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Abstract

:

The rapid development of the internet is affecting rural residents’ well-being profoundly in China. To empirically investigate the impacts of internet use on farmers’ subjective well-being, the latest version of the China Family Panel Studies data is utilized and multiple regression methods are employed. The results of the ordered logit model indicate that internet use positively affects farmers’ subjective well-being. Propensity score matching and endogenous switching regression are used to eliminate possible endogeneity and still reveal robust results. The frequencies of online study, online social interaction, and online entertainment are important channels influencing farmers’ subjective well-being. Furthermore, the impacts of internet use are heterogeneous. Internet users from the central and western regions have higher levels of subjective well-being than their counterparts from the eastern region. Young and middle-aged internet users are happier than the elderly ones. Therefore, the government ought to fully cover rural areas with the internet, eliminate the digital division, especially in Central and Western China, and pay more attention to internet use by the elderly.
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1. Introduction


Achieving sustainable development and enhancing residents’ subjective well-being are ideal patterns and ultimate goals globally in the process of sustainable development. With the rapid promotion of informatization, the popularization of ICT (information and communications technology) in China has achieved a leap forward in progress. However, urbanization in China has led to a mass exodus of labor. The structure of the rural left-behind population has been described as “386199” (It refers to the special vulnerable group of women, children and elderly people left behind in rural areas. “38” refers to the “8th March” Women’s Day, which represents women; “61” refers to the “1st June” Children’s Day, which represents children; “99” refers to the elder people). The continuous household income growth has not had the corresponding positive impact on the subjective well-being of this vulnerable group [1,2]. However, new infrastructure investments and internet usage are proved to be effective in increasing the resilience of economic growth and achieving sustainable development, which in turn enhances people’s well-being [3,4].



This social issue and moral dilemma are also widespread in other countries. The development of rural areas has been a priority for the Chinese government in recent years. The 2021 No.1 Central Document points out that China will put forward a Digital Villages Strategy. According to the China Digital Village Development Report initiated by the Cyberspace Administration of China (CAC) and the Ministry of Agriculture and Rural Affairs (MARA), more than 98% of China’s administrative villages have access to optical fiber and 4G by November 2020. Approximately 139 million rural residents have access to broadband in 2020, with an 8% increase over last year. The 47th China Statistical Report on Internet Development issued by China Internet Network Information Center (CNNIC) shows that the number of rural internet users reached 309 million by the end of 2020, with a 54 million increase over March 2020, accounting for 31.2% of total internet users in China. Meanwhile, the popularization of the internet in rural areas is 55.9%, a 9.7% increase over March 2020.



Internet use has exerted a revolutionary impact on China’s economy and people’s well-being. Referring to the World Happiness Report of 2020, China ranks 94th among 156 surveyed countries in terms of people’s subjective well-being. With more than 500 million rural residents in China, the nation should attach importance to farmers’ subjective well-being, as it significantly affects the harmony and stability of China. With the implementation of Rural Revitalization Strategy since 2018, China has made an active exploration in combining ICT with agricultural development, for example, the construction of the Taobao Villages. The promotion of rural e-commerce stimulates farmers’ income through opening up new sales and consumption channels of agricultural products and providing a range of services such as online agent purchase and payment [5]. Internet use also links rural residents to urban counterparts as the process of urbanization is accelerating in China, thus improving social connectedness that contributes to subjective well-being. Moreover, faced with systemic risks such as COVID-19, the internet is proven to substitute physical connection [6] and has a considerable extent to dispel the fear of the unknown and uncertainty at the psychological level [7].



The study of subjective well-being originated from psychology and sociology. Easterlin [8] introduced happiness into economic study. Scholars have investigated influencing factors of subjective well-being, among which income plays the most important role. Easterlin [8] points out that as the income level is the ultimate goal pursued by people, income and subjective well-being are basically the same thing. This opinion has been supported by Stevenson and Wolfers [9] and Brzezinski [10]. Brzezinski [10] finds a positive correlation between personal income and subjective well-being, and reveals that residents from the top-1%-income-level countries tend to be happier than those from low-income countries. Internet use affects subjective well-being through improving family income. As indicated by Hitt and Tambe [11] and Mishra and Williams [12], internet use improves the resource allocation of farmer households and facilitates business management, thus promoting family well-being. Other influencing factors such as age, gender, income, education, marriage status, and employment also draw scholars’ attention when studying people’s subjective well-being [13,14,15,16]. Moreover, existing studies find that environmental factors, including air pollution and climate change, affect people’s subjective well-being to some extent [17,18]. Thus, scholars conclude that extreme weather and air pollution reduce the level of subjective well-being.



The internet is utilized in many fields and has changed people’s modes of living, studying and working. The impact of internet use on people’s well-being has been the focus of various academic studies. The internet enables people to get connected more easily and communicates more efficiently through brand-new ways to develop and maintain networks [19]. For example, Bruni and Stanca [20] and Benedetto and GuiLuca [21] find that internet use increases the consumption of relational goods, which requires time to share with families and friends, so the time dedicated to relational activities may be increased. People are connected with their families and friends through internet (e.g., by emailing, phone calls and video chats), instead of in-person interactions. Online interactions complement social networking, making people feel more connected with each other [22]. David et al. [23] find that internet users are less likely to have clinically relevant depression than non-users, based on data from the Health and Retirement Study. Internet users also report higher levels of personal growth in life and better self-reported health than non-users [24]. However, different purposes of internet use could lead to various results. Erickson and Johnson [25] find that using the internet for communication and information seeking increases life satisfaction and decreases depression. Tamara and Reed [26] conclude that when using the internet to fulfill informational goals, people report better physical and subjective health but lower life satisfaction.



Existing studies have investigated the impact of internet use on economic well-being [27], income growth [28], psychological health [29], and subject well-being [5] of rural residents in China. However, few researchers examine the effects of internet use on farmers’ subjective well-being in China and elsewhere. This study fills the knowledge gap through exploring how internet use affects farmers’ subjective well-being, based on micro-level household data. The paper contributes to the existing literature from three aspects. First, the paper analyzes the influencing mechanism of internet use on the subjective well-being of rural residents. Accounting for a large proportion of the total population, farmers’ life quality guarantees social stability and harmony in China. However, Chinese farmers are mostly smallholders who have poor access to financial services and information-searching methods. Therefore, it is meaningful to investigate the benefits of internet development for farmers and its inner mechanism, thus providing suggestions for policymakers. Second, this study employs multiple regression methods to deal with the endogeneity for more reliable empirical results, such as the ordered logit (Ologit), propensity score matching (PSM), and endogenous treatment regression (ESR). Third, the study is conducted based on the 2018 China Family Panel Studies (CFPS), which are the latest version of household-level data and reflect the most up-to-date situation of farmers’ well-being.



The remainder of this study is structured as follows. Section 2 presents the conceptual framework. Section 3 outlines the model, methodology, and data. Section 4 reports and describes the empirical results. Section 5 further discusses the results. Section 6 concludes this study and provides policy implications.




2. Conceptual Framework


Affiliation with others is a basic human need [30] and is the premise of subjective well-being establishment as well. In a traditional Chinese family, rural residents maintain close intergenerational connections. However, nowadays, the elders in rural areas tend to live alone or with a spouse [31]; children are more likely to migrate to cities away from them in the process of rapid urbanization. Therefore, rural elders may feel isolated and lonely. Better social engagement with families, relatives, and friends is helpful for them to stay away from loneliness [32,33,34]. Positive emotions and satisfaction have been widely acknowledged as particularly important in combating the sense of isolation in the past several years. The lockdown and quarantine implemented for counteracting the COVID-19 pandemic have determined an unprecedented situation of social deprivation, forcing residents to dramatically destroy the opportunities for face-to-face connections. There is an undesirable negative impact looming on psychological well-being when the physical connection is interrupted [35]. A strong social connectedness is vital for people to enjoy happiness and well-being, as it helps to develop the feelings of value and belonging. The emotional support from social contacts enables rural residents to seek companionship and fulfill emotional demands, thus reducing the feeling of isolation. Internet use is a significant way to improve social connectedness, especially for isolated rural residents, whose main purpose of using the internet is to maintain contacts with family and friends [36]. The internet helps them to remove barriers of time and distance. Through the use of the internet and communication technologies such as smartphones, computers, and iPads, rural residents could connect with the outside world more conveniently and keep in touch with their children and friends in neighboring communities with no necessary in-person interactions. Through the internet, they could make more frequent social contacts, gain positive emotions and decrease loneliness, thus achieving a sense of satisfaction [37]. With reduced social exclusion and isolation, as well as expanded social capital, the well-being of the rural residents would be lifted up [38]



The internet is conducive to increasing channels for farmers’ information searching. More inclusive market information services become accessible for rural farmers, increasing their farming inputs such as improved seeds and fertilizer [39]. Using the internet reduces farmers’ information asymmetry and searching costs, broadens the sales of agricultural products, and facilitates product delivery [27,40,41,42,43,44]. E-commerce platforms such as Tmall, Taobao and Buy-together (Pin-duo-duo) enable farmers to connect with local and world markets [45]. Connecting urban consumers directly with rural farms significantly improves the sales of agricultural products. Moreover, internet adoption encourages farmers to participate in labor market and work off-farm. Mobile devices facilitate the efficiency of obtaining job-market information and commuting [46,47]. Farmers obtain job vacancy information and wage payments through the internet by clicking the mouse or surfing on their smartphones. E-commerce enables farmers to enlarge the sales market, participate in off-farm employments, or start a business. Rapid-developing online payment tools such as Alipay and WeChat Pay could enhance the remittance from children who work in the cities to their parents or siblings in rural areas [48].



With the fast development of internet technologies, rural residents adopt various applications, which are available from the App Store of smartphones, such as Tik Tok, Wechat, Micro Blog, etc. Rural residents, as well as urban residents, would enjoy watching attractive short videos, having video chats, and communicating online with others. The online activity range of rural residents is as wide as that of their diversified interests. Mobile games have become more and more popular, providing farmers multiple ways to spend leisure time. Farmers now have more learning opportunities through online courses. Rural residents could gain a higher level of life satisfaction as they have easy access to information and various online entertainment services [49].



Above all, internet use exerts a positive impact on social connectedness of rural residents, as well as provides multiple ways to seek information and entertainments [50,51]. Therefore, rural residents’ internet use might improve their well-being. In this respect, we predict the following:



Hypothesis 1.

Using the internet improves the sense of subjective well-being of rural residents. Despite the benefits of the internet, the adoption rate is still low in less-developed regions, especially in rural areas [52]. The internet in the western regions, and even in the central regions is likely to be a new thing, so the utilization of it may bring larger marginal effects on rural residents’ well-being. Therefore, we predict the following:





Hypothesis 2.

The impacts of internet use on the well-being of the rural residents from the central and western regions are more significant than those from the eastern regions.





As a modern technology, the ability of internet use has a threshold effect. Young rural farmers may be more capable than the middle-aged, let alone the elderly, so there may exist heterogeneity among people of different ages. Thus, we predict the following:



Hypothesis 3.

The impact of internet use on the feeling of subjective well-being is significantly different among age stages and younger rural residents benefit more from internet use.






3. Estimating Methods and Data


3.1. Model and Methodology


3.1.1. Ordered-Logit Model


To investigate the effects of internet use on rural residents’ subjective well-being in China, the study estimates the following model:


  S B  J i  =  α 0  +  α 1  i n t e r n e  t i  + α  X i  +  ε i   



(1)




where   S B  J i    is a dummy variable indicating farmers’ subjective well-being: when the value is below the critical value   C 0   (  S B  J i  = 0 )  , farmers are unhappy; when the value is higher than   C 0   but lower than   C 1   (  S B  J i  = 1  ), farmers are somewhat happy and so on; when the value is higher than   C 9   (  S B  J i  = 10 )  , farmers are very happy. The Ologit model is well suited for the objective of this study as the dependent variable in Equation (1) is an ordered discrete variable. The value of   S B  J i    are as shown in Equation (2):


  S B  J i  =       0 ,   S B  J i  ≤ C 0         1 ,   C 0 ≤ S B  J i  ≤ 1       … …       10 ,   C 9 ≤ S B  J i         



(2)







Assuming that    ε i    obeys uniform distribution and ᴧ indicates cumulative distribution function,   S B  J i    could be represented as below:


     P   S B  J i  = 0   = ᴧ   C 0 − X α         P   S B  J i  = 1   = ᴧ   C 1 − X α   − ᴧ   C 0 − X α        … … …      P   S B  J i  = 10   = 1 − ᴧ   C 9 − X α       



(3)







As the coefficients of Ologit estimation only provide limited information about the significant level and symbols, they are not intuitive. Therefore, the study reports marginal effects of independent variables on   H a p p i n e s  s i   , calculated as:


  ∂ P   S B  J i  = 10   / ∂ X = α ᴧ   C 9 − X α    



(4)








3.1.2. Propensity Score Matching


There might be selection bias of the regression as variables of ability, personal preference, etc., which affect farmers’ internet use might be omitted. PSM is able to mitigate selection bias based on observed heterogeneities, so it is used to deal with omitted variable bias. The first step is to estimate the propensity score based on the observable varieties. The Ologit model is utilized to forecast the probabilities of whether farmers will use the internet as follows:


  P    X i    = Pr (  D i  = 1 |  X i  )  



(5)







The second step is to match the treatment group which includes farmers who use the internet, and the control group which includes farmers who do not use the internet. Therefore, it may act like a random controlled trial and the selection bias could be eliminated. The next step is to compare the differences in farmers’ subjective well-being between the treatment group and the control group so that the coefficients of the impact of internet use on farmers’ well-being are calculated, which is the Average Treatment Effect on the Treated (ATT). As shown in Equation (6),    D i    illustrates the treatment variable that concludes 1 and 0. When    D i  = 1  , it represents the treatment group and    D i  = 0   means the controlled group.   P    X i      indicates the propensity score.    Y  1 i     and    Y  0 i     represent the estimation results of the treatment group and the control group, respectively.


    ATT   = E      Y  1 i   −  Y  0 i     |  D i  = 1   = E   E      Y  1 i   −  Y  0 i     |  D i  = 1   , P    X i             = E   E    Y  1 i   |  D i  = 1 , P    X i      − E [ E    Y  o i   |  D i  = o , P    X i      |  D i  = 1       



(6)








3.1.3. Endogenous Switching Regression


Subjective well-being is kind of personal mentality and the less happy ones may seek psychological comfort through the internet; happier people may use the internet more frequently as they have a more positive mentality. Therefore, simultaneity bias may exist. As PSM only mitigates selection bias of observed heterogeneities, it does not help when unobservable factors simultaneously affect the outcomes [48], so PSM may also underestimate the effects of internet use on subjective well-being. Therefore, we employ the ESR model which accounts for both observed and unobserved heterogeneities [48]. The procedure of carrying out the ESR regression is as follows: first, the probabilities of whether farmers use the internet are estimated by Ologit; second, the differences in the subjective well-being of the two samples, using and not using the internet, are estimated.



Equation (7) is the selection equation where    X i *    is an unobservable latent variable and when   i n t e r n e  t i *  > 0  ,   i n t e r n e t = 1  , which means the farmers use the internet;    C i    is a vector of control variables that contains not only the variables in    X i   , but also the dummy variable of whether internet is the main information channel;  β  and  θ  are parameters to be estimated;    μ i    is the random error.


  i n t e r n e  t i *  = β + θ  C i  +  μ i  ; i n t e r n e t = 1   ( i n t e r n e  t i *  > 0 )  



(7)







Equations (8) and (9) are the determination equations where   S B  J  1 i     and   S B  J  0 i     represent the subjective well-being of farmers who use and do not use the internet, respectively.    β 1   ,    β 0   ,    δ 1    and    δ 0    are coefficients;    σ  1 i     and    σ  0 i     are random error.


  S B  J  1 i   =  β 1  +  δ 1   X  1 i   +  σ  1 i     i f   i n t e r n e  t i  = 1  



(8)






  S B  J  0 i   =  β 0  +  δ 0   X  0 i   +  σ  0 i     i f   i n t e r n e  t i  = 0  



(9)







The subjective well-being of farmers who use the internet and who do not use are illustrated by Equations (10) and (11) and the counter-factual models are shown by Equations (12) and (13) as follows:


  E ( S B  J  1 i   | i n t e r n e  t i  = 1 ) =  β 1  +  δ 1   X  1 i   +  σ  1 i    



(10)






  E ( S B  J  0 i   | i n t e r n e  t i  = 0 ) =  β 0  +  δ 0   X  0 i   +  σ  0 i    



(11)






  E ( S B  J  0 i   | i n t e r n e  t i  = 1 ) =  β 0  +  δ 0   X  1 i   +  σ  1 i    



(12)






  E ( S B  J  1 i   | i n t e r n e  t i  = 0 ) =  β 1  +  δ 1   X  0 i   +  σ  0 i    



(13)







The ATT of the subjective well-being of farmers who use the internet is illustrated by the difference of Equations (10) and (12) as follows:


  ATT = E   S B  J  1 i   | i n t e r n e  t i  = 1   − E ( S B  J  0 i   | i n t e r n e  t i  = 1 )  



(14)







Similarly, the ATT of the subjective well-being of farmers who do not use the internet is illustrated by the difference of Equations (11) and (13) as follows:


  ATT = E   S B  J  1 i   | i n t e r n e  t i  = 0   − E ( S B  J  0 i   | i n t e r n e  t i  = 0 )  



(15)









3.2. Data and Variable Descriptions


The study utilizes the latest 2018 wave of CFPS covering 25 provinces, collected by Peking University. CFPS is a nationally representative survey of communities, families, and individuals, focusing on residents’ socio-economic activities, family relationships, physical and psychological health, and self-reported subjective well-being. The 2010 wave of CFPS is the baseline and the samples have been surveyed from then on permanently. The 2018 wave of CFPS designed detailed questions on individual internet use including the use of mobile equipment and computer, and residents’ self-reported subjective well-being, making it representative and authoritative. As our study aims to explore the influences of internet use on the subjective well-being of rural residents, samples who report no internet use are deleted and 13,986 samples of rural households are used in the empirical analysis.



The dependent variable refers to the self-reported subjective well-being of rural residents on an 11-point scale from 0 = very unhappy to 10 = very happy. The key independent variable is whether rural residents use the internet or not (0 = no, 1 = yes).The control variables include age and its squared term, gender, education, marital status, health status and whether the respondent belongs to the Chinese Communist Party (CCP) (0 = no, 1 = yes), according to Grover and Helliwell [14]; Wang and Pan [53]; and Zhu and Ma [54] et al. Table 1 lists the details and statistical descriptions of the variables.





4. Empirical Results


4.1. Empirical Results and Discussion


Table 2 shows the results from Ologit and the model runs well with the R2 and pseudo-R2 increasing gradually. The estimation reveals the subjective well-being of rural residents is positively affected by internet use on the 1% confidence level, which confirms Hypothesis 1. The results still hold when control variables and the dummy variable of provinces are included. Internet use provides farmers with various ways for accessing information, such as market information on agricultural products, online entertainments, and online shopping thus effectively improves farmers’ well-being. The results are similar to those of David [23]; Zhu and Ma [29]; Jin and Li [5]; and so on.



Gender negatively affects respondents’ subjective well-being, suggesting females are happier than males. The possible reason is that male farmers bare greater pressure from both family and work. With increasing age, farmers’ subjective well-being first decreases all the way to the nadir then increases, showing a U-shaped trend. The results align with Yu and Fiebig [55] and Zhou et al. [56]. Marital status is an important factor affecting subjective well-being and has the highest positive coefficient among all control variables. Married respondents have higher levels of subjective well-being than those not married. The finding is consistent with Grover and Helliwell [14], using samples from the UK. The possible reason might be that married people are accompanied by their spouses and are less likely to feel lonely. Rural residents with better education are more likely to be happy when using the internet as they tend to have higher employment probability and the capacity to comprehend the contents on internet [57]. Health positively contributes to subjective well-being significantly. Medical payments could be a heavy financial burden for farmers in China [58], so healthier farmers report to be happier. Farmers belonging to the CCP are happier as the identity of CCP members represents political capital as well as social capital, and increases income and invisible earnings. Political status may also provide people with more opportunities for social interactions and participation. The coefficient of per-capita net income is positive on the 5% confidence level, meaning that income is a vital factor in deciding whether farmers are happy or not.




4.2. Results of the Endogenous Test


Although internet use positively affects farmers’ subjective well-being, there might exist the problem of endogeneity. The study uses PSM and endogenous switching regression (ESR) model to deal with possible endogeneity.



4.2.1. Results of PSM


Firstly, the propensity scores of samples using the internet and the ones not using internet were matched, and the logit model was run including influencing factors of subjective well-being. Secondly, the propensity scores of rural residents using the internet were estimated according to the results of the model ran on the matched samples. The results of PSM are shown in Table 3. The Average Treatment Effect on the Treated (ATT) of the two samples, using and not using the internet, was calculated. The ATTs of k-nearest neighbor matching, radius matching, kernel matching, local linear regression matching and spline matching all show that internet use significantly improves the subjective well-being of rural residents, although the significance and value of ATTs are slightly different under different matching methods.




4.2.2. Results of ESR


The variable of internet use as the main information channel was used as the instrumental variable (IV) in the ESR and the results are shown in Table 4. According to Table 4,    ρ 1    and    ρ 2    are significantly different from zero on the 1% level, indicating the presence of sample selection biases in the results of benchmarking regression, which is inferior to those of ESR [59,60]. The ATT and Average Treatment Effect on the Untreated (ATU) were further calculated based on ESR and were compared with those from PSM. The results of PSM come from the ATT obtained from the spline matching of PSM. As shown in Table 5, the ATT and ATU from ESR are 1.9861 and 1.5236, respectively, while the coefficient estimated by Ologit is only 0.074, confirming the presence of selection bias and the underestimation of the effects of internet use on subjective well-being.





4.3. Robustness Check


In order to further verify the robustness of the regression results, a series of robustness tests were carried out, including replacing the core explanatory variable, internet use, with internet as the main information channel, and replacing the dependent variable, subjective well-being, with life satisfaction. Furthermore, we notice that some variables have many categories that make analysis difficult and do not provide much information, such as subjective well-being and education. Therefore, we further classify these two variables into four groups based on the relative frequency. Specifically, the four groups of subjective well-being are: 1 = very unhappy, 2 = relatively happy, 3 = relatively happy, and 4 = very happy. The four groups of education are: 1 = illiteracy, 2 = primary school, 3 = junior high school, and 4 = senior high school and college. The frequency, percent, and cumulative distribution of each group of the two variables are illustrated in Table A1. The statistical description of life satisfaction and newly grouped subjective well-being and education are shown in Table A2.



As shown in Table 6, column (1) shows the results of replacing the initial subjective well-being with the newly grouped one. The results are supportive of the former conclusions that internet use is conducive to improving the subjective well-being of farmers. Column (2) replaces the core explanatory variable, which support the significant positive effect of the internet as the main information channel on rural residents’ well-being. Column (3) replaces the dependent variable with life satisfaction and shows that internet use has a significant positive effect on it. Column (4) replaces the core explanatory and dependent variables simultaneously and the results still hold. Therefore, the above results further confirm that the effect of internet use on the subjective well-being of rural residents is robust and credible. In all the columns, the education status shows an upward trend, indicating that farmers with a better educational background tend to be happier when using the internet.





5. Further Discussion


5.1. Influencing Mechanism


How does internet use affect rural residents’ well-being? The study explores the influencing mechanism by replacing internet use with the frequency of online study, online social interaction, and online entertainment. The results of the Ologit model are shown in Table 7. The frequency of online study has the highest coefficient, 0.0408, compared to the other two. As a kind of capital accumulation, internet use can create a sense of self-cognition and psychological satisfaction in the process of obtaining information and rich knowledge. Online social interaction contributes to farmers’ subjective well-being as it brings more social connectedness through online chatting. Leisure and entertainment activities are both important factors affecting farmers’ subjective well-being. The internet provides online video, games, music, and other leisure activities which can help people to release pressure and enjoy life, to satisfy their spirit, which has been manifested by previous studies [57].




5.2. Heterogeneity


The above analysis obtains the average effect of internet use on farmers’ subjective well-being but does not distinguish the effects on different sample groups. In fact, due to various economic development levels and geographical environments in rural areas, the human capital and social capital of different sample groups are diverse in the initial motivation of internet use. The impact factors of internet use on the subjective well-being of rural residents might be quite different. Therefore, this study further divides rural residents by region (i.e., eastern, central and western regions (The eastern region includes 11 provinces, i.e., Beijing, Tianjin, Hebei, Liaoning, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong, and Hainan; the central region includes 9 provinces, i.e., Shanxi, Inner Mongolia, Jilin, Heilongjiang, Anhui, Jiangxi, Henan, Hubei, and Hunan; and the western region includes Chongqing, Sichuan, Guizhou, Yunnan, Tibet, Shaanxi, Gansu, Ningxia, Qinghai, Xinjiang, and Guangxi.)) and age (i.e., young as under 40 years old, middle-aged as between 40 and 60 years old, and elder as over 60 years old) to investigate the heterogeneity, in order to reach more detailed and meaningful conclusions, which are shown in Table 8.



Internet use positively affects farmers’ subjective well-being in the central and western regions at the 10% and 5% confidence levels, respectively. Specifically, in rural areas of Central and Western China, the probabilities of rural residents using the internet improving the subjective well-being are 8.16% and 8.97% higher than those not using the internet, respectively. The results suggest the existence of a digital divide caused by regional differences. On the one hand, the economic development and natural resource endowments are imbalanced among different regions. The economy in the eastern region is more advanced and the internet has been popular for many years. Thus, using the internet does not significantly affect the subjective well-being of eastern residents. In the central and western regions, due to the relatively slow economic development and weak internet infrastructure, internet use of rural residents started late, and is even still quite fresh. On the other hand, using the internet to obtain rich information resources and video resources brings a stronger sense of achievement and satisfaction to local residents, especially in the remote areas of Central and Western China. The finding confirms Hypothesis 2.



In terms of age, the impact of internet use on well-being of the elderly is not statistically significant. However, internet use has significant positive effects on the subjective well-being of the young and middle-aged people at the 1% and 5% confidence level, respectively. The probabilities of subjective well-being gained by young and middle-aged people who use the internet are higher by 36.4% and 6.4%, respectively, compared to those who do not use the internet. The results show that the effect of internet use on subjective well-being for young people is the strongest among all sub-samples, which confirms Hypothesis 3.





6. Conclusions and Policy Implications


Subjective well-being is the ultimate goal of people’s life. Farmers occupy a large proportion of the total population and their subjective well-being is important to general subjective well-being and social harmony in China. This study investigates the effects of internet use on farmers’ subjective well-being based on the 2018 wave of CFPS data, using multiple estimation methods including Ologit, PSM, and ESR. The following findings are emerging. First, internet use has a positive and statistically significant effect on the farmers’ subjective well-being. After addressing the endogeneity issue, the findings are robust. Second, the frequency of online study, online social interaction, and online entertainment are important channels affecting farmers’ well-being. Third, subjective well-being effects of internet use are heterogeneous among respondents. The benefits of using the internet are higher for rural residents from the central and western regions than those from the eastern regions. Young and middle-aged users are happier than older ones.



Based on the above findings, we put forward the following policy implications. First, the positive impact of internet use on farmers’ subjective well-being highlights the importance of government policies aiming at rural information and communication technology (ICT). Although more than 98% of China’s administrative villages have access to optical fiber and 4G, the internet penetration rate in rural areas is 58.8% as reported by the Statistical Report on the Development of China’s Internet issued by CNNIC. This means that rural people have access to the internet but may lack the ability to use it as they are either of low income or are not able to use smart phones or computers. Therefore, the diffusion of ICT should be a part of the social support program sponsored by the state especially in areas of low income levels, such as the provision of low-cost cell phones and talk time free-of-charge. Apart from the hard infrastructure, soft ones are also suggested as a complement. Efforts should also be made to strengthen the propaganda training projects of internet use in rural areas to improve the cognition and capacity of farmers to use the internet. Online study, online social interaction and online entertainment should be promoted among rural residents that subsequently improve their well-being.



Internet access has a more significant effect on farmers’ subjective well-being in Central and Western China than that in the eastern regions. This implies that there is no Matthew effect of the beneficial effect of internet in different regions, which provides important opportunities for the less developed regions to chase the eastern regions. Therefore, the government needs to prioritize the construction of ICT infrastructures, especially in the central and western regions, and provide more broadband services to eliminate the digital division. Moreover, social capital should be conducted to expand ICT in the central and western areas as a complementarity for the financial fund for the ICT infrastructure construction, to fulfill the balanced development among various regions.



As older internet users gain less enhancement in subjective well-being than younger ones, more attention should be paid to the well-being of the elderly. Due to the low education levels, elders in rural areas rarely adopt internet use, causing a low adoption rate. Therefore, training programs designed especially for the elders are required. The government should also encourage the participation of the elderly in the training programs. Instructors need to be patient when communicating with the elderly and teach them hand-in-hand when necessary as some elder people may have a lower level of practical abilities. Moreover, technology companies should simplify the interfaces to cater to the needs of the elders. It is also necessary to optimize the interfaces of internet terminal devices for older rural adults.



In general, the internet use of rural residents in China is still in its initial stage. The problems such as “extensive coverage of new infrastructure but low level of rural residents’ internet use” in western rural areas of China restrict the development of rural electronic business and the digital governance platforms. To make the huge amount of new infrastructure investment in the poor areas of Western China play a greater role, on the one hand, policy makers should firmly promote inclusive internet use training, e-commerce operation training, and the digital governance platform in rural areas to improve the development basis of internet-based assistance in rural areas. On the other hand, we should give full attention to the leading role of the typical demonstration of the “e-commerce poverty alleviation model village” and “digital governance model village”. In addition, whether inclusive internet use, e-commerce operation training, and access to digital governance platforms are mediating the impact of internet use on rural people’s subjective well-being may be of strong practical value, which is the focus of future research.
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Table A1. Frequency, percent and cumulative distribution of newly grouped subjective well-being and education.






Table A1. Frequency, percent and cumulative distribution of newly grouped subjective well-being and education.





	
Variables

	
Group

	
FrEquation

	
Percent

	
Cum.






	
Subjective well-being

	
1 = very unhappy

	
2167

	
13.48

	
13.48




	
2 = relatively unhappy

	
2915

	
18.13

	
31.62




	
3 = relatively happy

	
6035

	
37.55

	
69.16




	
4 = very happy

	
4957

	
30.84

	
100




	
Education

	
1 = illiteracy

	
3982

	
28.12

	
28.12




	

	
2 = primary school

	
3047

	
21.52

	
49.64




	

	
3 = junior high school

	
4390

	
31

	
80.64




	

	
4 = senior high school and college

	
2742

	
19.36

	
100
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Table A2. Statistical description of the variables used in the robustness check.






Table A2. Statistical description of the variables used in the robustness check.





	Variable
	Obs
	Mean
	Std. Dev.
	Min
	Max





	Category_subjective well-being
	13,986
	2.9241
	0.9545
	1
	4



	Category_education
	13,986
	2.4178
	1.0915
	1
	4



	Life satisfaction
	13,986
	3.8772
	1.1803
	1
	5



	Internet as the main information channel
	13,986
	0.4605
	0.4985
	0
	1
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Table 1. Description of the variables in the study.






Table 1. Description of the variables in the study.





	Variables
	Definitions
	Obs
	Mean
	Std. Dev.
	Min
	Max





	Subjective well-being
	Self-reported subjective well-being from 0 = very unhappy to 10 = very happy
	13,986
	7.0017
	2.7689
	0
	10



	Internet use
	1 if respondent uses the internet in 2018, 0 otherwise
	13,986
	0.4033
	0.4906
	0
	1



	Gender
	Gender of respondent: 1 = male, 0 = female
	13,986
	0.4954
	0.5000
	0
	1



	Age
	Age of respondent (years)
	13,986
	48.9261
	17.3703
	16
	100



	Age2
	Square term of Age
	13,986
	2695.4710
	1704.7720
	256
	10,000



	Marital status
	1 if respondent is married, 0 otherwise
	13,986
	0.7452
	0.4358
	0
	1



	Education
	The schooling years of respondent (years)
	13,986
	6.3905
	4.7163
	0
	22



	Health status
	1 if the respondent is healthy, 0 otherwise
	13,986
	2.8875
	1.2995
	1
	5



	Political identity
	1 if the respondent belongs to the CCP, 0 otherwise
	13,986
	0.0671
	0.2501
	0
	1



	Income
	Per-capita net income in logarithmic form
	13,986
	9.3008
	0.9309
	5.0106
	13.8547
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Table 2. Impact of internet use on rural residents: estimation results of Ologit.






Table 2. Impact of internet use on rural residents: estimation results of Ologit.





	
Variables

	
Ologit




	
(1)

	
(2)

	
(3)






	
Internet use

	
0.3194 ***

(0.0156)

	
0.0630 ***

(0.0241)

	
0.0740 ***

(0.0244)




	
Gender

	

	
−0.0442 **

(0.0184)

	
−0.0331 *

(0.0185)




	
Age

	

	
−0.0250 ***

(0.0038)

	
−0.0264 ***

(0.0038)




	
Age2

	

	
0.0002 ***

(0.0000)

	
0.0002 ***

(0.0000)




	
Marital status

	

	
0.7433 ***

(0.0282)

	
0.7355 ***

(0.0284)




	
Education

	

	
0.0073 ***

(0.0024)

	
0.0032

(0.0025)




	
Health status

	

	
0.1631 ***

(0.0081)

	
0.1565 ***

(0.0081)




	
Political identity

	

	
0.0075 *

(0.0038)

	
0.0101 ***

(0.0039)




	
Income

	

	
0.0234 **

(0.0106)

	
0.0193 *

(0.0111)




	
Dummy (province)

	
Uncontrolled

	
Uncontrolled

	
Controlled




	
Constant

	

	

	




	
R2

	

	

	




	
Pseudo-R2

	
0.0054

	
0.0312

	
0.0355




	
N

	
16074

	
13986

	
13986








Note: ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively.
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Table 3. Results of PSM under different matching methods.






Table 3. Results of PSM under different matching methods.





	
Matching Methods

	
Sample

	
Treated

	
Controls

	
ATT

	
S.E.

	
T-Stat






	
K-nearest neighbor matching

	
Unmatched

	
7.5144

	
6.6553

	
0.8591

	
0.0472

	
18.21




	
Matched

	
7.51403

	
6.9639

	
0.5501

	
0.0385

	
14.3




	
Radius matching

	
Unmatched

	
7.5144

	
6.6553

	
0.8591

	
0.0472

	
18.21




	
Matched

	
7.51403

	
6.6527

	
0.8614

	
0.1129

	
7.63




	
Kernel matching

	
Unmatched

	
7.5144

	
6.6553

	
0.8591

	
0.0472

	
18.21




	
Matched

	
7.51403

	
6.6426

	
0.8715

	
0.1024

	
8.51




	
Local linear regression matching

	
Unmatched

	
7.5144

	
6.6553

	
0.8591

	
0.0472

	
18.21




	
Matched

	
7.5140

	
6.6164

	
0.8977

	
0.1291

	
6.95




	
Spline matching

	
-

	
-

	
-

	
0.8803

	
0.1165

	
7.55








Note: k-nearest neighbor matching takes the form of no replacement; the radius is set to be 0.001 in the radius matching; ATT, standard error and t statistics from the spline matching comes from bootstrap method with 500 iterations.
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Table 4. Results of ESR.






Table 4. Results of ESR.





	
Variables

	
Selection

	
Internet Use




	
Users

	
Non-Users






	
Gender

	
0.0648 ***

(0.0308)

	
−0.1309 **

(0.0536)

	
−0.1796 ***

(0.0661)




	
Age

	
−0.0065

(0.0072)

	
−0.1096 ***

(0.0139)

	
0.0816 ***

(0.0148)




	
Age2

	
−0.0005 ***

(0.0001)

	
0.0014 ***

(0.0002)

	
−0.0005 ***

(0.0001)




	
Marital status

	
0.1537 ***

(0.0478)

	
0.7544 ***

(0.0817)

	
2.9659 ***

(0.0830)




	
Education

	
0.0616 ***

(0.0040)

	
0.0076 ***

(0.0086)

	
−0.0066

(0.0089)




	
Health status

	
−0.0087

(0.0123)

	
0.3904

(0.0242)

	
0.3722 ***

(0.0239)




	
Political identity

	
0.0156 **

(0.0067)

	
0.0016

(0.0117)

	
0.0374 ***

(0.0142)




	
Income

	
0.1737 ***

(0.0174)

	
0.0616 *

(0.0321)

	
−0.0195

(0.0344)




	
Dummy (province)

	
Controlled

	
Controlled

	
Controlled




	
Constant

	
−1.6111 ***

(0.2169)

	
7.2214 ***

(0.4052)

	
0.8544 ***

(0.5056)




	
Internet as the main

information channel

	
1.2769 ***

(0.0312)

	

	




	
    ρ 1    

	

	
−0.1934 ***

(0.0417)

	







	
    ρ 2    

	

	

	
−0.3451 ***

(0.0425)




	
N

	
13,986








Note: ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively.
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Table 5. ATT of the effects of internet use on subjective well-being of rural residents.






Table 5. ATT of the effects of internet use on subjective well-being of rural residents.





	Subjective Well-Being
	ATT
	ATU
	PSM-ATT





	Internet use
	1.9861 ***

(0.0238)
	1.5236 ***

(0.0175)
	0.8803 ***

(0.1165)







Note: *** denote significance at the 10% level.
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Table 6. Results of robustness check.






Table 6. Results of robustness check.





	

	
Category_Subjective Well-Being

	
Subjective Well-Being

	
Life Satisfaction

	
Life Satisfaction




	

	
(1)

	
(2)

	
(3)

	
(4)






	
Internet as the main information channel

	

	
0.1710 ***

(0.0221)

	

	
0.1698 ***

(0.0223)




	
Internet use

	
0.080 ***

(0.025)

	

	
0.0738 ***

(0.0245)

	




	
Gender

	
−0.037 *

(0.019)

	
−0.0268

(0.0187)

	
−0.0336 *

(0.0186)

	
−0.0329 *

(0.0186)




	
Age

	
−0.027 ***

(0.004)

	
−0.0231 ***

(0.0039)

	
−0.0250 ***

(0.0037)

	
−0.0236 ***

(0.0037)




	
Age2

	
0.000 ***

(0.000)

	
0.0002 ***

(0.0000)

	
0.0002 ***

(0.0000)

	
0.0002 ***

(0.0000)




	
Marital status

	
0.710 ***

(0.029)

	
0.7390 ***

(0.0285)

	
0.6985 ***

(0.0283)

	
0.6906 ***

(0.0282)




	
Primary school

	
0.009

(0.030)

	
−0.0035

(0.0290)

	
0.0010

(0.0288)

	
−0.0053

(0.0288)




	
Junior high school

	
−0.008

(0.029)

	
−0.0557 *

(0.0286)

	
−0.0268

(0.0286)

	
−0.0510 *

(0.0286)




	
Senior high school and college

	
0.126 ***

(0.035)

	
0.0531

(0.0334)

	
0.0816 **

(0.0334)

	
0.0515

(0.0333)




	
Health status

	
0.157 ***

(0.008)

	
0.1563 ***

(0.0081)

	
0.1569 ***

(0.0081)

	
0.1564 ***

(0.0081)




	
Political identity

	
0.117 ***

(0.037)

	
0.0793 **

(0.0349)

	
0.0833 **

(0.0348)

	
0.0784 **

(0.0349)




	
Income

	
0.028 **

(0.012)

	
0.0149

(0.0110)

	
0.0214 *

(0.0110)

	
0.0182 *

(0.0110)




	
Dummy (province)

	
Controlled

	
Controlled

	
Controlled

	
Controlled




	
Pseudo-R2

	
0.0512

	
0.0366

	
0.0331

	
0.0340




	
N

	
13,986

	
13,986

	
13,986

	
13,986








Note: ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively.
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Table 7. Mechanism analysis of internet use on subjective well-being of farmers.
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Subjective Well-Being of Farmers




	

	
(1)

	
(2)

	
(3)






	
Frequency of online study

	
0.0408 ***

(0.0053)

	

	




	
Frequency of online social interaction

	

	
0.0191 ***

(0.0044)

	




	
Frequency of online entertainment

	

	

	
0.0126 ***

(0.0045)




	
Gender

	
−0.0311 *

(0.0185)

	
−0.0320 *

(0.0185)

	
−0.0335 *

(0.0185)




	
Age

	
−0.0237 ***

(0.0038)

	
−0.0252 ***

(0.0038)

	
−0.0263 ***

(0.0038)




	
Age2

	
0.0002 ***

(0.0000)

	
0.0002 ***

(0.0000)

	
0.0002 ***

(0.0000)




	
Marital status

	
0.7528 ***

(0.0285)

	
0.7358 ***

(0.0284)

	
0.7373 ***

(0.0284)




	
Education

	
0.0003

(0.0025)

	
0.0026

(0.0025)

	
0.0033

(0.0025)




	
Health status

	
0.1571 ***

(0.0081)

	
0.1565 ***

(0.0081)

	
0.1566 ***

(0.0081)




	
Political identity

	
0.0091 **

(0.0039)

	
0.0100 ***

(0.0039)

	
0.0104 ***

(0.0039)




	
Income

	
0.0186 *

(0.0111)

	
0.0170

(0.0112)

	
0.0189 *

(0.0112)




	
Dummy (province)

	
Controlled

	
Controlled

	
Controlled




	
Pseudo-R2

	
0.0362

	
0.0356

	
0.0355




	
N

	
13,986

	
13,986

	
13,986








Note: ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively.
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Table 8. Heterogeneity analysis of internet use on subjective well-being of farmers.
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Region

	
Age




	

	
Eastern Region

	
Central Region

	
Western Region

	
Young

	
Middle-Aged

	
Elderly






	
Internet use

	
0.0266

(0.0444)

	
0.0816 *

(0.0465)

	
0.0897 **

(0.0370)

	
0.3643 ***

(0.0528)

	
0.0640 **

(0.0314)

	
0.0936

(0.0714)




	
Gender

	
−0.0681 **

(0.0325)

	
−0.0285

(0.0341)

	
−0.0310

(0.0303)

	
−0.0084

(0.0322)

	
−0.0522 *

(0.0299)

	
−0.1865 ***

(0.0380)




	
Age

	
−0.0216 ***

(0.0069)

	
−0.0212 ***

(0.0069)

	
−0.0298 ***

(0.0061)

	
−0.1474 ***

(0.0231)

	
−0.1444 ***

(0.0477)

	
0.3912 ***

(0.0492)




	
Age2

	
0.0002 ***

(0.0001)

	
0.0002 ***

(0.0001)

	
0.0002 ***

(0.0001)

	
0.0023 ***

(0.0004)

	
0.0014 ***

(0.0005)

	
−0.0028 ***

(0.0003)




	
Marital status

	
0.7653 ***

(0.0507)

	
0.8322 ***

(0.0537)

	
0.6326 ***

(0.0449)

	
0.5221 ***

(0.0513)

	
0.8774 ***

(0.0606)

	
1.0106 ***

(0.0463)




	
Education

	
0.0017

(0.0047)

	
0.0074

(0.0048)

	
0.0016

(0.0038)

	
0.0179 ***

(0.0053)

	
0.0002

(0.0039)

	
0.0061

(0.0045)




	
Health status

	
0.1897 ***

(0.0143)

	
0.1776 ***

(0.0146)

	
0.1212 ***

(0.0134)

	
0.1966 ***

(0.0164)

	
0.1673 ***

(0.0124)

	
0.1533 ***

(0.0139)




	
Political identity

	
0.0075

(0.0073)

	
0.0178 **

(0.0071)

	
0.0078

(0.0060)

	
−0.0047

(0.0080)

	
0.0067

(0.0059)

	
0.0165 ***

(0.0062)




	
Income

	
0.0276

(0.0179)

	
0.0170

(0.0207)

	
−0.0015

(0.0179)

	
−0.0119

(0.0206)

	
0.0649 ***

(0.0176)

	
0.0287

(0.0176)




	
Dummy (province)

	
Controlled

	
Controlled

	
Controlled

	
Controlled

	
Controlled

	
Controlled




	
Pseudo-R2

	
0.0346

	
0.0377

	
0.0247

	
0.0247

	
0.0285

	
0.0654




	
N

	
4518

	
4191

	
5082

	
4350

	
5526

	
4110








Note: ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively.
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