14030646

	Shao, J. (2019). Sustainable consumption in China: new trends and research interests. Bus. Strategy Environ. 8, 1507–1517. doi:10.1002/bse.2327

	Shrum, L. J., Fumagalli, E., and Lowrey, T. M. (2023). Coping with loneliness through consumption. J. Consumer Psychol. 33 (2), 441–465. doi:10.1002/jcpy.1329

	Sinaga, T. S., Hidayat, Y. A., Wangsaputra, R., and Bahagia, S. N. (2022). The development of a conceptual rural logistics system model to improve products distribution in Indonesia. J. Industrial Eng. Manag. 15 (4), 670–687. doi:10.3926/jiem.4011

	Su, F., Chang, J., Li, X., Fahad, S., and Ozturk, I. (2023). Assessment of diverse energy consumption structure and social capital: a case of southern Shaanxi province China. Energy 262, 125506. doi:10.1016/j.energy.2022.125506

	Sun, Y., Ajaz, T., and Razzaq, A. (2022). How infrastructure development and technical efficiency change caused resources consumption in BRICS countries: analysis based on energy, transport, ICT, and financial infrastructure indices. Resour. Policy 79, 102942. doi:10.1016/j.resourpol.2022.102942

	Wang, J., and Yuan, R. (2022). Inequality in urban and rural household CO2 emissions of China between income groups and across consumption categories. Environ. Impact Assess. Rev. 94, 106738. doi:10.1016/j.eiar.2022.106738

	Wang, Q., Xie, K., Qin, F., et al. (2022). Market accessibility and rural household consumption:evidence from the express delivery to rural areas project. Chin. Rural. Econ. 12, 106–123. doi:10.20077/j.cnki.11-1262/f.2022.12.011

	Wostner, S. Š., Križanič, F., Brezovnik, B., and Vojinović, B. (2022). The role of personal consumption in the economic system–case of Slovenia. East. Eur. Econ. 60 (5), 433–451. doi:10.1080/00128775.2022.2098146

	Wu, S., Yang, Q., and Yang, Z. (2022). Integrating express package delivery service with offline mobile sales: a new potential solution to sustainable last-mile logistics in rural China. Int. J. Logist. Res. Appl. 8, 1–29. doi:10.1080/13675567.2022.2153356

	Xu, M., and Jiang, Y. (2015). Can the Chinas industrial structure upgrading narrow the gap between urban and rural consumption(in Chinese). J. Quantitative Technol. Econ. 3, 3–21.

	Yang, F., Dai, Y., and Ma, Z. J. (2020). A cooperative rich vehicle routing problem in the last-mile logistics industry in rural areas. Transp. Res. Part E Logist. Transp. Rev. 141, 102024. doi:10.1016/j.tre.2020.102024

	Yu, C., Jia, N., Li, W., and Wu, R. (2022a). Digital inclusive finance and rural consumption structure–evidence from Peking University digital inclusive financial index and China household finance survey. China Agric. Econ. Rev. 1, 165–183. doi:10.1108/CAER-10-2020-0255

	Yu, J., Shi, X., and Cheong, T. S. (2021). Distribution dynamics of China's household consumption upgrading. Struct. Change Econ. Dyn. 58, 193–203. doi:10.1016/j.strueco.2021.05.012

	Yu, Z., Khan, A. R., Zia-ul-haq, H. M., Tianshan, M., Tanveer, M., and Sharif, A. (2022b). Game analysis on the internet+ closed-loop supply chain considering the manufacturer's impact on promotional effect. Operations Manag. Res. 8, 992–1002. doi:10.1007/s12063-022-00311-6

	Zheng, J., Shao, X., Liu, W., Kong, J., and Zuo, G. (2021). The impact of the pilot program on industrial structure upgrading in low-carbon cities. J. Clean. Prod. 290, 125868. doi:10.1016/j.jclepro.2021.125868

	Zhu, P. (2021). The impact of rural modern logistics on consumption level and consumption structure of rural residents(in Chinese). Soc. Sci. Guangdong 3, 44–53.


Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
Copyright © 2024 Tang, Wang and Bi. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/xhtml/nav.xhtml
Table of Contents

		Cover

		RETRACTED: The impact of high-quality development of rural logistics on consumption: energy and healthcare consumption as an example		1 INTRODUCTION

		2 THEORETICAL FRAMEWORK AND RESEARCH HYPOTHESIS

		3 MATERIALS AND METHODS		3.1 Data source

		3.2 Variable definitions

		3.3 Regression models





		4 EMPIRICAL RESULTS		4.1 Provincial panel estimation results of the impact of high-quality development of rural logistics on residents’ consumption upgrade

		4.2 Sub-regional estimation results of high-quality development of rural logistics on consumer upgrading

		4.3 Further analysis		4.3.1 Coastal provinces and inland provinces

		4.3.2 Rural e-commerce developed provinces and rural e-commerce less developed provinces









		5 DISCUSSION

		6 CONCLUSION AND POLICY IMPLICATIONS		6.1 Conclusion

		6.2 Policy implications





		DATA AVAILABILITY STATEMENT

		AUTHOR CONTRIBUTIONS

		FUNDING

		ACKNOWLEDGMENTS

		CONFLICT OF INTEREST

		REFERENCES









OPS/images/cover.jpg
’ frontiers | Frontiersin Energy Research

RETRACTED: The impact of
high-quality development of
rural logistics on consumption:
energy and healthcare
consumption as an example





OPS/images/fenrg-11-1321910-g001.gif









OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
& frontiers | Frontiers in Energy Research





