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Psychological happiness represents the ultimate pursuit of human beings, and the impact of digital technology on psychological happiness is becoming increasingly significant in the era of the digital economy. Based on data from 2020 China Family Panel Studies (CFPS), this study constructs an empirical model that examines the effect and mechanism of digital technology on happiness. Additionally, this study investigates the heterogeneity and robustness of the impact of digital technology on happiness. The research conclusions are as follows: Firstly, digital technology can promote psychological happiness. When controlling for other factors, the marginal effect coefficient of digital technology is 0.031. Secondly, the effect of digital technology on personal happiness varies among different groups, particularly among women, young individuals, primary and college graduates, and rural residents. Furthermore, as absolute income increases, the happiness effect of digital technology diminishes. Thirdly, in terms of the influencing mechanism, digital technology indirectly affects individual happiness by influencing health status, interpersonal relationships, employment situations and income levels. Specifically, digital technology negatively impacts personal health, interpersonal relationships, and agricultural work, while positively impacting family relationships, non-agricultural employment, absolute income and relative income. Digital technology affects happiness through these channels indirectly. Based on the study results, it is proposed that efforts should be made to enhance the development of digital technology infrastructure in remote rural areas, reduce the financial burden associated with digital technology, and promote the digital technology ecosystem. Moreover, providing online services, such as e-commerce, travel reservations, and digital financial management, can improve access to digital technology in rural areas and contribute to increased happiness levels. Simultaneously, there is a need to strengthen digital skills training, particularly among vulnerable populations such as the elderly and rural residents, to improve their proficiency in digital technologies. This can be achieved through the integration of additional educational resources, thereby facilitating cost-free digital technology training and guidance. Meanwhile, it is essential to vigorously develop the new economy and innovative employment models, create job opportunities, foster entrepreneurial prospects, and improve income levels to enhance individual well-being.
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Introduction

Aristotle once said: “Happiness is the best,” that is, the ultimate goal of life is to seek happiness. With the development of social economy in the new era, residents’ pursuit has shifted from predominantly material and cultural desires to an ardent pursuit for life quality, and “improving people’s happiness” is becoming the main theme of people’s livelihood issues (Munene et al., 2022; Saida et al., 2021). In recent years, the word “happiness” frequently appears in various news, government reports and academic research. The enhancement of happiness is not only a primary objective of economic development and governmental initiatives, but also yields numerous tangible advantages for individuals (Srivastava et al., 2022; Yuan et al., 2021). The report of the 19th National Congress of the Communist Party of China in 2017 clearly pointed out that “people’s happiness should be more substantial, more secure and more sustainable.” In 2021, Premier Li Keqiang further pointed out that government should effectively implement livelihood projects and continuously enhance the “happiness index” of people’s livelihood. Subsequently, the term “happiness” gained prominence in the discourse of the Tenth Five-Year Plan and government reports and well-being of residents emerged as a key focal point in the government’s policy agenda. According to the United Nations Global Happiness Index Report 2020, the happiness index of China residents is 5.585, ranking 72nd in the world, which is lower than the global average happiness level. The World Happiness Report suggests that despite China’s rapid economic growth since the 1990s, there has been no significant increase in the country’s happiness index. Instead, there has been a fluctuation, with an initial decrease followed by an increase. This trend can be attributed to the changes in the employment and social security system during the economic transformation (Easterlin et al., 2017). How to enhance residents’ well-being and address their needs more effectively has become a crucial guarantee for fostering the harmonious and sustainable growth of the social economy.

In the era of digital economy, digital technology is assuming a growing significance in individuals’ daily lives, offering enhanced convenience and efficiency to support and assist them (Ai-Rawashdeh, 2021). Since the 21st century, digital technology and information technology have flourished around the world, and have penetrated into all areas of people’s daily lives, subtly changing people’s ways of study, work, social interaction and leisure (Karabacak and Gen, 2019). According to National Population Census of China Database, the proportion of urban population in China is 45.4%, and that of rural population is 54.6%. In rural areas of China, due to the lack of digital infrastructure and low education levels, the rural utilization rate of digital technology is relatively low. Meanwhile, the rural population in China accounts for 54.6% of the total population, resulting in national utilization rate of digital technology is not high. The network economy has emerged as a key driver of national development and digital technology applications such as instant messaging, social platforms, mobile payment and online entertainment are reshaping the lifestyle of residents. Based on the theories of technological progress and labor economics, the advancement of digital technology is expected to enhance the convenience of daily life and optimize work efficiency. Furthermore, it is projected to elevate social interaction and income levels, ultimately contributing to the overall increase in happiness and well-being (Krueger, 1993; Kuhn and Mansour, 2014). Considering the advancing digital economy and the expanding depth and breadth of digital technology application, can digital technology improve personal happiness? What is the influence mechanism? In which groups is the happiness effect of digital technology more obvious? How to prevent internet addiction and maximize the benefits of online resources? These studies hold significant practical implications for improving personal happiness under the background of digital economy.

The study of happiness belongs to the interdisciplinary research field, which first started in psychology and sociology, and then gradually attracted the attention of economics (Hood et al., 2021; Rossouw et al., 2021). Happiness economics originated from the well-known “Easterlin Paradox,” which primarily examines the correlation between national income and happiness. It posits that happiness is influenced not only by increases in absolute income but also by comparisons of relative income and external factors beyond income. Based on the research from the perspective of economic income, this paper primarily explores the variations in happiness on absolute income, relative income, social status, values and consumption. Based on the research of non-income factors, it focuses on the demographic factors, such as gender, age, household registration, health, marriage and education, as well as variables such as work status, family factors and interpersonal factors on happiness (Mohammadi et al., 2022; Bucciol and Burro, 2022; Mackerron, 2012). The latest research also delves into the relationship between economic globalization, public services and other policy factors (Saida et al., 2021). Nevertheless, with the rapid advancement of digital technology, it is worth noting that scholarly attention towards the impact of digital technology on happiness is increasingly gaining favor (Graham and Nikolova, 2013), but the research conclusion is controversial, and there is a lack of analysis on the causal mechanism of digital technology’s impact on happiness, as well as the heterogeneity of individual happiness effects of digital technology.

Different from the existing literature, the contributions of this paper are as follows: Firstly, previous studies neglected the study of different mechanisms, and most of them only focused on interpersonal relationship. This paper discusses the indirect influence of digital technology on happiness from the perspectives of health status, family and interpersonal relationship, employment status and income levels. Secondly, previous studies have missed the heterogeneous influence of digital technology on their happiness in different situations. This paper investigates the happiness effect of digital technology among people varying ages, genders and academic qualifications. Thirdly, prior studies have overlooked the endogenous issue related to digital technology, consequently impacting the reliability of their research findings. In this paper, the CMP model is used to discuss the endogenous problems, and the robustness of the research conclusions is tested by 2018 CFPS data.



Literature review and theoretical framework


Direct impact of digital technology on psychological happiness

With the advancement of the digital economy and the enhancement of material living standards, the influence of digital technology on residents’ lives has garnered significant attention (Zhu and Leng, 2018; Zuo, 2021). Scholars have conducted extensive discussions on digital technology and its impact on interpersonal communication and employment methods. Happiness, as one of the important indicators of subjective well-being in people’s lives (Tella et al., 2003), understanding the mechanism of digital technology’s impact on happiness is of great practical significance for building a harmonious society and promoting people’s welfare. The study of digital technology and happiness first began from the perspectives of psychology and sociology (Lohmann, 2013). Research in psychology examines the correlation between digital technology and mental health, loneliness, and life satisfaction (Ulukan and Ulukan, 2021; Kraut and Burke, 2015). On the other hand, research in sociology delves into the connection between digital technology and factors like interpersonal communication, social networks, and social support, which subsequently influence personal happiness (Lee et al., 2011). Later on, economic research utilizing empirical models to examine the relationship between digital technology and happiness has been extensively discussed. It has been confirmed that digital technology enhances personal happiness. For example, using data from the 2008 European Values Survey, Pénard et al. (2013) found that digital technology had a positive impact on personal happiness, especially for young people or those with low incomes. Zhu and Leng (2018) demonstrated that the utilization of digital technology substantially enhanced residents’ subjective well-being. This impact remained significant even after incorporating other control variables and considering regional disparities. Moreover, the positive effect on happiness among rural residents surpasses that of urban residents. The reason why digital technology can bring about happiness is twofold. Firstly, digital technology offers online entertainment like literature, music, videos, games, and various applications and services, which directly or indirectly benefit individuals. Secondly, digital technology provides new communication channels such as instant messaging, microblogging, social networking sites, which enhance interpersonal emotional communication, facilitate contact and alleviate life pressures. In addition, people obtain information by browsing online news and utilizing search engines. Online business activities such as online shopping, online payment, and travel booking bring convenience to life, which positively affects individual happiness.

Other studies pointed out that digital technology was a double-edged sword. Kraut and Burke (2015) noted that while connectivity can broaden access to information and enhance personal happiness, it can also have adverse effects. Excessive use of digital technology can lead to Internet addiction, social isolation and psychological stress. Graham and Nikolova (2013) used Gallup World Poll data to explore the impact of information technology access on well-being. They found that overall use of phones, television and digital technology had a positive impact on happiness, but this impact had diminishing marginal returns and also brought some negative psychological anxiety. Nie et al. (2016) found that digital technology has a negative effect on happiness. Weiser (2001) argued that utilizing the emotion regulation function of digital technology decreases happiness by reducing social integration. Utilizing the information gathering function of digital technology increases social integration and thus has a positive effect on happiness. A study showed that the duration of digital technology was negatively correlated with happiness. Information collection through digital technology has a positive effect on happiness, while using digital technology for emotional expression does not have a significant effect on happiness. Shen et al. (2014) concluded that access to information through digital technology and online dating had a significant positive effect on happiness. Conversely, digital technology entertainment had a significant negative effect on happiness. Additionally, social support was found to play a mediating role between digital technology and happiness.



The indirect impact of digital technology on psychological happiness

The influence of digital technology on happiness is complicated. In addition to directly affecting happiness, numerous intermediary or moderating variables May play a role in indirectly affecting happiness. In the study of happiness economics, the factors that affect happiness are divided into economic factors and non-economic factors, among which, health status, family and interpersonal relationships, work factors and income factors are deemed crucial in determining personal happiness (Mackerron, 2012), and digital technology May indirectly affect happiness by influencing these intermediary variables.

Health status has a strong positive impact on happiness (Mohammadi et al., 2022), and digital technology will affect personal psychological and physical health, subsequently impacting their overall happiness. With regard to the relationship between digital technology and health status, early studies mainly focused on the problem of Internet addiction caused by excessive usage of digital technology. It is hypothesized that the utilization of digital technology May diminish individuals’ mental health level, amplify feelings of social isolation, and potentially trigger psychological ailments such as depression (Kraut and Burke, 2015). At the same time, unhealthy digital technology habits and prolonged screen time are also likely to adversely affect physical well-being, for example, resulting in physical discomfort such as reduced visual acuity and neck pain (Zheng et al., 2016). However, some studies believe that using digital technology has a better mental health level and a higher sense of happiness than not using it. The interpersonal communication and mass communication functions of digital technology can interfere with personal health, and using digital technology can contribute to the promotion of health knowledge and improve health literacy, thus changing their own health attitudes and behaviors.

Interpersonal communication plays a pivotal role in fostering individuals’ happiness (Doley and Anbarasan, 2021). Prior research has demonstrated that engaging in communication with friends and family or participating in group activities, can enhance the quality of social support and interpersonal connections, ultimately leading to heightened happiness (Diener et al., 2013). In reality, digital technology not only facilitates the expansion of weak ties by enabling the establishment of new connections through social media, but also aids in sustaining existing close relationships, thus enabling individuals to receive heightened emotional support (Ellison et al., 2014). Simultaneously, the openness and inclusivity of digital technology broaden the realm of interpersonal communication, enhancing its extensiveness and autonomy. Moreover, by concealing identity and lacking physical presence, it diminishes interpersonal trust and emotional connection in real life (Shen et al., 2014). Nevertheless, as individuals increasingly rely on digital technology and scholarly investigation deepens, researchers have observed that digital technology diminishes individuals’ temporal time and availability in face-to-face interactions. The interpersonal network formed through digital means is often deemed unreliable, thus potentially impeding genuine communication. This phenomenon can be attributed to a substitution dynamic between digital technology and authentic interpersonal communication. Specifically, digital technology consumption displaces the time allocated for face-to-face social engagements, while low-quality network connections supplant high-quality interpersonal relationships. These trends collectively exert a notable adverse influence on individuals’ interpersonal connections. Additional studies have confirmed that despite visual communication can be achieved through the Internet, face-to-face interactions continue to hold significance in developing long-term relationships and mutual support (Lee et al., 2011).

Employment status is a crucial variable in determining happiness (Wolfe and Patel, 2021; Bucciol and Burro, 2022), and digital technology will significantly affect personal employment decisions, thereby impacting happiness. Feldman and Klaas (2002) found that managers and professionals are more inclined to utilize digital technology for job searches, and the efficiency of this search method exceeds that of traditional newspaper and telephone advertisements. Pierewan and Tampubolon (2014) used European Social Survey and found that employing digital technology to cope with unemployment amidst the financial crisis substantially enhanced individual happiness. Scholars have also conducted empirical studies to investigate the effects of digital technology on employment, highlighting that digital technology can notably enhance the job security and elevate the job quality of floating population. Further research has indicated that accessing professional and business information via digital technology can increase the likelihood of entrepreneurial ventures (Karabacak and Gen, 2019), particularly in the context of opportunistic entrepreneurship. This is because, on the one hand, using digital technology for online job applications helps to reduce market information asymmetry, enhances the efficiency of job seekers in submitting resumes and browsing recruitment websites (Kuhn and Mansour, 2014). On the other hand, digital technology skills also mean higher investment and accumulation of human capital, and the resulting signal function aids employers identify potential individuals with higher labor productivity. In addition, the digital technology platform not only alleviates physical job demands but also enhances employment flexibility by reducing commuting time and mitigating workplace disruptions (Bloom et al., 2015).

Income is recognized as a pivotal determinant of subjective well-being, with an extensive body of empirical literature exploring the intricate interplay between relative income, absolute income, and happiness (La et al., 2021), and it is posited that digital technology will have an impact on the absolute income and relative income. Judging from the relationship between digital technology and absolute income, existing studies have demonstrated a positive correlation between digital technology and individual wage income (Li and Xie, 2017). On the one hand, leveraging digital technology in the workplace has the potential to enhance operational efficiency and stimulate individuals to participate in more innovative and creative professional endeavors. On the other hand, the swift advancement of digital technology has led to a heightened requirement for specialized workforce, resulting in an amplified “complementary effect” between technological evolution and skilled labor. This synergy has subsequently led to elevated wage premiums for individuals proficient in these digital skills (Levy and Murnane, 1996). Several research studies have indicated that the wage premium associated with digital technology extends beyond its utilization in the workplace, as engaging with digital technology in domestic settings can also enhance individuals’ earnings by fostering the development of information technology human capital (Krueger, 1993; Dimaggio and Bonikowski, 2008). In the context of the correlation between digital technology and relative income, initial investigations have posited that television viewing represents an additional factor in elucidating the “happiness-income” paradox. This is attributed to the notion that television consumption May result in heightened exposure to information, leading to an increase in materialistic aspirations and anxiety levels, consequently diminishing the impact of income on personal happiness (Bruni and Luca, 2006). It is identified that digital technology broadens the sphere of income comparisons, subsequently influencing individuals’ self-perception and evaluations of their socio-economic status, thus indirectly impacting their subjective happiness.

According to the literature review, based on the theory of happiness economics, the main factors affecting happiness are health status, family and interpersonal relationships, employment status, absolute income and relative income. The influence mechanism of digital technology on happiness is complicated. On the one hand, digital technology can directly contribute to individual happiness, including entertainment, information access, and life convenience, can directly enhance personal happiness. On the other hand, digital technology can indirectly affect happiness by changing personal health status, interpersonal relationship, employment status and income level. Therefore, when analyzing the influence of digital technology on happiness, it is necessary to not only consider the overall effect on happiness, but also to delve into the intermediary variables, in order to gain a more profound understanding of the mechanisms by which digital technology influences happiness. The theoretical framework constructed in this paper is shown in Figure 1.
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FIGURE 1
 The theoretical framework.





Materials and methods


Data sources and variable descriptions

The empirical analysis utilizes data from the 2020 China Family Panel Studies (CFPS). The China Family Panel Studies (CFPS) is a large-scale comprehensive social science research project led by the Institute of Sociology, Chinese Academy of Social Sciences. The project aims to comprehensively understand China’s social changes and their impact on family structure, population health, education level, economic status, and other aspects through long-term tracking surveys. The survey scope of CFPS includes a comprehensive sample of 32,669 adults, which covers 25 provinces and regions in China, striving to reflect the socio-economic characteristics and cultural diversity of different regions in China. The survey questions cover a wide range of areas, including but not limited to the basic information of family members, marriage and childbirth, education and occupation, health and medical care, social relations and networks, family income and property, living conditions and community environment, etc.

The cultural background of CFPS is that China is undergoing rapid socio-economic transformation, which not only changes the frequency of residents’ use of digital technology, but also has an impact on residents’ happiness and other aspects. Specifically, this study focuses on the working-age population (16–65 years old) as the sample. The missing samples of key variables such as digital technology and happiness were cleared, leading to a final sample size of 10,161 participants. The paper selects and provides explanations for the key research variables as follows:

1. Explained variable: psychological happiness. This article selects the indicator “How happy do you feel?.” The measurement of happiness is based on a 5-point scale, where 1 represents very unhappy and 5 represents very happy. The higher the score, the higher the level of happiness.

2. Explanatory variable: digital technology. This article selects the indicator “Do you use the Internet in your daily life and work?” from the questionnaire as a variable for the digital technology status, where using digital technology is assigned a value of 1, otherwise it is 0.

3. Mediating variables: health status, interpersonal relationships, employment status, income level. Meanwhile, control variables such as personal characteristics and regional characteristics were also included in the study. “Gender,” “age,” “registered permanent residence,” “nation,” “marital status,” and “education level” were selected as variables to measure personal characteristics. The variables “urban/rural classification” and “province or municipality directly under the central government” were selected to measure regional characteristics. The specific variables selected and their meanings are shown in Table 1.



TABLE 1 Variables and descriptions.
[image: Table1]



Econometric model


The impact of digital technology on psychological happiness

To examine the impact of digital technology on happiness, this paper utilizes an ordered Probit model for econometric analysis. The benchmark model is set as follows:

[image: image]

In Equation 1, the variable Happiness represents the level of happiness, while the variable Digital Technology indicates whether or not digital technology is used. The control variables refer to the existing literature. X1 represents personal characteristics such as gender, age, registered permanent residence, nation, marital status, and education level. X2 represents regional characteristics such as urban and rural classification and province of residence. In this study, β represents the marginal effect of digital technology on happiness, while γ and λ represent the coefficients of influence for personal and regional characteristics. The term ε represents the random perturbation.



The impact of different digital technology applications on psychological happiness

According to the CNNIC report, individuals use digital technology for various purposes, mainly including online learning, online work, online socializing, online entertainment, and online business.

Relevant studies show that there are differences in the application of digital technology among different gender individuals, with men using digital technology more often for online office and online games, etc., while women are more inclined to use digital technology for social chatting, online shopping and learning and communication. In order to analyze the effect of different digital technology applications on happiness, this paper adds the interaction term of digital technology and the frequency use of different digital technology applications on the basis of the baseline model, and also distinguishes between the full sample and the different gender samples, and constructs the model as shown in Equation 2:
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In Equation 2, IUi denotes the usage frequency of different digital technology applications, such as digital technology for study, work, socialization, entertainment and business activities, etc., and βi denotes the marginal effect of different digital technology applications on happiness.



The test of the influence mechanism of digital technology on psychological happiness

In order to further explore the influence mechanism of digital technology on happiness, this paper adding mediating variables in the benchmark model and test the influence mechanism of digital technology on happiness, and constructs the model as shown in Equation 3:

[image: image]

Equation 3 defines mediatori as mediating variables, such as self-assessed health status, family and interpersonal relationships, employment status, and income level. The symbol βi represents the marginal effect of each mediating variable on happiness.




Descriptive statistics

Table 2 presents the descriptive statistics of the key variables. The research focuses on the working-age population aged 16–65. After excluding samples with missing key variables such as digital technology and happiness, 10,355 valid samples were obtained, with 6,544 (63.2%) of them have used digital technology applications. In rural areas of China, the low usage rate of digital technology among residents is mainly influenced by various factors. Firstly, inadequate infrastructure is one of the main obstacles restricting the popularization of digital technology in rural areas. Compared with urban areas, the broadband network coverage in rural areas is limited, and the Internet access speed is slow, leading to a greatly reduced experience of using digital devices. Secondly, economic conditions limit the ability of rural residents to purchase and maintain digital devices. The lower income level makes it difficult for many families to afford the cost of devices such as smartphones and computers, thereby limiting the scope of digital technology applications. Furthermore, differences in educational levels are also a major factor. Due to uneven distribution of educational resources, residents in rural areas generally lack digital skills training and information technology education, which directly affects their ability and willingness to use digital technology. In addition, cultural and social habits have also hindered the popularization of digital technology to some extent. Some rural residents may be more inclined to rely on traditional ways of communication and information acquisition, with relatively lower acceptance of new technologies.



TABLE 2 Descriptive statistics of variables.
[image: Table2]

The descriptive statistics reveal that individuals who use digital technology have an average happiness score of 4.124, while those who do not have an average score of 3.690. The data indicates that individuals who use digital technology report significantly higher levels of happiness than those who do not. Regarding health and interpersonal interactions, individuals who use digital technology tend to have better health and more frequent contact and communication with their families. However, their scores for interpersonal interactions are relatively lower. Individuals who utilize digital technology have a higher proportion of non-farming jobs and a lower percentage of farming or unemployment. Their absolute and relative income levels are also significantly higher than those who do not use digital technology. Furthermore, a higher proportion of digital technology users are young, single, and urbanized.




Empirical analysis


The overall impact of digital technology on psychological happiness

Firstly, this section examines the influence of digital technology on happiness. Table 3 presents the estimation results of the benchmark model, and the Wald test of the equation is significant at the level of 1%, which confirms the rationality of the measurement model. After adding digital technology variables and provincial virtual variables to the equation in the first column, the marginal effect coefficient of digital technology is 0.071 and is significant at the level of 1%. The equations in column (2), column (3) and column (4) sequentially add individual characteristic variables such as gender, age, household registration, nationality, marital status and education level, regional characteristic variables such as urban–rural classification. The regression result of column 4 shows that the marginal effect coefficient of digital technology is 0.031, which is significant at the level of 1%, indicating that when other factors are controlled. This shows that digital technology exerts a notable and positive influence on happiness.



TABLE 3 Benchmark model of the influence of digital technology on happiness.
[image: Table3]

From the estimation results of individual characteristic variables, it can be seen that age and happiness show a U-shaped trend, indicating that as age increases, the probability of the happiest person decreases first and then increases. Gender exhibits a statistically significant negative effect on happiness, revealing that women tend to report higher levels of happiness compared to men. The negative coefficient associated with household registration implies that individuals with urban household registration are more likely to experience happiness than their rural counterparts. The coefficient of marital status is significantly positive, indicating that the happiness of married groups is higher than that of unmarried groups. Using those who have not attended school as a reference group, the probability of happiness is significantly higher for individuals with primary, junior high, high school/technical secondary, college, and undergraduate education. However, a master’s degree has no significant impact on individual happiness. Interestingly, the attainment of a master’s degree does not yield a significant impact on individual happiness levels. The coefficient of urban–rural classification is significantly positive, indicating that the probability of happiness of urban residents is significantly higher than that of rural residents.



Heterogeneity of the impact of digital technology on individual happiness

In the previous paper, we analyzed the impact of digital technology on happiness and determined that it can improve individual happiness. However, this analysis only represents the average impact of digital technology on happiness and does not take into account individual differences. For this purpose, this paper examines the heterogeneity of the impact of digital technology on happiness by incorporating interaction terms of digital technology with gender, age, education level.

The results in Table 5 indicate that the coefficient of the interaction term between digital technology and gender in column 1 is significantly negative. This suggests that the use of digital technology has a greater impact on women’s happiness than on men’s, implying that women can gain more happiness by using digital technology. Possible reasons for this are that women’s utilization of digital technology for learning, work, and entertainment activities can enhance happiness. Studies have also confirmed that the application and popularization of digital technology have a significant effect on promoting women’s employment and income, indirectly increasing their sense of well-being. The interaction term coefficient between digital technology and age in Equation 2 is significantly negative. This suggests that digital technology has a greater impact on improving the happiness of young people. This may be due to the fact that young people are exposed to digital technology at an early age, possess advanced digital technology skills, and can enhance and enjoy their lives through its utilization. The coefficient of the interaction term in Equation 3 is significantly positive for digital technology with primary school education and tertiary education and above, but the coefficient of digital technology with secondary school education is not significant, indicating that the use of digital technology significantly enhances the well-being of those with primary school and college degree and above. The interaction term coefficient between digital technology and rural–urban categorization in column 4 is significantly negative. This suggests that the use of digital technology has a greater impact on the happiness of rural residents than on urban residents. The delayed development of digital technology in rural areas results in a delayed start for accessing information, online socializing and e-commerce. Once implemented, these technologies can bring greater satisfaction and fulfillment to rural residents. In column 5, the coefficient of the interaction term between digital technology and absolute income is significantly negative. This suggests that as income increases, the happiness promotion effect of digital technology is decreasing, and digital technology diminishes the positive effect of absolute income on happiness, which is consistent with previous research (Table 5).



TABLE 4 Influence of digital technology on intermediate variables.
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TABLE 5 Heterogeneity analysis of the impact of digital technology on happiness.
[image: Table5]



Robustness tests for 2018 CFPS data

To ensure the robustness of the conclusions drawn from the analysis above, this paper utilizes the 2018 CFPS data to retest the impact mechanism. Equation 1 shows the baseline model, which includes personal and regional characteristics as control variables, yields a coefficient of 0.032 for the impact of digital technology on happiness, which is significant at the 1% level. The coefficient of Equation 2 is positive after adding the health status variable, and the coefficient of digital technology increases. This suggests a negative relationship between digital technology and health status, which is consistent with previous findings. The coefficients in Equation 3 are positive after adding the family relationship variable. Additionally, the coefficients of digital technology have decreased, which confirms that digital technology can enhance the frequency of communication with family members. The coefficient of digital technology in column 4 decreases after adding the interpersonal variable, indicating that digital technology favors the improvement of interpersonal relationships, which is contrary to the previous conclusion. The penetration rate of mobile digital technology was still low, and people’s use of digital technology devices such as computers and cell phones for communication and contact contributed to the establishment of interpersonal networks, and has not yet had a negative impact on interpersonal interactions in reality. Equations 5–7 add variables for employment status, absolute income and relative income. The coefficients for digital technology have decreased, consistent with previous findings. This suggests that digital technology has a significant impact on personal employment decisions and income levels. After adding absolute income variables, the coefficient for digital technology decreased the most, indicating that absolute income plays an important role as a mediating variable between digital technology and happiness (Table 8).



Endogeneity testing of instrumental variables

To address the potential endogeneity issue caused by omitted variables or reverse causality between digital technology and happiness, this paper employs the instrumental variable method. The selection of instrumental variables should adhere to the principles of relevance and exogeneity. This paper selects the digital technology penetration rate at the level of the individual’s community or village, whether there is a computer in the household, and the cost of household communication as instrumental variables, respectively. The estimation results of the two stages of the CMP model are reported in Table 7. From a correlation perspective, the digital technology penetration rate of the location indirectly mirrors the current state of the network infrastructure in the area and impacts an individual’s network usage through “group effect.” The household communication cost indirectly signifies the individual’s digital technology status, while the presence of a computer at home directly decided an individual’s digital technology usage. This paper utilizes the instrumental variable conditional mixed process estimation method (CMP method) to perform the regression analysis. The first-stage regression results of each equatio6 indicate that the impacts of digital technology penetration, household communication costs, and owning a computer at home on digital technology are all significantly positive at the 1% level, satisfying the correlation of instrumental variables. The second-stage regression results reveal that even after adjusting for potential endogeneity bias in digital technology, the impact on happiness remains significant at the 1% level. The effect on happiness is still significantly positive at the 1% level, and the coefficient is significantly larger. This indicates that even after using the CMP method, it is still concluded that digital technology enhance8 happiness.



TABLE 6 Analysis of the influence mechanism.
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Influence mechanism of digital technology on happiness

In order to substantiate the indirect influence of digital technology on happiness, this study examines its impact on various mediating variables. Table 4 presents the regression coefficients of digital technology in each model, controlling both personal and regional characteristics. In Equation 1, health status is the dependent variable, and the findings indicate that digital technology has a significant negative impact on health status, that is, compared with people who do not use digital technology, digital technology will cause personal health status to deteriorate. Equation 2 takes family relationship as a dependent variable, revealing a significant positive influence of digital technology on family relationships. Through bridging spatial gaps and enhancing connections between individuals and distant relatives or friends via online networks, digital technology fosters harmonious communication among family members, consequently leading to an indirect enhancement of happiness. Equation 3 examines the influence of digital technology on interpersonal relationships, and the outcomes show that digital technology has a significant negative impact on interpersonal relationships. It suggests that digital technology may make interpersonal relationships worse in reality, compared with people who do not use the Internet. Column 4 explores the impact of digital technology on individual employment status, using unemployment as reference group. The results indicate that digital technology actually promotes the probability of individuals engaging in non-farming employment while decreasing the possibility of engaging in farming production. This phenomenon stems from the enhanced job search efficiency and reduced search costs facilitated by online networks. These factors contribute to securing self-employment or wage-based positions, consequently bolstering personal happiness. column 5 examines absolute income as the dependent variable, showing that the regression coefficient of digital technology to absolute income is significantly positive. Specifically, using the network can bring about a significant increase in the per capita income o5 families. This outcome is attributed to the ability of digital technology to lower information processing costs, enhance productivity, and facilitate the accumulation of human capital in the realm of information technology. As a result, individuals can command higher wages, thereby elevating their happiness. Column 6 employs relative income as the dependent variable, showing a significant positive association between digital technology usage and relative income. This means that individuals who engage with the internet tend to possess a favorable economic standing within their local community, leading to heightened levels of happiness.



TABLE 7 Estimates of the CMP model.
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There may be several influence channels for digital technology to influence happiness. To further elucidate the mechanisms, this study incorporates intermediary variables into the benchmark model to investigate the pathways through which digital technology influences happiness. The results of the regression analysis are presented in Table 6. Equation 1 represents the benchmark model. After adjusting for variables such as individual characteristics and regional traits, the coefficient for digital technology is 0.020. Equation 2 adds health status variables to the benchmark model, and reveals a significant positive association between health status and happiness. Subsequently, the marginal effect of digital technology increases by 10%, with the coefficient rising to 0.022 and achieving statistical significance at the 1% level. This suggests that, upon controlling health status variables, the impact of digital technology on happiness intensifies, hinting at a possible negative relationship between personal health status and digital technology, indicating that engagement with digital technology may affect individual health outcomes. In the baseline model, the inclusion of family relationship variables in the third column of equations results in a significant positive impact of family relationships on happiness, while the marginal effect of digital technology decreases to 0.016 but remains significant. This suggests a positive correlation between family relationships and digital technology, as communication means such as networks increase the frequency of interaction with non-cohabiting family members, thereby promoting harmony in family relationships and then increasing happiness. Adding interpersonal variables to the fourth equation shows that the interpersonal relationship coefficient is significantly positive, that is, the improved interpersonal connections can boost happiness. However, the coefficient for digital technology also rises, indicating a negative association between interpersonal relationships and digital technology. This implies that digital technology may hamper real-life interpersonal communication, subsequently impacting happiness adversely. The variable of employment status is introduced into the fifth equation.



TABLE 8 Robustness tests of 2018 CFPS data.
[image: Table8]

The results show that if the unemployed are taken as the reference group, the probability of happiness of individuals with non-agricultural jobs is obviously higher, while farming has no significant effect on happiness. Increasingly, the marginal effect of digital technology decreases by 30% in this scenario, with the coefficient dropping to 0.014 and maintaining significance at the 10% level. This means that digital technology influences individual employment statuses, subsequently impacting happiness levels. Adding the variable of absolute income to the column 6, the coefficient of absolute income is significantly positive, while the coefficient of digital technology decreases to 0.011 and is not significant. This indicates that absolute income mediates the relationship between digital technology and happiness, as digital technology positively affects happiness by increasing individuals’ absolute income. When the variable of relative income is introduced into the column 7, the coefficient of relative income is also significantly positive, that is, individuals with higher relative income within their local area tend to report higher happiness levels. Meanwhile, the marginal effect of digital technology diminishes, implying a positive correlation between digital technology and relative income. This suggests that individuals with access to digital technology often possess relatively higher incomes within their local regions, contributing to their heightened happiness. After controlling the intermediate variables in the eighth equation, the marginal effect coefficient of digital technology becomes 0.013, retaining significance at the 10% level. This signifies that digital technology can directly enhance happiness, apart from its influence through various intermediary channels. Based on the above analysis, the inclusion of interpersonal relationships, employment status, absolute income, and relative income in the benchmark model leads to a significant alteration in the digital technology coefficient of over 30%. This underscores the notion that digital technology can indirectly impact happiness by influencing interpersonal communication, employment, income dynamics, and especially by affecting individuals’ absolute income, thereby exerting a substantial influence on overall happiness levels.




Conclusion and discussion

This article reviews the relevant literature on digital technology and happiness. Based on the 2020 China Family Panel Studies (CFPS) data, an ordered probit model is constructed to test the impact of digital technology on happiness, and explores the robustness of the happiness effect and use CMP model to test the endogeneity. Then, the analysis includes an exploration of the heterogeneity of “happiness effect” across various demographic characteristics such as gender, age, education and registered population status. Finally, the paper selects health status, interpersonal relationship, employment status and income level as intermediary variables to explore the influence mechanism of digital technology on happiness.

Based on empirical analysis, the results show that: Firstly, digital technology can improve personal happiness. The marginal effect coefficient of digital technology is 0.031. Secondly, this paper use the CMP model of instrumental variables to confirm the substantial positive relationship between digital technology and happiness. Thirdly, digital technology has a heterogeneous effect on personal happiness, especially for women, young people, primary school and college graduates and rural residents. With the increase of absolute income, the happiness effect of digital technology is decreasing. It can also be said that digital technology reduces the promotion of absolute income to happiness. Fourthly, in terms of influencing mechanism, digital technology can indirectly affect individual happiness by influencing health status, interpersonal relationship, employment situation and income level. Specifically, digital technology is found to have a negative effect on personal health, interpersonal relationships and agricultural work, while positively affecting family relationships, non-farming employment, absolute income, and relative income. This leads to an increase in the likelihood of individuals engaging in non-farming employment and a decrease in the likelihood of farming activities. Overall, the study suggests that digital technology can indirectly influence happiness by affecting these intermediary variables. Empirical tests further reveal that digital technology has the most pronounced effect on happiness through its impact on increasing absolute income.

Digital technology not only directly impacts happiness by enhancing entertainment options, broadening information access, and facilitating convenience in daily life, but also has an indirect effect on happiness by influencing personal health, family dynamics, interpersonal communication, work status, and income levels. Although the penetration rate of digital technology increasing year by year, there are still problems with weak network infrastructure in rural areas and weak network skills among rural residents. According to the report of China Internet Network Information Center (CNNIC), the Internet penetration rate in rural areas of China in 2020 is 55.9%, which is significantly lower than 79.8% in urban areas, and 51.5 and 13.3% residents, respectively, indicate that the reason for not going online is because they do not understand the network and do not have Internet access equipment. It is of great significance to increase network technology training and strengthen network infrastructure construction to increase the penetration rate of digital technology. Based on the above analysis, this paper proposes that: On the one hand, it is crucial to strengthen the capacitation of digital skills, particularly among vulnerable demographics such as the elderly and rural inhabitants, in order to elevate their proficiency in digital technologies. This can be achieved through the integration of additional educational resources, thereby facilitating the provision of cost-free digital technology training and guidance. By doing so, a broader spectrum of individuals will be able to partake in the happiness dividends entailed by the era of the network economy. On the other hand, it is worth noting that the improvement in digital infrastructure is often related to regional economic and social factors, such as government projects specifically for the purpose of increasing access to digital technology or related digital industry policies. The digital infrastructure discussed in this paper focusing on the equipment that can directly affect the Internet access of rural residents in remote areas, such as high-speed Internet broadband, network signal towers, PC computers or mobile communication equipment, etc. The investment of these facilities can increase the use rate of digital technology for rural residents in remote areas. According to the analysis above, government should improve the construction of digital infrastructure and provide digital technology access equipment for rural residents in remote areas, such as high-speed Internet broadband, network signal towers, PC computers or mobile communication equipment, these facilities can directly enhance their digital technology usage. At the same time, it is necessary to combine industrial policies, give full play to the employment effect of digital infrastructure, establish Internet manufacturing factories in the urban–rural fringe or distant suburbs, and provide more high-quality jobs with high incomes for rural workers to improve their happiness.

In summary, the low utilization rate of digital technology is the result of multiple factors such as lack of digital infrastructure and digital skills training, solving these problems requires joint efforts from the government and all sectors of society, gradually narrowing the digital divide between urban and rural areas through various measures such as improving infrastructure, enhancing education levels, and promoting digital skills training. It is worth noting that in reality, individual happiness is influenced by health status and interpersonal relationships, and is also closely related to personal employment, income level and job satisfaction. Therefore, emphasis should be placed on promoting network education and values, cultivating healthy online habits, mitigating excessive internet usage which may adversely impact physical and mental well-being, and fostering positive life and interpersonal communication practices. Such efforts will enable digital technology to serve as a vital tool for enhancing personal welfare and fostering happiness in the digital economy era.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author/s.



Ethics statement

Ethical review and approval was not required for the study on human participants in accordance with the local legislation and institutional requirements. Written informed consent from the [patients/ participants OR patients/participants legal guardian/next of kin] was not required to participate in this study in accordance with the national legislation and the institutional requirements.



Author contributions

WH: Conceptualization, Formal analysis, Investigation, Supervision, Visualization, Writing – original draft. ZZ: Writing – review & editing, Visualization. XQ: Writing – review & editing, Visualization. YM: Data curation, Funding acquisition, Methodology, Project administration, Resources, Software, Validation, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This article was supported by the National Social Science Foundation Youth Program of China, titled “Research on the Impact of Industrial Digital Transformation on Changes in Vocational Skills Demand from the Perspective of Big Data” (22CJY012).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Ai-Rawashdeh, A. T. (2021). The impact of applying talent management strategies on achieving happiness in the work environment: an applied study on the Royal jo Rdanian airlines company. Int. Rev. Manag. Mark. 11, 68–77. doi: 10.32479/irmm.10923

 Bloom, N., Liang, J., Roberts, J., and Ying, Z. J. (2015). Does working from home work? Evidence from a Chinese experiment. Q. J. Econ. 130, 165–218. doi: 10.1093/qje/qju032

 Bruni, L., and Luca, S. (2006). Income aspirations, television and happiness: evidence from the world values survey. Work. Paper series 114, 169–191. doi: 10.1007/s11205-012-0142-5

 Bucciol, A., and Burro, G. (2022). Is there a happiness premium for working in the public sector? Evidence from Italy. J. Behav. Exp. Econ. 97, 1–18. doi: 10.2139/ssrn.3802381

 Diener, E., Suh, E. M., Lucas, R. E., and Smith, H. L. (2013). Subjective well-being: three decades of progress. Psychol. Bull. 125, 276–302. doi: 10.1037/0033-2909.125.2.276

 Dimaggio, P., and Bonikowski, B. (2008). Make money surfing the web? The impact of internet use on the earnings of U.S. workers. Am. Sociol. Rev. 73, 227–250. doi: 10.1177/000312240807300203

 Doley, R. K., and Anbarasan, P. (2021). Role of health communication strategies of 'National Health Mission' in the rural maternal health in Assam. Int. J. Happiness Dev. 6, 368–375. doi: 10.1504/IJHD.2021.117793

 Easterlin, R. A., Wang, F., and Wang, S. (2017). Growth and happiness in China, 1990-2015[M]//world happiness. Report 2017, 35–50. doi: 10.4337/9781788978767.00017

 Ellison, N. B., Vitak, J., Gray, R., and Lampe, C. (2014). Cultivating social resources on social network sites: Facebook relationship maintenance behaviors and their role in social capital processes. J. Comput.-Mediat. Commun. 19, 855–870. doi: 10.1111/jcc4.12078

 Feldman, D. C., and Klaas, B. S. (2002). Internet job hunting: A field study of applicant experiences with on-line recruiting. Hum. Resour. Manag. 41, 175–192. doi: 10.1002/hrm.10030

 Graham, C., and Nikolova, M. (2013). Does access to information technology make people happier? Insights from well-being surveys from around the world. J. Socio Econ. 44, 126–139. doi: 10.1016/j.socec.2013.02.025

 Hood, B., Jelbert, S., and Santos, L. R. (2021). Benefits of a psychoeducational happiness course on university student mental well-being both before and during a COVID-19 lockdown. Health Psychol. Open 8, 1–12. doi: 10.1177/2055102921999291 

 Karabacak, G., and Gen, M. (2019). The use of blogs as an example of internet entrepreneurship: Turkish travel blogs. Procedia Comput. Sci. 158, 869–876. doi: 10.1016/j.procs.2019.09.125

 Kraut, R., and Burke, M. (2015). Internet use and psychological well-being: effects of activity and audience. Commun. ACM 58, 94–100. doi: 10.1145/2739043

 Krueger, A. B. (1993). How computers have changed the wage structure: evidence from microdata, 1984-1989. Q. J. Econ. 108, 33–60. doi: 10.2307/2118494

 Kuhn, P., and Mansour, H. (2014). Is internet job search still ineffective? Econ. J. 124, 1213–1233. doi: 10.1111/ecoj.12119

 La, B. T., Lim, S., Cameron, M. P., Tran, T. Q., and Nguyen, M. T. (2021). Absolute income, comparison income and subjective well-being in a transitional country: panel evidence from Vietnamese household surveys. Econ. Analysis Policy 72, 368–385. doi: 10.1016/j.eap.2021.09.008

 Lee, P. S. N., Leung, L., Lo, V., Xiong, C., and Wu, T. (2011). Internet communication versus face-to-face interaction in quality of life. Soc. Indic. Res. 100, 375–389. doi: 10.1007/s11205-010-9618-3

 Levy, F., and Murnane, R. J. (1996). With what skills are computers a complement? Am. Econ. Rev. 86, 258–262.

 Li, Y. N., and Xie, Q. Y. (2017). Internet use and wage gap: an empirical analysis based on CHNS data. Econ. Theory Econ. Manag. 36, 87–100.

 Lohmann, S. (2013). Information technologies and subjective well-being: does the internet raise material aspirations? Oxf. Econ. Pap. 67, 4503–4513. doi: 10.2139/ssrn.2309939

 Mackerron, G. (2012). Happiness economic from 35000 feet. J. Econ. Surv. 26, 705–735. doi: 10.1111/j.1467-6419.2010.00672.x

 Mohammadi, S., Tavousi, M., Haeri-Mehrizi, A. A., Naghizadeh Moghari, F., and Montazeri, A. (2022). The relationship between happiness and self-rated health: A population-based study of 19499 Iranian adults. PLoS One 17, 1–11. doi: 10.1371/journal.pone.0265914 

 Munene, J. C., Kawalya, C., and Kasekende, F. (2022). The interaction effect of psychological capital on the relationship between self-driven personality and happiness at work in the present and post-COVID-19 era. Corporate Governance 22, 562–576. doi: 10.1108/CG-08-2021-0275

 Nie, P., Sousa-Poza, A., and Nimrod, G. (2016). Internet use and subjective well-being in China. Soc. Indic. Res. 132, 489–516. doi: 10.1007/s11205-015-1227-8

 Pénard, T., Poussing, N., and Suire, R. (2013). Does the internet make people happier? J. Socio Econ. 46, 105–116. doi: 10.2139/ssrn.1918937

 Pierewan, A. C., and Tampubolon, G. (2014). Internet use and well-being before and during the crisis in Europe. Soc. Indic. Res. 119, 647–662. doi: 10.1007/s11205-013-0535-0

 Rossouw, S., Greyling, T., and Adhikari, T. (2021). Happiness lost: was the decision to implement lockdown the correct one? S. Afr. J. Econ. Manag. Sci. 24, 1–11. doi: 10.4102/sajems.v24i1.3795

 Saida, Z., Siti, A., Caisar, D., and Musdalifah, A. (2021). Spurring economic growth in terms of happiness, human development, competitiveness and global innovation: the ASEAN case. ASEAN J. Sci. Technol. Develop. 38, 1–6. doi: 10.29037/ajstd.653

 Shen, Q., Liao, S. Q., and Qin, Y. (2014). Internet use, social support and subjective well-being: taking college students as the research object. News Commun. Res. 6, 99–113.

 Srivastava, S., Mendiratta, A., Pankaj, P., Misra, R., and Mendiratta, R. (2022). Happiness at work through spiritual leadership: a self-determination perspective. Empl. Relat. 44, 972–992. doi: 10.1108/ER-08-2021-0342

 Tella, R. D., Macculloch, R. J., and Oswald, A. J. (2003). The macroeconomics of happiness. Rev. Econ. Stat. 85, 809–827. doi: 10.1162/003465303772815745

 Ulukan, H., and Ulukan, M. (2021). Investigation of the relationship between psychological resilience, patience and happiness levels of physical education teachers. Int. J. Educ. Methodol. 7, 335–351. doi: 10.12973/ijem.7.2.335

 Weiser, E. B. (2001). The functions of internet use and their social and psychological consequences. Cyberpsychol. Behav. Impact Internet Multimedia Virtual Reality Behav. Soc. 4, 723–743. doi: 10.1089/109493101753376678

 Wolfe, M. T., and Patel, P. C. (2021). Everybody hurts: self-employment, financial concerns, mental distress, and well-being during COVID-19. J. Bus. Ventur. Insights 15, e00231–e00212. doi: 10.1016/j.jbvi.2021.e00231

 Yuan, Z. Q., Zheng, X., and Hui, E. (2021). Happiness under one roof? The intergenerational co-residence and subjective well-being of elders in China. J. Happiness Stud. 22, 727–765. doi: 10.1007/s10902-020-00249-1

 Zheng, Y., Wei, D., Li, J., Zhu, T., and Ning, H. (2016). Internet use and its impact on individual physical health. IEEE Access 4, 5135–5142. doi: 10.1109/ACCESS.2016.2602301

 Zhu, Z. K., and Leng, C. X. (2018). The impact of internet use on Residents' well-being: empirical evidence from CSS2013. Econ. Rev. 1, 79–90. doi: 10.19361/j.er.2018.01.04

 Zuo, G. W. (2021). Wired and hired: employment effects of subsidized broadband internet for low-income Americans. Am. Econ. J. Econ. Pol. 13, 447–482. doi: 10.1257/pol.20190648


Copyright
 © 2024 Hu, Zhang, Qu and Mao. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		Digital technology and psychological happiness: the mediating roles of interpersonal relationships and employment situations



		Introduction



		Literature review and theoretical framework



		Direct impact of digital technology on psychological happiness



		The indirect impact of digital technology on psychological happiness









		Materials and methods



		Data sources and variable descriptions



		Econometric model



		The impact of digital technology on psychological happiness



		The impact of different digital technology applications on psychological happiness



		The test of the influence mechanism of digital technology on psychological happiness









		Descriptive statistics









		Empirical analysis



		The overall impact of digital technology on psychological happiness



		Heterogeneity of the impact of digital technology on individual happiness



		Robustness tests for 2018 CFPS data



		Endogeneity testing of instrumental variables



		Influence mechanism of digital technology on happiness









		Conclusion and discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fpsyg-15-1420511-t008.jpg
Variable (1) (2) (

0,032 0.035%4% 0.027%%%
Digital technology
(0.007) (0.007) 0.007)
0.072%4%
Health status
(0.002)
0019+
Family relations
(0.002)
Interpersonal
relationship
Non-farming job
Farming job
Absolute income
Control variable Control Control Control
wald * 19344555 266357+ 2047.5%4
Observed value 26,654 26654 26,569

Robust standard errors are in parentheses in the table, ***, **, and * indicate significant at the 1,

characteris

(4) (5) () @)
0.023%4% 0017+ 0.021%4%
(0.007) 0.027%%* (0.008) (0.008) (0.008)
0.155%+%
(0.003)

0.036** (0.006)

0.011%(0.006)

0.053%+*
(0.003)
0.066++*
(0.002)
Control Control Control Control
4496.87+ 19711+ 2135475 2480,5%%+
26,621 26,654 24819 25272

(8)
0011%
(0.006)

0.049%+%
(0.003)

0,009+
(0.002)

0.142%%%
(0.003)

~0.008 (0.006)
—0.003 (0.006)
00274+
©.003)

0.037%%+
(0.003)

Control
4821.5%%%

23,556

and 10% levels, respectively. Control variables in our study conclude personal
cs and regional characteristics. Among them, “Gender; “age! “registered permanent residence “nation; “marital status; and “education level” were slected s variables to

measure personal characteristics. The variables “urban/rural classification” and “province or municipality directly under the central government” were selected to measure regional

characteri

ics. Due to space limitations in the paper, this table list the results for the core variables, do not lst the results for the control variables.





OPS/images/fpsyg-15-1420511-t007.jpg
Variable (1) Digital Technology (2) Household communication  (3) Availability of a computer
Penetration Rate costs at home

Phase | Phase I Phase | Phase Il Phase | Phase Il

Digital technology 0.075%+* (0.017) 0.086*+* (0.028) 0.080+* (0.024)

Digital technology
penetration 0.595%** (0.015)

Household communication

costs 0.044%5% (0.003)

Availability of a computer 01145 (0.005)

Athome

Control variable Control Control Control Control Control Control
Wald 7 SR.Z.H;Zd M.HZ;UZ 60: "8;33 40:5.7.22 59:15“ 40:;0:)“
Observed value 20,664 20,664 20,664 20,664 20,664 20,664

Robust standard errors are in parentheses in the table. Mediating and control variables are added to the analysis. ***, *#, and * indicate significant at the 1, 5, and 10% levels, respectively.
Control variables in our study conclude personal characteristics and regional characteristics. Among them, “Gender; “age’” “registered permanent residence; “nation; “marital status” and
‘education level” were selected as variables to measure personal characterisics. The variables “urban/rural classification” and “province or municipality directly under the central government”

were selected to measure regional characteristics. Due to space limitations in the paper, this table list the results for the core variables, do not lst the results for the control variables.





OPS/images/fpsyg-15-1420511-t006.jpg
Variable (1) (2)

00204+ 0,022+
Digital technology
(0.007) (0.007)
0.066++%
Health status
(0.002)
Family relations
Interpersonal
relationship
Non-agricultural
work
Farming
Absolute income
Relative income
Control variable Control Control
Wald 2 236424% ETER
Observed value 23,465 23,465

(3)

0.016** (0.007)

0.026%+
(0.003)

Control
2429.1%%%

23,358

(4) (5) (6) @)
0.026%%* 0.014% (0.007)
(0.007) 0.014*(0.007)  0.011(0.008)

0.087+4%
(0.001)
0.028%+%
(0.008)
—0.007 (0.009)
0.025%%%
(0.003)
0.063%+%
(0.003)
Control Control Control Control
4450800 237584 22007+ 25502
23,446 23465 21,397 22662

(8)

0.013* (0.007)

0.047%%%
0.002)

0.009%+%
(0.003)

0.081%+%
0.002)

~0.0005 (0.009)

_0.028%%+
(0.010)

00115
(0.003)

0031545
(0.003)

Control
4636.17%%

20,666

The brackets in the table are robust standard errors, and personal characteristics and regional characteristics variables are added to the analysis. ***, *%,and * mean significant at 1, 5, and 10%

evels,respectively. Control variables in our study conclude personal characteristics and regional characteritics. Among them, “Gender “age.” “registered permanent residence; “nation;”
“marital status;” and “education level” were selected as variables to measure personal characteristics. The variables “urban/rural clasification’ and “province or municipality directly under the
central government” were selected to measure regional characteristis. Due to space limitations in the paper,this table list the result for the core variables, do not list the results for the control

variables.





OPS/images/cover.jpg
’ frontiers | Frontiers in Psychology

Digital technology and
psychological happiness: the
mediating roles of interpersonal
relationships and employment
situations












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
, frontiers Frontiers in Psychology






OPS/images/fpsyg-15-1420511-t001.jpg
Di

Happiness

en

Digital technology

Intermediary variable

Personal

characteristic

Regional

characteristics

ns Variables

Pychological happiness
‘Whether or not you use the internet

Health status
Family relations

Interpersonal relationship
Employment status

Absolute income

Relative income

Gender

Age

Registered permanent residence

Nation

Marital status
Education level

Urban and rural classification

Province

Very unhappy = 1, unhappy =2, average =3, happy =4, very happy =5
Yes=1,n0=0

Unhealthy=1, Fai

, Fairly healthy =3, Very healthy =4, Very healthy=5

Frequency of interaction and contact with relatives not living with the household (o interaction =1,

infrequent interaction =3, occasional interaction =3, frequent interaction =4)

Number of self-rating scores for personal relationships (minimum =0, maximur = 10)
Non-farm jobs=1, farming jobs =2, unemployment=3

Logarithmic net per capita household income last year

Relative position of personal income in the locality

(very low=1, very high=5)

Male=1, female=0

Actual age (in years)

Urban household registration = 1, Rural household registration =0
Han nationality = 1, non-Han nationality=0

Married = 1, unmarried =0

Uneducated = 1, Primary education =2, Junior high school education =3, High school/technical secondary

school =4, College degree =5, Bachelor degree =6, Master degree or above=7

Urban=1, rural =0

Dummy variable for the province or municipality where the survey was conducted





OPS/images/fpsyg-15-1420511-t002.jpg
Description of variables

Happiness

Health status

Family relations

Interpersonal relationship

Non-agricultural work

Farming

Unemployed

Absolute income.

Relative income.

Gender

Age

Registered permanent residence

Nation

Marital status

Uneducated

Primary education

Junior high school education

High school/technical secondary
school

College degree

Bachelor degree

Master degree or above

Urban and rural classification

Sample size

Data in the table are sample means and data in parentheses are standard deviations.

Full sample

3845
(0.990)
3105
(0.008)
3438
(0.005)
7.242
(0.012)
0495
(0.003)
0365
(0.003)
0.139
(0.002)
9.144
(0.007)
2529
(0.006)
0528
(0.500)
4248
(1237)
0.402
(0.448)
0935
(0.263)
0.868
(0.347)
0201
0.417)
0.235
(0.431)
0316
(0.463)
0.151
(0.362)
0.063
(0.248)
0047
(0.193)
0.004
(0.062)
0478
(0.501)

10355

igital technology

4125
(0.900)
3425
(0.012)
3531
(0.008)
7.203
(0.019)
0799
(0.005)
009
(0.003)
0.102
(0.004)
9.491
(0.011)
2519
(0.01)
0510
(0.478)
3524
(10.02)
0,641
(0.483)
0953
(0.235)
0773
(0.426)
0031
(©.136)
0.141
(0.329)
0352
(0.472)
0.263
(0.437)
0.149
(0.352)
0.102
(0.313)
0.008
(0.083)
0,637
(0.478)

6,544

4,44 and * Indicate significant at the 1, 5, and 10% levels, respectively.

igital technology

3690
(1.025)
2958
(0.010)
3395
(0.007)
7.260
0.015)
0355
(0.004)
0.488
(0.004)
0.156
(0.003)
5982
(0.008)
2520
(0.008)
0.485
(0.502)
4702
(11.28)
0312
(0.413)
0902
(0.285)
0905
(0.292)
0296
(0.466)
0281
(0.455)
0283
(0.458)
0.103
(0329)
0012
(0.118)
0002
(0.061)
0.0002
(0.014)
0395
(0.603)

3811

est

0.435%5%

0,467+

0.136+%%

—0.057**

044475+

~0.389%5%

—0.054%5%

0.509%%%

0.029%%

0.025%%%

—11.78%%%

0.329%%%

0,051+

01320

026545+

014045+

0.069%%*

0,160

0.137%%%

0.100%#*

0,006+

0.242%%%





OPS/images/fpsyg-15-1420511-e003.jpg
Happiness = & + BoDT + Bimediator; + yX) + A X2 + &

3)





OPS/images/fpsyg-15-1420511-g001.jpg
Health status.

Digital technology

Interpersonal relationships

Employment status

Income level

Happiness






OPS/images/fpsyg-15-1420511-t005.jpg
Variable
Digital technology

Digital technology*

gender
Digital technology* age

Digital technology*

Primary education

Digital technology*
Secondary school

education

Digital technology*
College and above

Digital technology* Urban
and rural dlassification

Digital technology*
Absolute income

Control variable
Wald 2
Observed value

(1)
0.025%%%
(0.009)
~0.021%
(0.010)

Control
4635.09°+

20,666

(2)
0.067%+%
(0.023)

~0.001%
(0.001)

Control
4635.25°+

20,666

(3) (4) ()]

~0042 0.026%+% 0182455
(0.034) (©.01) (0.053)

0.065%
(0.037)

0,050
(0.035)

0.099** (0.04)

—0.022¢
(0.011)
—0018%+*
(0.006)
Control Control Control
4649.847+% 4649.847% 4637.96%%+
20,666 20,666 20,666

Mediating and control variables are added to the analysis. ***, **, and * indicate significant at the 1, 5, and 10% levels, respectively. Control variables in our study conclude personal

characteris

cs and regional characteistics. Among them, “Gender; “age! “registered permanent residence “nation; “marital status; and “education level” were slected as variables to

measure personal characteristics. The variables “urban/rural classification” and “province or municipality directly under the central government” were selected to measure regional

characteri

ics. Due to space limitations in the paper, this table list the results for the core variables, do not lst the results for the control variables.
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The standard error in brackets in the table is robust, and *+, **, and * indicate significant at 1, 5, and 10% levels, respectively. The reported value is the average marginal effect of each variable
on happiness (the happiest =5) and the corresponding robust standard error.
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respectively.

Models (3) and (5) use OLS model. Model (4) uses mlogit model,and the marginal effects o digital technology on non-farming employment and arming employment are reported in the table.
Control variables in our study conclude personal characteristics and regional characterisics. Among them, “Gender? “age!”“registered permanent residence;” “nation; “marital status;”and

‘education level” were selected as variables to measure personal character

. The variables “urban/rural classification” and “province or municipality directly under the central government”

were selected to measure regional characteristics. Due to space limitations in the paper, this table list the results for the core variables, do not lst the results for the control variables.
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