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Abstract

:

Widespread use of digital information technology is having a significant impact on economic growth and people’s well-being. This paper assesses the mediating role of social capital in the impact of digital information technology on multidimensional poverty. Due to differences in regional, industrial structure and other factors, digital information technology has different impacts on urban and rural residents. In this paper, the China Family Panel Studies (CFPS) database is used for data, and a mediating effect model is used to study the problem. The digital information technology use was found to enhance social capital from social network, social participation and social trust, and subsequently alleviates multidimensional poverty. The results indicate that social trust plays a more significant mediating role than social capital and social participation on the impact of digital information technology on multidimensional poverty. Furthermore, the results reveal that the use of digital information technology has varying effects on poverty reduction among different income groups, with a much higher effect on low-income groups. However, the mediating effect of social capital in high-income groups is higher than that in low-income groups. In particular, social capital in the top 25% of income groups has the highest mediating effect. In the heterogeneity analysis between urban and rural areas, it is found that the multidimensional poverty situation in urban areas is significantly better than that in rural areas, because urban residents have a higher use of digital information, and at the same time, the quality of social capital in urban and rural groups is different, leading to the difference in the effect of digital information technology on poverty reduction of multidimensional poverty. Based on the results of the study, we believe that the use of digital information technology has actually improved the multi-dimensional poverty status of all groups, and social capital plays a key mediating role in it. Relying on the progress of digital information technology, we can build more convenient social network. Establish more adequate channels of information communication, enhance social trust and social participation, and alleviate multidimensional poverty.
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1. Introduction


As the study of poverty is a continuous process, the understanding of poverty has changed from absolute poverty to relative poverty, from one-dimensional poverty to multidimensional poverty, and from income poverty to ability poverty.



In history, when the level of economic development was relatively low, absolute poverty received more attention. In the early 20th century, the British economist Rowntree first defined poverty as a situation that exists when the total income is insufficient to obtain the minimum life necessities required to maintain the normal function of the body, including food, clothes, housing, etc., [1]. American economists established the “Engel’s coefficient”, dividing the minimum food cost by the corresponding consumption expenditure to get the Engel’s coefficient as the poverty line [2]. With economic development, the proportion of absolute poverty decreases, whereas relative poverty gradually becomes prominent. It is now established that measuring poverty should not rely on income solely, since poverty includes also the deprivation of welfare and the increase of vulnerability. In this respect, the relative poverty theory asserts that poverty analyses should go beyond meeting the basic living needs to acknowledge issues related to exclusion and deprivation [3]. However, either absolute or relative poverty takes income as the only measurement. It cannot comprehensively reflect the diversity of poverty and characteristics of poverty changes. Other poverty and human development issues cannot be depicted from the single perspective of income. The concept of poverty has gradually broadened from the income dimension to the ability poverty and the right poverty. Amartya Sen, pointed out that poverty not only refers to low income, but also to the deprivation of human basic needs and rights, including education, health, drinking water, housing, and sanitation [4]. At present, the bulk of the literature on multidimensional poverty focuses on its measurement and identification, consisting of income, education, health, and living standard, etc. Human poverty, proposed by the United Nations development program (UNDP) in 1997, includes economic indicators such as per capita national income, life expectancy, education, and living conditions. Rights poverty is redefined as poverty caused due to lack of rights in relation to social, economic, political, and other fields. In 2010, the UNDP broadened its view to multidimensional poverty to include health, education and living standard, which cover 10 indicators such as educational attainment, drinking water, electricity, daily fuel, and school attendance. Currently, the most widely used multidimensional poverty index (MPI) is the one proposed by the Oxford Poverty and Human Development Center (OHPI) and UNDP, which is constituted of 10 indicators and includes three dimensions, namely: education, sanitation, and life condition. According to Sen [4], the root of family poverty is caused by the deprivation of basic ability and rights, and thus he proposed in that the multidimensional poverty theory should be defined by the standard of capacity [4]. Therefore, multidimensional poverty is widely applied because of its precise measurement of family living conditions. In 17 goals of the 2030 Agenda for Sustainable Development, eliminating poverty in all forms around the world is set to be the primary goal (SDG#1) [5]. At present, China has just announced that it has solved the problem of absolute poverty comprehensively. Therefore, we have an interest in this research. When we solve the problem of income poverty comprehensively, what is the situation of multidimensional poverty in China?



Digital information technology also offers new ways to reduce poverty. Along with the wave of the fifth information revolution, the influence of digital information technology on life is increasing. Since the emergence of the fourth generation of mobile communication and its technology in 2012, digital information technology represented by mobile phones and the Internet has been rapidly popularized in China and is increasingly influencing production and life. In 2019, the penetration rate of digital economy in China’s agriculture, industry and service industry was estimated at 8.2%, 19.5%, and 37.8%, respectively. As the application of digital information technology expands and its influence deepens in China, we begin to consider its impact on multidimensional poverty. Several studies have pointed out that the use of digital information can improve people’s working and living standards. For example, Feldman and Klaas (2002) found that the use of the Internet helps residents to obtain suitable jobs, thus alleviating income poverty [6]. However, the use of digital information affects residents’ lives in multiple ways. On the one hand, digital information makes residents’ life and connection with the outside world more convenient. The truth is that the poor do not have access to digital information due to the low income, geographic isolation and limited transportation, so they cannot benefit from digital information technology. The digital divide brought about by this passive choice is unconducive to their poverty alleviation, rather it may even increase the gap between the rich and the poor to some extent, aggravating multidimensional poverty. Therefore, the first question in this paper is how the use of digital information technology affects multidimensional poverty. Second, the paper addresses the questions of how does the use of digital information affect multidimensional poverty? Is there heterogeneity among different groups? How to deepen the promotion of digital information technology in order to solve the multidimensional poverty problem more effectively?



Social capital, an important part of family capital, is found to have a significant effect on poverty and well-being. The concept was first put forward by Lidda Hannifan, who regarded “social capital” as a beneficial resource to the development of individuals and communities. This means that individuals will benefit from the mutual assistance, sympathy, and friendship provided by the community, and subsequently the community as a whole will be developed on the basis of the cooperation of its members [7]. The French sociologist Pierre Bourdieu further explained social capital from the perspective of social network, regarding it as a relatively stable, institutionalized, and sustainable social relationship network that can provide certain resources. It exists in kinship, professional, organizational, and neighborhood relationships, being strengthened through institutionalized network relationships and fixed behaviors [8,9]. As for the benefits of social capital, Putnam [10] views social capital from a public goods perspective and indicates that intensive social interaction network and the restrictive mechanism of voluntary associations reduce opportunism, opportunism and “free riding”, which represent the necessary basis for the establishment of trust relationship and credit society [10]. The influence of social capital on welfare is studied through dividing social capital. Han divided social capital heterogeneity into bonding social capital, bridging social capital and connecting social capital. He pointed out that the welfare of the poor changes with their social capital [11].



With the development of social capital theory, the literature suggests that social capital has a significant impact on income, employment and other multidimensional family poverty. Granovetter argues that any individual economic behavior is always embedded in the social network, bound to be influenced by social relationships, norms, and trust unconsciously [12]. Social trust and norms can significantly alleviate farmer’s multidimensional poverty. Social capital is one of the most important variables that influence poverty, so impoverished people in poor areas are able to get rid of poverty if they have rich social capital that ensures close social network and a high level of trust and mutual benefit [13]. Using the US census data, Rati studied the relationship between social capital and income distribution and concluded that every 1% increase in social capital would reduce the income inequality coefficient by 0.2% [14].



A critical look at the previous studies points out a number of research gaps. First, although the relationship between Internet use and poverty is studied extensively, emerging carriers such as mobile phones are not considered. The connotation of digital information technology broadens and its influence on life increases because of the rapid development of communication technology. Therefore, the more inclusive and explanatory extension of traditional Internet is developed, the more digital information technology is powerful to explain multidimensional poverty. Second, in terms of the impact of the Internet on multidimensional poverty, previous studies focus on the assessment of the impact, whereas the mechanisms of the impact received less attention, making it difficult to understand exactly how the use of digital information affects multidimensional poverty.



Third, the majority of studies about mediating effect models use coefficient difference method for testing, which cannot be applied to more complex mediating analyses involving multiple mediating variables or with adjustment [15]. In this paper, the coefficients method’s product is selected with the Bootstrap test method to test the mediating effect of social capital, which can identify the proportion of the mediating effect and its significance and influence degree.



Although it is generally believed that the development and use of digital information technology is conducive to the accumulation of social capital, previous studies were generally theoretical in nature and lack empirical analysis. Some studies have drawn empirical conclusions, but they focused mainly on economic poverty rather than multidimensional poverty. In addition, the impact of digital information on multidimensional family poverty through “social capital” pathway remains underreached.



Therefore, this paper extends the existing literature by offering a new theoretical framework for analyzing the in the relationships between digital information, social capital and family multidimensional poverty (Figure 1). With empirical data, the influence of digital information technology on multidimensional family poverty and its internal mechanism are analyzed. Digital information technology enhances social trust by reducing the cost of connecting to social networks, providing more publicly available data, and providing residents with more channels for social participation. These influences on social capital further affect the development opportunities of families and the material living standards to alleviate the multi-dimensional poverty of families. Suggestions on how to effectively exploit the potential of information technology to reduce multidimensional poverty are put forward. More specifically, the paper contributes to the existing knowledge in several important ways. First, the paper extends the definition of poverty from economic poverty to multidimensional poverty by including 7 dimensions. To measure family life and development in a more comprehensive way. Second, the paper explores the reduction of multidimensional poverty from the perspectives of digital information technology use and social capital and it tests its influencing factors using Logit regression. Third, the paper uses a large survey data from the China Family Panel Studies (CFPS), which cover 25 Chinese provinces to study the relationship between the use of digital information and multidimensional poverty of households, and thus it offers a comprehensive assessment of the impact of digital information technology on multidimensional poverty. Fourth, the paper uses a mediating effect test of social capital to further analyze the mechanism by which digital information technology influences multidimensional poverty to expand the research on the effect of digital information on multidimensional poverty. Fifthly, through the analysis of the heterogeneity of digital information technology use and social capital of urban and rural groups, the paper further discusses the mechanism of digital information technology on multidimensional poverty.




2. Theoretical Framework


2.1. The Relationship between the Use of Digital Information Technology and Multidimensional Poverty


Changes brought by digital information technology cover all aspects of life. According to the empirical studies on evaluating the economic effects of digital financial development, it is generally believed that digital information technology has the characteristics of inclusive growth, which contributes to economic growth and plays a positive role in narrowing the urban-rural income gap [16]. However, Toffler found that information gap and wealth disparity are broadened because of differences in the ownership, application, and innovation ability of information and network technology. This implies that the relationship between digital financial development and multidimensional poverty may be more complex [17]. Does digital information technology reduce income inequality, or does it make poverty worse because of the digital divide? Fabritz studied the effect of regional broadband availability on local economic activity in German taking local employment as a main indicator. He found that the Internet popularizing rate has a positive impact on the employment rate, especially in rural areas [18]. Likewise, Feldman et al. found that the use of the Internet is conducive to obtaining suitable jobs for resident [6]. Based on this evidence, this paper proposes the first research hypothesis (Hypothesis 1): the use of digital information technology can contribute to alleviating multidimensional family poverty.




2.2. The Relationship between the Use of Digital Information Technology and Social Capital


Some studies pointed out that different ways of digital information communication will influence different types of social capital. For example, WeChat, Chinese multifunctional mobile messaging application, helps accumulate bonding, connect social capital, and microblog is conducive to maintaining social capital [19]. From the perspective of digital information use, Ellison et al. found that social media has become an important way for people to obtain and exchange information, which significantly increases bridging social capital [20]. Accordingly, this paper proposes the second research hypothesis (Hypothesis 2): the use of digital information technology is conducive to the improvement of family social capital.




2.3. The Relationship between Social Capital and Multidimensional Poverty


Social capital is a multidimensional concept. Putnam divided social capital into three dimensions: social network, social trust, and social participation [21]. Social network is a network of human resources composed of embedded relationships among members of a common organization, the construction of which becomes more convenient and low-cost because of digital information technology. Narayan found that social network makes people more likely to be transferred from pure farming to work in township enterprises, or go out to work. He thought that social network plays an important role in the process of transmitting labor market information. Thus, the popularization of social network can improve residents’ income to a certain extent and alleviate poverty [22]. Besides, social network has the function of sharing risks and smoothing shocks [23].



As another important core dimension of social capital, social trust is defined as a kind of psychological expectation that members in mutual communication have for others’ behavior in line with social norms and rules. It alleviates multidimensional poverty by increasing information transparency, truthfulness, and filtering redundant information to reduce the transaction time and money costs. This is because trust originates from the rational choice and repeating interaction between people. We note that reducing information asymmetry can be more conducive to trust building. Using data from the World Values Survey, Fisman et al. confirm the positive effect of two-way communication on trust establishment [24]. Arrow proposed that social trust can significantly promote economic growth because trust should be involved in all business transactions, and thus, he argued that the recession of the world economy is due to the lack of mutual trust [25].



Social participation refers to the behavioral input in which an individual can freely communicate and exchange information with others through participation in political, economic, cultural, and other social activities [26]. Social participation, also known as the reciprocity index, is a measure of a family’s social capital from higher social goals and social literacy. This means the willingness of individuals to help others and the belief that they will be helped by others at some point in the future. Therefore, the third research hypothesis (Hypothesis 3) it that: high levels of the social network, social trust, and social participation are conducive to the alleviation of multidimensional poverty. However, the core argument is Hypothesis 4: digital information technology alleviates multidimensional poverty through the mediating effect of social capital.





3. Data and Methods


3.1. Data Sources


The empirical analyses in this paper are based on data from CFPS, a biennial tracking survey conducted for the first time in 2010 by the China Social Science Survey Center at Peking University. The CFPS National Baseline Survey covers 25 provinces and uses a three-stage cluster sampling design with unequal probability, which can be regarded as a nationally representative sample. While this paper focuses on the intermediary effect of social capital on the relationship between the use of digital information and multidimensional poverty, social capital and multidimensional poverty are often measured as a family unit, and thus our sample will be limited to data with complete information at the family level. Thus, after screening, the final samples were 37,816 samples from CFPS database in 2014, 2016, and 2018.




3.2. Measurement of Multidimensional Poverty


This paper uses the A-F method to construct multidimensional poverty index. Sen’s theory of multidimensional poverty of building “double threshold method” is used for A method to measure the multidimensional poverty. At present, this method is the mainstream approach for multidimensional poverty measurement, which meets the requirement of the dimension of poverty measurement and rational and have stronger reality and technical feasibility. In addition, the method has been widely adopted due to its suitability for both continuous and discrete data [4,27]. A-F method is a combination of Alkire and Foster’s method based on multidimensional poverty index and SEN1′s method. The establishment of the multidimensional poverty indicator system is based on the adaptive correction of MPI1 made by the authors of this study and the information provided by CFPS survey data [28,29]. Specifically, seven applicable dimensions were defined, as shown in Table 1. A family was regarded to be poor, if it was deprived on three or more indicators. Where,   M  P  qit     represents the poverty status of the i family in the q dimension in the year t, poverty (  M  P  qit     = 1) and non-poverty (  M  P  qit     = 0), the formula for calculating the multidimensional poverty status   M  P  qit     of the family is as follows:


  M  P  it   =   ∑  q = 1  7   M  P  qit      



(1)








3.3. Measures of Social Capital


Drawing on Pulnam’s definition of social capital, this paper comprehensively measures family social capital from three dimensions: social network, social trust and social participation, and it further introduces a number of secondary indicators based on the specific context of China [30]. The social network index is measured by the breadth and depth of the social network. The breadth index assesses the status and the depth index measures the expense of human etiquette. The social trust index includes not only the connection and trust with the specific individuals around us, but also the trust in society and the confidence to have a better future life. Digital information brings more convenient and effective communication, regular communication links, or convenient transportation, which enhances mutual understanding and improve the probability and willingness to help each other. In this paper, transportation and communication expenditure and confidence in the future are selected as indicators of social trust. In the index of social participation, this paper selects whether the family has made social donations in the past year to measure the degree of social participation (reciprocity index) of the family.



Social capital has multidimensional characteristics, which require a comprehensive measurement method, such as: principal component analysis, factor analysis, and coefficient of variation method. In order to reflect the contribution of different indicators to family social capital, this paper uses the coefficient of variation method to calculate the weight of each indicator. Compared to the principal component and factor analysis, the coefficient of variation method originates from the dataset itself, which helps avoiding the subjective judgment brought by the expert rating, and thus it can objectively reflect the actual level of family social capital. The coefficient of variation of the index I in the coefficient of variation method is defined as follows:


   V i  =  σ i  /    x i   ¯   



(2)







The corresponding weight formula is as follows:


   ω i  =  V i  /   ∑  i = 1  n    V i    ( 0 ≤  ω i  ≤ 1 )  



(3)







The above formula is the standard deviation of index i of    σ i   , and      x i   ¯    is the average value of index    x i   . The greater the weight of    ω i   , the more important the index is to family social capital. Considering the dimensionality of different indicators, this paper adopts the linear deviation coefficient method to standardize each indicator. The specific formula is as follows:


   x  ij   = (  A  ij      − m    ij   ) / (  M  ij      − m    ij   )  



(4)




where    x  ij     is the standard value of the JTH index after standardization, with a value range of 0 and 1,    A  ij     is the original value of the JTH index,    m  ij     is the minimum value of the JTH index, and    M  ij     is the maximum value of the JTH index.



The assigned weight of each index in dimension i is:


  S   ocial  i  = 1 −      ω  i 1  2  ( 1    − x    i 1    ) 2  +  ω  i 2  2  ( 1    − x    i 2    ) 2  + ⋅ ⋅ ⋅ +  ω  ik  2  ( 1    − x    ik    ) 2         ω  i 1  2  +  ω  i 2  2  +  ω  i 3  2       



(5)







Target layer for the social capital, the rule layer for the social network, social trust, social participation, the plan layer for five specific indicators, then the standardized processing to the various index, and level of index weight is obtained by calculating the variation coefficient respectively and secondary index weight, finally calculated the social network, social trust, social participation, and social capital measurement results, as shown in Table 2.



The measurement data in Table 2 show that the weights of social network, social trust, and social participation are 0.249, 0.242, and 0.509, respectively. The weight of social network is different from the weight in common cognition, with a relatively low proportion, implying that the influence of informal institutions gradually decreases in the process of social change and economic development. The weight of social participation is larger, which indicates that the reciprocity increases with the strengthening of social links under the development of digital economy.





4. Model Setting and Verification


4.1. Model Setting


4.1.1. Ordered Logit Regression Model


According to Equation (1), the dimensional number of the explained variable “multidimensional poverty” can be used as orderly and internally arranged data so that the larger the value, the deeper the multidimensional poverty of a family. In line with existing literature, the paper chooses the multidimensional poverty dimension as the explained variable to study the impact of digital information technology use and social capital on multidimensional poverty. The larger the poverty dimension, the deeper the multidimensional poverty of poor households. Thus, the multi-classified ordered Logit regression model was constructed as follows:


  p ( M  P  it   = j |  x  it   ) =  1  1 +  e  − ( α + β  x     it     )      



(6)




where   M  P  it     is the explained variable, representing the multidimensional poverty status of poor households, and each grade of   M  P  it     is assigned a value j (j = 0, 1, 2, 3, 4, 5, 6, 7). Different values of j respectively represent “no poverty”, “one-dimensional poverty”, “two-dimensional poverty”, “three-dimensional poverty”, “four-dimensional poverty”, “five-dimensional poverty”, “six-dimensional poverty”, and “seven-dimensional poverty”;



   x  it     represents explanatory variables and control variables of digital information use and social capital dimensions. α  represents the parameter to be estimated at the intercept and  β  represents the partial regression coefficient of each explanatory variable. Since  β  cannot be directly used to explain the probability of the classification variable, it needs to be explained in the form of risk ratio (OR value). The above Logit regression model is further transformed into:


  logit (  P j  ) = ln   P (   MP   it   ≤ j )   1 − P (   MP   it   ≤ j )   = α + β  x  it    



(7)




where    P j    represents the probability when   M  P  it     is evaluated as j;  α  and  β  are the parameters to be estimated. After the parameter estimation is obtained, the probability of occurrence in a particular case can be obtained by the following formula:


  P (   MP   it   ≤ j ) =    e  α + β  x  it       1 +  e  α + β  x  ti        



(8)








4.1.2. Mediating Effect Model


In recent years, mediating effect models have been widely used in psychology and other fields of social sciences because they can analyze the process and mechanism of the influence of independent variables on dependent variables [15]. In order to accurately evaluate the intermediate transmission mechanism of social capital, this paper builds the following mediating effect model. According to the sequential test of mediating effect proposed by Baron and Kenny [31], the relationship between variables is as follows:


  Y = cX +  ε 1   



(9)






  M = aX +  ε 2   



(10)






  Y =   c ′  X  + bM +  ε 3   



(11)







In the mediating effect model, the coefficient c of Equation (9) is the total utility of the independent variable X to the dependent variable Y. The coefficient a of Equation (10) is the effect of X on the mediating variable M. The coefficient b of Equation (11) measures the influence of the mediating variable on Y after controlling for the influence of X. The effect of M on Y, the coefficient c ‘is the direct effect of X on Y after controlling for the effect of M. AB is the mediating effect of X on Y through M, that is, the influence of independent variable X on dependent variable Y through the mediating variable M is called indirect effect. The relationship between total and direct effects is as follows:


  c =  c ′  + ab  



(12)







In order to empirically analyze the impact of digital information use on family multidimensional poverty and the role of social capital in this mechanism, two econometric models are constructed. First, in order to investigate the direct impact of digital information technology use on multidimensional poverty of households, this paper examines the relationship between digital information use and multidimensional poverty on the basis of controlling the characteristics of mutual assistance, family characteristics and social characteristics, as shown in Equation (13):


    MP   it   =  α 0  +  α 1    DIU   it   + Σ  α 2   X  i t   +  ε  1 it    



(13)







Second, in order to further investigate the indirect influence path of digital information use on multidimensional poverty of households, social capital is added as an intermediary variable, and Equation (13) is extended to Equations (14)–(16):


    MP   it   =  α 0  +  α 1    DIU   it   + Σ  α 2   X  i t   +  ε  1 it    



(14)






    SC   it   =  β 0  +  β 1    DIUse   it   + Σ  β 2   X  it   +  ε  2 it    



(15)






    MP   it   =  γ 0  +  γ 1    DIU   it   +  γ 2    SC   it   + Σ  γ 3   X  it   +  ε  3 it    



(16)




where     MP   it     represents the multidimensional poverty index and     DIU   it     represents the use of digital information use.



In Equations (11)–(13),      SC      it     is the social capital variable which consists of three dimensions: social network (    SC   1 t   =    Social   network   t   ), social trust (    SC   2 t   =    Social   trust   t   ), and social participation (    SC   3 t   =    Social   participation   t   ). The      Digital   information   use    it     variable measures the degree of digital information use.      Digital   information   use    it     represents digital information and it is composed of four dimensions, namely, the importance of the Internet as an information channel, the average monthly family mobile phone cost, the frequency of Internet social networking, and the frequency of Internet business activities, through principal component analysis;



   α 1  ,  β 1  ,  γ 1  ,  γ 2    are the variable coefficients to be estimated, respectively. If the above regression coefficients are all significant, this implies that the mediating effect test has been passed. That is, the mediating effect of social capital on the use of digital information and multidimensional poverty exists.    X  it     is the control variable, and    ε  1 it   ,  ε  2 it   ,  ε  3 it     is the random error term.



In this study, the characteristics of head of household, including householder age and age squared, were controlled. The quadratic term of age was introduced to test the nonlinear effect of age on digital information use. Gender of household head is set to a two-dimensional dummy variable, which takes the value 1, if the household is male-headed, and zero otherwise. Family characteristics include family size, family labor force, medical security and registered permanent residence in rural areas, including the number of family members, average age of family members, the number of family members, and the proportion of family registered permanent residence in rural areas. Social characteristics include family urban–rural classification. Descriptive statistical of sample variables are presented in Table 3.





4.2. Model Test


The Bootstrap method was used to test the model, which allows for avoiding the defects of the causal step method and the coefficient difference method. Bootstrap method is a method of repeated sampling from the sample, with a more accurate confidence interval. The number of samples in each experiment was 500. After repeated sampling with replacement, the samples for Bootstrap test are obtained. Then the estimate of 500 coefficient product calculated through Bootstrap is arrayed from small to large order to construct a 95% confidence interval. If the confidence interval excludes 0, it indicates the existence of a mediation effect [15].





5. Empirical Results and Discussions


5.1. Descriptive Statistical Analysis


5.1.1. Descriptive Statistical Analysis of Multidimensional Poverty


The results in Table 4 show that the incidence rate of income poverty among rural residents is 7.20% when the per capital net income of rural households is less than 2300 yuan (at constant prices in 2011), indicating the effect of periodic poverty alleviation and a significant reduction in the absolute level of income poverty. At the same time, the incidence rate of housing poverty among households is 16.7%, indicating that the vast majority of households already have basic housing security. However, the high poverty rate in relation to car ownership (77.8%) indicates that car ownership remains a luxury item for the vast majority of households. In terms of education and health, the incidence of poverty in the average number of years of schooling and health status of a family are 52% and 56%, respectively. Low education level affects the future sustainability of a family, while poverty in health status increases the risk for a family, and it is easy to lead to poverty due to illness and reverse poverty due to illness. The incidence of poverty in cooking water and cooking fuel, which measure the living standard, are calculated for 29.1% and 32.4%, respectively, indicating that some households still lack access to clean energy and clean water sources, and fail to achieve a reasonable living standard. The quality of poverty alleviation still needs to be improved, which is the key problem to be solved in poverty alleviation.




5.1.2. Multidimensional Measures of Poverty and Deprivation in Households


Table 5 depicts the depth and breadth of deprivation of multidimensional poverty in households. When K is equal to 1, the poverty incidence rate is 94.94%, indicating that there are households with poverty in at least one dimension. When K is equal to 2, the poverty incidence rate is 0.792, indicating that 79.2% of households have poverty in at least two MPI indicators. When K is equal to 6, the incidence of poverty is 0.021, and the poverty deprivation index is 87.2%. This implies that only 541 households have six-dimensional poverty phenomenon, and 65 poor households are in the extreme poverty situation, where all the indicators are poor (K = 7). At the same time, nearly 50% of households are between two-dimensional poverty and three-dimensional poverty, which shows that poverty control has achieved initial results. However, there are still a large number of households in need of improvement in terms of high quality of family life. More than 10% of households are in high poverty of above five dimensions, which means that targeted poverty alleviation for extreme poor households requires further improvement.





5.2. Empirical Results and Discussion


5.2.1. Baseline Estimation Results


Table 6 presents the results of the estimated ordered logit regression models of factors determining multidimensional poverty. In general, the P values and log likelihood values indicate the goodness-of-fit of the of the four models. By and large, the regression results of the estimated models are quite similar. The discussion in the following sections will focus on the final selection model IV.




	(1)

	
The impact of digital information technology use on multidimensional poverty: The use of digital information technology has a highly statistically significant negative impact on family multidimensional poverty, indicating that more and convenient information communication brought by digital information have improved the livelihood of households. This finding comports with the findings of Feldman and Klaas [6] showing that Internet use and adequate information provide easier job searching and improve households’ access to suitable jobs. As for the conclusion that digital information technology can provide more diversified jobs in job searching, this is consistent with Feldman’s conclusion that the use of digital information can improve workers’ income and job diversity [32]. This proves H1;




	(2)

	
The impact of social capital on multidimensional poverty: As shown in Table 6, social capital has a statistically significant negative effect on the multidimensional poverty at 1% level of significance, indicating that the social capital of a family helps alleviate the multidimensional poverty situation. From the perspective of social capital as a whole, as an important part of family capital, it plays a significant role in improving family education, medical treatment, and life;




	(3)

	
The influence of individual factors and family characteristics on multidimensional poverty: Table 6 shows that the gender of the household’s head, the age square, and other personal factors are significant predictors of a family’s multidimensional poverty. The gender of the household’s head has a significant positive effect on multidimensional poverty at the 1% significance level. In Model Ⅳ, age square of a household head was found to have a significant effect on multidimensional poverty at the 10% significance level. However, the significance level of this effect was even higher in Models Ⅰ and Ⅲ. The study shows that age has a positive impact on multidimensional poverty, that is, older householders are more likely to fall into poverty due to their poor adaptability to environmental changes and poor ability to transform the mode of production. This feature is also reflected in the average age of a family (the level of 1% is significant). The older the average family age is, the slower it is to accept new things and the more difficult it is to enjoy the convenience brought by digital information technology.









From a spatial perspective, the results show that Urban’s multidimensional poverty condition is much higher than that for the rural areas. This finding is consistent with the findings of previous studies, which show that urban and rural areas have different natural conditions, public facilities, and funding for poverty alleviation and policy is different, so the urban and rural factor at 1% level affect multidimensional poverty in rural households, there is an obvious heterogeneity. This conclusion was also tested again in the proportion of rural households registered permanent residence. The proportion of rural household registered permanent residence was positively correlated with multidimensional poverty, and it was significant at the 1% level of significance. Surprisingly, political parties are positively associated with multidimensional poverty in households (at the 1% significance level), which is different from the common concept that the family members have higher social status and income, and is worth further exploration.




5.2.2. Analysis of Influence Mechanism


Table 7 presents the results of the mediating effect of social capital on the impact of digital information use on multidimensional poverty, estimated by using a step regression method. The empirical results show that social capital has a significant mediating effect on reducing multidimensional poverty through the use of digital information technology. The results of Model V show that the use of digital information technology is associated with significant reductions in the level of multidimensional poverty. Since social capital is captured by continuous variables, Model Ⅵ was estimated using OLS regression. The results show that the digital information technology used for social capital has significant positive influence. The coefficients of both fixed and the random effects’ models are significant at 1% level, implying that using digital information technology improves social capital of the family. Finally, we included digital information technology used in model Ⅶ and social capital as two independent variables to investigate the effect on the multidimensional poverty. It can be seen that both the use of digital information technology and social capital have a significant negative impact on the multi-dimensional poverty level at the level of 1%. The results of the mediating effect test show that social capital plays a significant mediating role when digital information technology plays a role in reducing multidimensional poverty. The use of digital information technology has increased family’s social capital, and then the multidimensional poverty of the family has been alleviated. The mediating effect of social capital is significant at 1% level, suggesting that an increased use of digital information does have an impact on social capital and that an improved social capital of households does reduce multidimensional poverty.



Table 8 further divides social capital into three dimensions: social network, social trust, and social participation to make a regression of multidimensional poverty, and discusses exactly the impact of each dimension on multidimensional poverty. The results show that social network, social trust, and social participation are statistically significant at 1% level of significance, with social trust showing the strongest effect on poverty alleviation. This suggests that digital information technology facilitates information exchange and communication that promote information transparency, enhance the social trust, and thus reduce multidimensional poverty. DiMaggio et al. pointed out that the Internet use is an important tool to expand social capital and that workers can expand private social networking through online job hunting to obtain more employment channels [33]. In the context of agricultural challenges, it is proposed that Internet use significantly increases farmers’ social capital, and thus improves the probability of farmers’ off-farm employment. Digital information technology affects multidimensional poverty through induced changes in social networks, social trust, and social participation, which proves H4.



In Table 9, the coefficient values of Path 1 and Path 2 represent the effect of digital information use on the mediating variable, and the impact of the mediating variable on the multidimensional poverty of households, respectively. These two coefficients correspond to β1 and γ2 in Equation (15) and Equation (16), respectively. The mediating effect coefficient represents the influence of digital information on multidimensional family poverty through the mediating variable social capital. The mediating effect coefficient is significant, that is, hypothesis H2 and H3 are valid. The Bootstrap test results showed that the mediating effects of social network, social trust, social participation and social capital are all statistically significant at 1% confidence level. More specifically, the results first show that a wider use of digital information technology brings more convenient communication and lower communication cost to a certain extent, which strengthens social network of households. The development of a social network gives households more opportunities for development, and also increases access to information channels. As an important way for people to obtain information, social media use can significantly increase bridging social capital [20]. Additionally, previous research show that different types of social media improve different types of social capital; but on the whole, social media used by digital information technology increase social capital [19], which proves H2.



Second, digital information technology has also significantly improved the level of social trust. Digital information technology can enhance the level of social trust by promoting offline social interaction and improving interpersonal relationship satisfaction. This is consistent with Fisman and Khanna’s conclusion that reducing information asymmetry is beneficial to trust building [24]. The use of digital information has brought about more adequate information exchange and reduced information asymmetry. The widespread use of digital information technology has led to a reduction in multidimensional poverty because of the more transparent information it brings. Transparent information will enhance the family’s trust in society, and the behaviors that accompany the higher trust are usually micro-actions such as increasing investment expenditure and education expenditure. These actions have led to the alleviation of multidimensional poverty in families. That proves H2.



Third, the mediating effect of social participation also passed the significance level test of 1%. Social participation means that individuals make full use of the advantages of information and trust obtained by social participation, which is conducive to the realization of their own goals. It also means that trial and error costs, sunk costs, and opportunity costs would be reduced, which would then minimize the probability of falling into multidimensional poverty. This shows that the closer connection and help brought by a wider use of digital information also alleviate multidimensional poverty to a certain extent. This proves H1 and H4.





5.3. Heterogeneity Analysis


Table 10 reports the impact of digital information and social capital on multidimensional family poverty at different income levels, where income levels are categorized according to households’ per capita income. For all levels of income, the use of digital information and social capital have a reducing effect on multidimensional poverty. Among them, digital information use and social capital all passed the significance test of 1% under different income levels, indicating that digital information use and social capital can alleviate multidimensional poverty of groups of all income levels.



Based on these results, we find a heterogenous impact for digital information technology on poverty reduction among different income groups. Overall, the alleviation effect of the use of digital information technology on poverty gradually increases with the decrease in income levels, indicating that promoting and reducing the cost of digital information use can maximize the benefits that lower-income groups can achieve. The group with per capita income between CNY 6666 and 13,506 had the highest poverty reduction effect. Further, as per capita income levels continue to fall, the poverty reduction effect actually decreases. This is the digital divide in the Washington study. It is believed that with the penetration rate of PC and Internet, while considering a series of social factors such as gender, age, race, income, education, and geography, the difference in income and education level is the main reason for the inequality of access [34]. In addition, the impact of social capital on reducing multidimensional poverty shows different trends, with an overall trend suggesting that an improvement in income level is associated with an increasing effect for social capital on multidimensional poverty reduction. It shows that social capital has the particularity of establishment and application. Families with higher income levels tend to have higher social status and thus higher quality social capital. High-quality social capital, on the other hand, has a bigger impact on living standards.



Table 11 reports the growth effect of social capital brought by digital information at different income levels. The results reveal that the use of digital information increases the social capital of all income groups, indicating the existence of a mediating effect for social capital on digital information technology for all income groups. The top 25% of the income groups has the largest increment of social capital, because high-income households have higher social status and more social resources that can be mobilized to effectively build social capital (Figure A1).



Table 12 reported according to different families described in the area, the standard for urban and rural will be divided into two groups, and regression analysis, urban and rural areas of multidimensional poverty reduction are significant at 1% level, urban areas of the coefficient is −1.351, rural coefficient is −1.315, shows that digital information technology is better than that of rural poverty reduction effect of the urban areas (Figure A2). The reason may be that there are more industries associated with digital information technology in cities. This result is different from what we usually think will be produced by considering the marginal effect. The analysis suggests that even in cities, the alleviation of multidimensional poverty by digital information still has an upward space and has not reached the stage of diminishing marginal utility, which further proves the feasibility of digital information technology as a new means of poverty alleviation. At the same time, the alleviation of multidimensional poverty by social capital in urban and rural areas is also significant at the 1% level, and the coefficient of urban and rural areas is −1.092 and −0.941, indicating that the poverty reduction effect of social capital in rural areas is better than that in urban areas. This is consistent with the expectation of our analysis, which may be due to the higher marginal utility of social capital in urban areas because the quality of social capital in urban areas is generally higher than that in rural areas, and the social help that can be provided by relatives, friends and society is stronger.



Table 13 reports the impact of digital information technology use on social capital in different regions. The increase of social capital in both urban and rural areas is significant at the 1% level, and the difference between urban and rural areas is small. The analysis shows that digital information technology will bring about a general increase of social capital, while regional differences do not have a significant impact on the increase.





6. Conclusions and Policy Recommendations


6.1. Conclusions


This paper constructs a theoretical framework to analyze the interlinkages among digital information, social capital and household multidimensional poverty. The empirical analysis was based on data from CFPS covering 37,816 households in 25 Chinese provinces. The mediating effect model was used to empirically examine the impact of digital information on multidimensional poverty of households. Based on the findings from this paper, the following conclusions can be drawn. First, the use of digital information has a significant effect on reducing multidimensional poverty among the surveyed households, with a statistically significant mediating effect of social capital. As the core component of household livelihood capital, social capital has an important influence on households’ behavior regarding livelihood choice. An increased use of digital information promotes households’ social capital and helps them to escape multidimensional poverty. Second, the empirical results show that digital information improves all aspects of social capital, i.e., social network, social trust, and social participation, with the highest mediating effect being for the social trust dimension. Third, the results reveal that the use of digital information technology has heterogenous effects on multidimensional poverty among households with different income levels. That is, the poverty-reducing effect of digital information technology use was much higher for low-income groups than that for high-income groups. Furthermore, we found differences in the mediating effect of social capital among different groups, and the social capital of the group with the highest 25% income had the highest mediating effect proportion. This is consistent with our expectation that high-quality social capital will have a greater impact on life, and it also indicates that life can be effectively improved through the improvement of social capital. In the analysis of urban-rural heterogeneity, the use of digital information technology brought about a general increase in social capital. The use of digital information technology had a good effect on poverty reduction in both urban and rural areas, and the effect of poverty reduction in urban areas was better.




6.2. Policy Recommendations


First, in the multidimensional poverty management, we should promote digital information technology to enhance residents’ social network connection, open up information exchange channels, and build public information platforms, so that residents can enjoy more convenient communication methods and lower communication costs, and get rid of poverty.



Second, relying on digital information technology to bring more transparent information channels and more adequate information consultation is conducive to the enhancement of residents’ social trust. At the same time, it further improves the openness of social information, enhances the social trust of residents, and reduces the cost of social communication.



Third, developing more convenient and efficient modes of digital information technology can facilitate residents’ participation in social governance and mobilize their enthusiasm and initiative in social participation.
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Figure A1. The impact of income heterogeneity on multidimensional poverty. 
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Figure A2. Impact of area heterogeneity on social capital. 
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	1
	
The calculation of MPI is divided into five steps: The first step is to determine the dimensions and indicators of poverty. We should take the connotation of multidimensional poverty as the basis and give consideration to comprehensiveness, representativeness, operability, and comparability so as to fully and comprehensively measure the multidimensional poverty situation. The second step is to determine the critical value of deprivation of each index. Suppose that i represents an individual family, and its value on the JTH index is    X  ij    , and Z represents the critical value of deprivation, which is used to judge whether the family is in a state of poverty. The critical value of deprivation on the J th index is    Z j   . When    X  ij     ≥    Z j   . It means that the individual i is not poor on the JTH index. On the contrary, when    X  ij     <    Z j   , it means that individual i belongs to poverty in the JTH index. The third step is to determine the weight of each dimension and index. The current popular equal-weight approach is adopted, in which different poverty dimensions are equally important. The fourth step is to calculate the multidimensional poverty deprivation number of each family, so as to identify whether the family is in multidimensional poverty, and introduce the critical value of multidimensional poverty index    K   ( K = 1 , 2  …  10 )   . If the index value of individual I being deprived is expressed by    C i  ( k )  , when    C i  ( k ) ≥ k  , it means that the family is poor in at least one dimension. According to the international standard (  k = 3  ), when    C i  ( k ) ≥ 3  , it means that the family is in a state of multidimensional poverty, that is, the family is deprived in three or more indicators. The fifth step is to calculate a multidimensional poverty index. The multidimensional poverty index was calculated and the dimensions were decomposed. Q represents the number of multidimensional poor households, N represents the total sample, and H represents the incidence of multidimensional poverty, then    H = Q / N   ; A is used to represent the multidimensional poverty deprivation depth index, then   A =   ∑  i = 1  n   C i ( k )   / q  ; Multidimensional poverty index    MPI = H × A   , indicating that multidimensional poverty is affected by multidimensional poverty incidence rate and deprivation degree.
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Figure 1. Action schematic. 
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Table 1. Multidimensional poverty dimensions, indicators, assignments, and weights.
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	Dimension
	Deprived of Thresholds and Assignments
	Weight





	Net income per capita
	If the per capita annual net income of the family is less than 2300 yuan, the assigned value is 1
	1/7



	Average level of education
	If the average education level of the family is below junior high school, the value is 1
	1/7



	Health condition
	If there is an unhealthy member in the family, the value is 1
	1/7



	Use water to cook
	If the drinking water comes from non-tap water, the assigned value is 1
	1/7



	Cooking fuel
	If the family uses firewood for cooking, the assigned value is 1
	1/7



	Home ownership
	If the family does not own full property rights, the assigned value is 1
	1/7



	Car ownership
	If the family is unable to own a car, the assigned value is 1
	1/7
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Table 2. Social capital index selection and weight.






Table 2. Social capital index selection and weight.





	
Destination Layer

	
Criterion Layer

	
First Level Weight Index

	
Scheme Layer

	
Mean Value

	
Standard Deviation

	
Second-Level Index Weight






	
social capital

	
social network

	
0.249

	
Courtesy expense

	
0.123

	
0.165

	
0.752




	
social trust

	
0.242

	
The level of future confidence

	
0.748

	
0.206

	
0.195




	
Transportation and communication cost

	
0.160

	
0.181

	
0.805




	
social participation (reciprocity)

	
0.509

	
Social donation

	
0.192

	
0.391

	
1.000
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Table 3. Descriptive statistics of variables.
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	Variable Name
	Mean Value
	Standard Deviation
	Minimum
	Maximum
	Comments





	Multidimensional poverty
	2.723
	1.418
	0
	7
	



	Digital Information Use
	0.691
	0.717
	−1.566
	1.671
	



	Internet Importance
	2.384
	1.273
	0
	5
	The importance of the Internet as an information channel is 1 as very unimportant and 5 as very important



	phone expenses
	53.648
	41.011
	0
	200
	Per capita mobile phone expenses; The outliers between 99% and 100% are replaced by 99% quantiles for mobile phone charges



	Internet operating frequency
	6.163
	1.539
	1
	7
	1. Almost everyday

2. 3–4 times a week

3. 1–2 times a week

4. Once a month

5. Once a few months

6. never



	Internet social frequency
	5.16
	2.048
	1
	7
	1. Almost everyday

2. 3–4 times a week

3. 1–2 times a week

4. Once a month

5. Once a few months

6. never



	Social capital
	0.143
	0.167
	0
	0.98
	+



	Social participation
	0.128
	0.209
	0
	1
	+



	Social trust
	0.748
	0.206
	0
	1
	+



	Social network
	0.189
	0.156
	0
	1
	+



	Gender
	0.535
	0.499
	0
	1
	Householder gender,

1 = male, 0 = female



	Hage2
	3107.137
	2002.965
	256
	12100
	Householder age squared,

Control for the nonlinear effects of age



	Hage
	53.103
	16.947
	16
	110
	Householder age



	Age
	47.713
	13.525
	7.5
	95
	Mean family age



	Members
	3.68
	1.826
	1
	21
	Number of family members



	Area
	0.507
	0.5
	0
	1
	Family urban-rural classification;

1 = urban, 0 = rural



	Party
	0.086
	0.213
	0
	1
	Percentage of family members



	registration
	0.714
	0.424
	0
	1
	Percentage of rural household registration



	sample size
	37,212
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Table 4. Indicators of poverty rate among the sample households.
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	Dimensionality
	Poor Households
	The Total Number of Households
	Poverty Incidence (%)





	Net income per capita
	2723
	37,816
	7.201



	Average level of education
	19,817
	37,816
	52.404



	health condition
	21,383
	37,816
	56.545



	Use water to cook
	10,989
	37,816
	29.059



	Cooking fuel
	12,262
	37,816
	32.425



	Home ownership
	6352
	37,816
	16.797



	Car ownership
	29,439
	37,816
	77.848
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Table 5. Multidimensional poverty incidence, deprivation index and MPI at different K values.
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	K
	The Number of Poor
	Poverty Incidence H
	Proportion of Poverty in Each Dimension
	Cumulative Incidence of Poverty
	Poverty Deprivation Index A
	Multidimensional Poverty Index MPI





	0
	1914
	0.000
	5.060
	5.060
	0.000
	0.000



	1
	5962
	0.949
	15.770
	20.830
	0.132
	0.126



	2
	9282
	0.792
	24.550
	45.370
	0.278
	0.220



	3
	9338
	0.546
	24.690
	70.070
	0.436
	0.238



	4
	7046
	0.299
	18.630
	88.700
	0.576
	0.172



	5
	3468
	0.113
	9.170
	97.870
	0.716
	0.081



	6
	741
	0.021
	1.960
	99.830
	0.872
	0.019



	7
	65
	0.002
	0.170
	100.000
	1.000
	0.002
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Table 6. Ordinal Logit regression analysis of the influencing factors of multidimensional poverty.
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Variable Name

	
Model Ⅰ

	
Model Ⅱ

	
Model Ⅲ

	
Model Ⅳ




	
Regression Coefficient

	
OR Value

	
Regression Coefficient

	
OR Value

	
Regression Coefficient

	
OR Value

	
Regression Coefficient

	
OR Value






	
Digital Information Use

	

	

	
−1.376 ***

(0.025)

	
0.252 ***

(0.006)

	

	

	
−1.306 ***

(0.026)

	
0.270 ***

(0.007)




	
Social capital

	

	

	

	

	
−1.565 ***

(0.064)

	
0.209 ***

(0.013)

	
−0.985 ***

(0.065)

	
0.373 ***

(0.024)




	
Gender

	
0.021

	
1.021

	
0.069 **

	
1.071 **

	
0.040

	
1.041

	
0.078 ***

	
1.082 ***




	

	
(0.028)

	
(0.028)

	
(0.027)

	
(0.029)

	
(0.027)

	
(0.029)

	
(0.027)

	
(0.030)




	
Hage 2

	
−0.000 ***

	
0.999 ***

	
0.000

	
1.000

	
−0.000 ***

	
0.999 ***

	
0.000 *

	
1.000 *




	

	
(0.000)

	
(0.000)

	
(0.000)

	
(0.000)

	
(0.000)

	
(0.000)

	
(0.000)

	
(0.000)




	
Hage

	
0.028 ***

	
1.028 ***

	
0.000

	
1.000

	
0.020 ***

	
1.020 ***

	
−0.001

	
0.998




	

	
(0.004)

	
(0.004)

	
(0.004)

	
(0.004)

	
(0.004)

	
(0.004)

	
(0.004)

	
(0.004)




	
Age

	
0.056 ***

	
1.058 ***

	
0.021 ***

	
1.02 ***

	
0.054 ***

	
1.056 ***

	
0.022 ***

	
1.022 ***




	

	
(0.001)

	
(0.001)

	
(0.001)

	
(0.001)

	
(0.001)

	
(0.001)

	
(0.001)

	
(0.001)




	
Members

	
0.027 ***

	
1.027 ***

	
0.000

	
1.000

	
0.030 ***

	
1.030 ***

	
0.006

	
1.006




	

	
(0.009)

	
(0.009)

	
(0.009)

	
(0.009)

	
(0.009)

	
(0.009)

	
(0.009)

	
(0.009)




	
Area

	
−1.20 ***

	
0.298 ***

	
−0.966 ***

	
0.380 ***

	
−1.163 ***

	
0.312 ***

	
−0.941 ***

	
0.390 ***




	

	
(0.038)

	
(0.011)

	
(0.038)

	
(0.014)

	
(0.038)

	
(0.012)

	
(0.038)

	
(0.014)




	
Party

	
0.850 ***

	
2.339 ***

	
0.599 ***

	
1.821 ***

	
0.949 ***

	
2.58 ***

	
0.604 ***

	
1.829 ***




	

	
(0.061)

	
(0.142)

	
(0.065)

	
(0.119)

	
(0.065)

	
(0.170)

	
(0.065)

	
(0.120)




	
registration

	
2.08 ***

	
8.04 ***

	
1.727 ***

	
5.625 ***

	
1.996 ***

	
7.36 ***

	
1.681 ***

	
5.371 ***




	

	
(0.048)

	
(0.387)

	
(0.047)

	
(0.269)

	
(0.048)

	
(0.357)

	
(0.048)

	
(0.258)




	
Prob > chi2

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000




	
Log likelihood

	
−55,777.538

	
−55,777.538

	
−53,960.915

	
−53,960.915

	
−54,555.793

	
−54,555.793

	
−53,270.78

	
−53,270.78




	
sample

	
37,441

	
37,441

	
37,212

	
37,212

	
36,781

	
36,781

	
36,781

	
36,781








Notes: standard errors in parentheses, while *, **, and *** indicate a significant level of 10%, 5%, and 1%, respectively.
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Table 7. Results of the mediating effect test of social capital.






Table 7. Results of the mediating effect test of social capital.





	
Variable Name

	
Model Ⅴ

	
Model Ⅵ

	
Model Ⅶ




	
Regression Coefficient

	
OR Value

	
RE Regression Coefficient

	
FE Regression Coefficient

	
Regression Coefficient

	
OR Value






	
Explained variable

	
Multidimensional poverty

	
Social capital

	
Multidimensional poverty




	
Regression method

	
Ordinal Logit Regression

	
OLS

	
Ordinal Logit Regression




	
Use of digital information technology

	
−1.376 ***

(0.025)

	
0.252 ***

(0.006)

	
0.082 ***

(0.002)

	
0.054 ***

(0.003)

	
−1.306 ***

(0.026)

	
0.270 ***

(0.007)




	
social capital

	

	

	

	

	
−0.985 ***

(0.065)

	
0.373 ***

(0.024)




	
control variable

	
yes

	
yes

	
yes

	
yes

	
yes

	
yes




	
Prob > chi2

	
0.000

	
0.000

	

	

	
0.000

	
0.000




	
Log likelihood

	
−53,960.92

	
−53,960.92

	

	

	
−53,270.78

	
−53,270.78




	
rho

	

	

	
0.209

	
0.436

	

	




	
Number of obs

	
37,212

	
37,212

	
36,781

	
36,781

	
36,781

	
36,781








Notes: standard errors in parentheses, while *** indicate a significant level of 1 per cent.
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Table 8. Results of the mediating effect test of social network, social trust, and social participation.






Table 8. Results of the mediating effect test of social network, social trust, and social participation.





	
Variable Name

	
Model Ⅴ

	
Model Ⅴ

	
Model Ⅶ




	
Regression Coefficient

	
OR Value

	
Regression Coefficient

	
OR Value

	
Regression Coefficient

	
OR Value






	
Explained variable

	
Multidimensional poverty




	
Regression method

	
Ordinal Logit Regression




	
social network

	
−1.72 ***

	
0.177 ***

	

	

	

	




	

	
(0.096)

	
(0.017)

	

	

	

	




	
social trust

	

	

	
−3.461 ***

	
0.031 ***

	

	




	

	

	

	
(0.093)

	
(0.002)

	

	




	
social participation

	

	

	

	

	
−0.316 ***

	
0.728 ***




	

	

	

	

	

	
(0.033)

	
(0.024)




	
Use of digital information technology

	
−1.31 ***

	
0.268 ***

	
−1.125 ***

	
0.324 ***

	
−1.341 ***

	
0.261 ***




	

	
(0.025)

	
(0.006)

	
(0.026)

	
(0.008)

	
(0.026)

	
(0.006)




	
control variable

	
yes

	

	
yes

	

	
yes

	




	
Prob > chi2

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000




	
Log likelihood

	
−53,799.771

	
−53,799.771

	
−52,685.588

	
−52,685.588

	
−53,914.98

	
−53,914.98




	
Number of obs

	
37,212

	
37,212

	
36,781

	
36,781

	
37,212

	
37,212








Notes: standard errors in parentheses, while *** indicate a significant level of 1 per cent.
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Table 9. Mediating effect of digital information technology on multidimensional family poverty.
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	Influence Coefficient α1 of Digital Information on Multidimensional Poverty
	Path 1: The Impact of Digital Information on Transmission Mechanisms
	The Coefficient β1
	Path 2: The Impact of Transmission Mechanisms on Multidimensional Poverty
	The Coefficient γ2
	Mediating Effect Coefficient of Digital Information on Multidimensional Poverty
	The Bootstrap Test (Z-Value/P-Value)
	The Mediation Effect Percentage/% (AB/C)





	−1.376
	Digital information is critical to social capital
	0.054 ***
	Social capital versus multidimensional poverty
	−0.985 ***
	−0.054
	16.09/0.000
	6.945



	−1.376
	Digital information to social networks
	0.030 ***
	Social networks against multidimensional poverty
	−1.720 ***
	−0.052
	19.17/0.000
	6.303



	−1.376
	Digital information has social trust
	0.055 ***
	Social trust in multidimensional poverty
	−3.461 ***
	−0.193
	35.82/0.000
	24.327



	−1.376
	Digital information for social participation
	0.085 ***
	Social participation in multidimensional poverty
	−0.316 ***
	−0.027
	10.24/0.000
	3.189







Notes: *** indicate a significant level of 1 per cent.
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Table 10. The impact of income heterogeneity on multidimensional poverty.






Table 10. The impact of income heterogeneity on multidimensional poverty.





	
Income Classification

	
Total

	
0–25%

	
25–50%

	
50–75%

	
75–100%




	
Regression Coefficient

	
OR Value

	
Regression Coefficient

	
OR Value

	
Regression Coefficient

	
OR Value

	
Regression Coefficient

	
OR Value

	
Regression Coefficient

	
OR Value






	
explained variable

	
Multidimensional poverty




	
regression method

	
Ordinal Logit Regression




	
Digital Information Use

	
−1.306 ***

	
0.270 ***

	
−1.200 ***

	
0.300 ***

	
−1.293 ***

	
0.274 ***

	
−1.239 ***

	
0.289 ***

	
−1.129 ***

	
0.323 ***




	
(0.026)

	
(0.007)

	
(0.069)

	
(0.020)

	
(0.065)

	
(0.018)

	
(0.058)

	
(0.016)

	
(0.048)

	
(0.015)




	
social capital

	
−0.985 ***

	
0.373 ***

	
−0.815 ***

	
0.442 ***

	
−0.606 ***

	
0.545 ***

	
−0.832 ***

	
0.434 ***

	
−0.937 ***

	
0.391 ***




	
(0.065)

	
(0.024)

	
(0.175)

	
(0.077)

	
(0.163)

	
(0.089)

	
(0.140)

	
(0.060)

	
(0.111)

	
(0.043)




	
control variable

	
yes

	
yes

	
yes

	
yes

	
yes

	
yes

	
yes

	
yes

	
yes

	
yes




	
Log likelihood

	
−53,270.780

	
−53,270.780

	
−14,050.597

	
−14,050.597

	
−13,096.922

	
−13,096.922

	
−13,079.494

	
−13,079.494

	
−13,424.630

	
−13,424.630




	
Prob > chi2

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000




	
sample

	
36,781

	
36,781

	
9117

	
9117

	
8917

	
8917

	
9037

	
9037

	
9710

	
9710








Notes: *** indicate a significant level of 1 per cent, respectively.
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Table 11. Impact of income heterogeneity on social capital.
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Income Classification

	
Total

	
0–25%

	
25–50%

	
50–75%

	
75–100%




	
Explained Variable

	
Social Capital




	
Regression Method

	
OLS






	
Digital Information Use

	
0.055

	
0.037

	
0.045

	
0.031

	
0.053




	
0.000

	
0.000

	
0.000

	
0.001

	
0.000




	
control variable

	
control

	
control

	
control

	
control

	
control




	
sample

	
36,781

	
9117

	
8917

	
9037

	
9710
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Table 12. The impact of area heterogeneity on multidimensional poverty.






Table 12. The impact of area heterogeneity on multidimensional poverty.





	
Area

	
Total

	
Urban

	
Rural




	
Regression Coefficient

	
OR Value

	
Regression Coefficient

	
OR Value

	
Regression Coefficient

	
OR Value






	
Explained variable

	
Multidimensional poverty




	
Regression method

	
Ordinal Logit Regression




	
Digital Information Use

	
−1.378 ***

	
0.251 ***

	
−1.351 ***

	
0.258 ***

	
−1.315 ***

	
0.268 ***




	
(0.026)

	
(0.006)

	
(0.035)

	
(0.009)

	
(0.040)

	
(0.010)




	
Social capital

	
−1.049 ***

	
0.350 ***

	
−1.092 ***

	
0.335 ***

	
−0.941 ***

	
0.389 ***




	
(0.065)

	
(0.023)

	
(0.085)

	
(0.028)

	
(0.106)

	
(0.041)




	
Control variable (excluding area)

	
yes

	
yes

	
yes

	
yes

	
yes

	
yes




	
Log likelihood

	
−53,573.625

	
−53,573.625

	
−25,862.441

	
−25,862.441

	
−27,442.989

	
−27,442.989




	
Prob > chi2

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000




	
sample

	
36,781

	
36,781

	
18,650

	
18,650

	
18,131

	
18,131








Notes: *** indicate a significant level of 1 per cent respectively.
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Table 13. Impact of area heterogeneity on social capital.






Table 13. Impact of area heterogeneity on social capital.





	
Income Classification

	
Total

	
Urban

	
Rural




	
Explained Variable

	
Social Capital




	
Regression Method

	
OLS






	
Digital Information Use

	
0.056

	
0.053

	
0.054




	
0.000

	
0.000

	
0.000




	
Control variable (excluding area)

	
control

	
control

	
control




	
Sample

	
36,781

	
18,650

	
18,131
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