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Abstract

:

This study explores the nexus between digital financial inclusion and household participation in commercial insurance, utilizing data from the Peking University Digital Financial Inclusion Index and the 2018 CFPS database. Using Probit and Logit models, our research uncovers significant regional and risk -preference variations, emphasizing the influence of governance mechanisms. The study underscores the pivotal role of digital participation in a sustainable governance mechanism in shaping financial behavior, as well as the importance of advocating for regulatory interventions, enhanced financial literacy, and infrastructure development to foster equitable insurance access. Moreover, positive determinants, such as education level and social insurance participation, are identified, while discretionary spending emerges as a barrier. This study advocates for expedited digital financial inclusion initiatives to increase financial literacy with strengthened regulatory oversight and governance mechanisms which would ensure sustainable regional development and insurance market resilience.
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1. Introduction


Since 2017, the Chinese insurance industry has entered a stage of saturated governance enhancement, leading to questions regarding whether the sustainable performance of the insurance industry can be guaranteed. In this research, governance is defined as the workable mechanism for sustainable performance. In this governance perspective, the Chinese insurance market has also been profoundly influenced by the transformation of digital participation and the digital inclusion of the insurance industry. According to data from the China Banking and Insurance Regulatory Commission (CBIRC), in 2022, Chinese original insurance premium income reached 4.7 trillion yuan, marking a year-on-year increase of 4.58%. Property insurance generated original premiums amounting to 1.27 trillion yuan, showing a growth rate of 8.92% compared to the previous year, whereas life insurance contributed original premiums totaling 3.42 trillion yuan, growing at a rate of 3.1%. As for institutional demographics within the insurance system, there were 237 insurance institutions recorded in 2022, maintaining the same number as in 2021. With respect to sustainable governance in the insurance industry in 2022, China’s insurance penetration stood at 3.88%, while the insurance density was 3326 yuan per capita, indicating a substantial disparity compared to the global average during the same period. Collectively, these data suggest that, over recent years, the Chinese insurance sector has experienced steady growth in terms of its original premium volume, yet it continues to lag significantly behind international benchmarks in terms of both penetration and density levels, implying that insurance has reached a saturation point. In light of this, the question of whether it could take off again, for the purpose of enhancing sustainable growth to support regional development, could be crucial for China to be able to steer its economic structure toward a more advanced stage.



The low participation rate in household commercial insurance is one of the main reasons for the unsustainable development of China’s insurance industry, and the slow growth rate of original premiums is another reason [1]. Thus, in order to promote the sustainable development of China’s insurance industry, it is necessary to first increase the participation rates of household commercial insurance. Analyzing the factors affecting household commercial insurance participation has led most scholars to focus on micro factors, such as individuals, families, and social relationships, and neglect the impact of macro factors, such as digital financial inclusion, on household commercial insurance participation and/or regional differences. Digital financial inclusion is an innovative platform for traditional financial services, through the integration of modern digital technology into financial services. It can effectively reduce financial transaction costs and improve the efficiency of financial services, as well as greatly enhance the convenience of the participants and sharing of the premium. The development of digital financial inclusion has enabled more and more people to enjoy the fruits of financial development, but the impact of digital financial inclusion on the participation in commercial insurance is not yet clear in China. Therefore, the purpose of this paper is to clarify the governance mechanism of digital inclusion in the insurance industry for the sustainable development of lagged regions.



The rest of the paper is structured as follows. Section 2 describes the factors affecting commercial insurance participation and the current state of digital financial inclusion. It also organizes the relevant literature for our model setting. Section 3 provides a logical structure for the articulation on our governance mechanism. Section 4 presents the probit model estimation methodology with a data collection process. Section 5 presents the empirical test result with its implications. Section 6 concludes the research with some policy suggestions.




2. Literature Review


With the development of the national economy, as well as the improvement of residents’ living standards and wealth management consciousness, the role of insurance is gradually recognized by the public, and the use of insurance is more and more extensive [2]. Insurance is an important means of risk management, which can reduce the uncertainty of future economic losses to a certain extent, in addition to the economic compensation on these losses. Insurance also plays a role in capital financing and social management for sustainable development [3]. According to the nature of insurance, it can be divided into two categories: social insurance and commercial insurance. Social insurance can provide basic protection for survival, while the protection function of commercial insurance is more comprehensive, can effectively play a complementary role, and, thus, strongly supports the development of commercial insurance to reduce the financial burden of the state, improve the quality of risk protection, and improve the multi-level social insurance system [4]. There are many factors affecting participation in commercial insurance, and, based on these factors, they can be categorized into the following three groups, according to the existing research.



The first category of factors affecting commercial insurance participation is mainly made up of the basic factors pertaining to individual and family characteristics. Factors such as age, education level, family economic status, and demographic structure are relevant for commercial insurance participants [5,6]. In addition, families who predict that their future health is not optimistic are more likely to make the decision to purchase commercial insurance; so, the level of individual health perception is also one of the factors affecting the purchase of insurance products [7]. Individual and family financial knowledge also affects commercial insurance purchasing decisions, and rich financial knowledge is conducive to increasing the participation rate and degree of participation in commercial insurance [8]. Guven employed Dutch data to analyze the relationship between residents’ subjective well-being and their participation in insurance schemes. The research revealed a statistically significant positive correlation between levels of happiness and involvement in insurance coverage [9]. Higher individual incomes and increased assets also increase the probability of purchasing commercial insurance, but this effect only becomes apparent after wealth reaches a level sufficient to meet the basic standard of living [10]. In addition, a household’s participation in social health insurance affects its decision to purchase medical commercial insurance [11].



The second category of factors affecting commercial insurance participation is mainly made up of social factors, such as social relations and social behavior. Social class can promote residents’ participation in commercial insurance through the mechanisms of comparison and the herd mechanism, and social capital can motivate residents to participate in commercial insurance through the mechanisms of norm regulation, information access, and perceived value [12,13]. Social interaction can promote the exchange of financial knowledge and enhance trust in commercial insurance, which in turn enhances the level of household commercial insurance participation. But, the positive impact of social interaction on household commercial insurance participation varies depending on factors such as educational level and income level [14]. With the development of Internet technology, online social interaction has also become a favorable way to promote household participation in commercial insurance [4].



The third category of factors affecting commercial insurance participation is mainly made up of macro-environmental factors. Although there is less literature exploring the factors affecting commercial insurance participation in the macro context, several researchers found certain macro-environmental factors to have a certain impact on commercial insurance participation. Increasing air pollution, coupled with rising concern among residents, can stimulate commercial health insurance participation [15,16]. The aging situation has an inverted U-shaped effect on household commercial health insurance participation, and the influence trend is more obvious in urban households [17,18]. Population mobility can promote commercial insurance participation, and population mobility promotes commercial health insurance participation more than it promotes commercial pension insurance participation [19].



Digital financial inclusion has had an ineradicable impact on the economic life of residents, especially in developing countries, such as those with emerging economies. Scholars have examined research on emerging markets, such as India, with findings indicating that national policies regarding the digital economy sphere can bridge the digital divide and foster participation in commercial insurance among residents [20]. Studies in the Baltic region have shown that digital platforms and similar methods optimize consumer behavior in purchasing insurance [21]. In terms of ubiquitous characters, digital inclusive financial systems can also increase the performance of both employment and entrepreneurship rates of residents [22], especially regarding the employment and entrepreneurial behavior of disadvantaged groups, thus contributing to the inclusive growth of China’s residents’ income [23]. In terms of behavior, the development of digital inclusive financial systems in the insurance industry has created a substitute for traditional private lending behavior, inhibiting the demand and supply of the private lending market and leading to increased difficulty in private lending among civilians [24]. However, it assists and encourages residents’ access to formal credit through digital payment channels, and the promotion of formal credit by means of digital inclusive finance is most significant in less-developed regions and among disadvantaged groups [25,26]. Researchers have also concluded that the development of digital inclusive finance has, to some extent, had a stimulating effect on the increase in the consumers’ demand for formal credit in rural areas, but has had the opposite effect on producers’ demand for formal credit [23]. In terms of income and wealth, digital inclusive finance can improve the standard of living of residents, increase household income, and improve the quality of life of residents through the protection effect, smoothing effect, and value-added effect, in which the third-party payment business has a particularly obvious effect on the improvement of the quality of life of the residents [27]. Although digital inclusive finance is conducive to the growth of household wealth, we should always pay attention to impact of the digital divide on this effect. Although digital inclusive finance is beneficial to the growth of household wealth overall, it is also important to pay attention to the weakening effect created by the digital divide [28]. In terms of consumption, digital inclusive finance can enhance residents’ consumption level by providing convenient payment methods and alleviating liquidity constraints [29,30]; it can also upgrade residents’ consumption by driving the development of the tertiary industry [31].



However, the roles played by digital credit business, digital payment business, and digital investment business in stimulating rural consumption vary, and the impact of digital inclusive finance on rural consumption in different regions varies as well. Businesses in the region play different roles in boosting rural consumption in different regions [32]. In terms of anti-poverty, digital inclusive finance can alleviate the financial vulnerability of rural households [33]. Digital inclusive finance can also alleviate residential poverty by increasing credit availability [34], and the investment and financing function of digital inclusive finance plays a key role in reducing the vulnerability of rural households to poverty [35]. In addition, digital inclusive finance can promote and enhance the active participation of rural households in the financial market, thus effectively alleviating rural financial exclusion [36]. Furthermore, the purchase of commercial insurance is an important embodiment of participation in the financial market, so, in light of this, what impact will the development of digital inclusive finance have on the participation of residents in commercial insurance? This is the research question we will attempt to answer in this paper.



By combing the above research results, it can be seen that, firstly, there is a rich collection of literature on the influencing factors of commercial insurance participation, but it mainly focuses on analyzing the influence of micro-factors, such as individual and household characteristics, on commercial insurance participation. The research on the influence of factors such as social capital and social interaction on commercial insurance participation is also emerging, but such social factors are still essentially the characteristics embodied by the individual or the family, and there is little literature on the influence of macro-environmental factors on commercial insurance participation. Second, the impact of digital financial inclusion on residents’ economic life involves many aspects, but there are still few studies analyzing the impact of digital financial inclusion on households’ commercial insurance participation. Therefore, based on this comparison of the previous literature, this paper will try to explore the impact of digital financial inclusion on household commercial insurance participation from the perspective of macro-environmental factors and, on this basis, put forward suggestions to promote the sustainable performance of commercial insurance.




3. Theory and Mechanism Analysis


According to transaction cost theory, when residents consider purchasing commercial insurance, households weigh these costs against the benefits of transferring health risks through insurance [37]. Additionally, smoother and more convenient transaction channels can enhance the insurance transaction process. In this process, household governance aims to achieve optimal resource allocation, including risk transfer through insurance and other means. Additionally, digital inclusive finance provides smoother, more convenient transaction channels, thus enhancing the insurance transaction process. Currently, the main manifestation of digital inclusive finance is mobile payment, Internet insurance, Internet credit, etc., which relies on perfect infrastructure, open national policies, and rapidly advancing digital technology, and is able to provide fair, open, and transparent financial services so that different groups with varying demands for purchasing insurance can more conveniently learn about commercial insurance and enhance the commercial insurance trust level. Digital financial inclusion can also serve to increase household financial knowledge [38], and the growth of financial knowledge can help individuals effectively allocate financial assets.



The governance mechanism in this research can be explained as follows: First, individuals with more financial knowledge represent families with higher financial literacy, and higher financial literacy causes families to optimize wealth management in a more rational way; thus, commercial insurance is their best choice for transferring unavoidable risks. Second, when families with higher financial knowledge choose commercial insurance, they have an in-depth and comprehensive understanding of the terms and conditions of commercial insurance, which reduces the information asymmetry and lowers the transaction cost. In addition, based on the support of big data, Internet insurance organizations can locate potential customers more quickly, conveniently, and accurately, according to their consumption ability and their consumption habits in relation to the subject of the information. This makes it possible to provide customized marketing of high-quality services, which stimulates the loyalty of customers to participate in commercial insurance and enhances their trust in insurance organizations. Finally, digital financial inclusion provides a more convenient way to purchase commercial insurance, thus reducing the cost of insurance services. It is also able to expand the scope of insurance services, which in turn allows more residents to enjoy insurance products or services with accurate demand and transparent prices, and, to a certain extent, it alleviates the most common reasons that people reject commercial insurance [39]. In summary, the theoretical mechanism of digital inclusive finance to promote household commercial insurance participation is shown in Figure 1.



There are many factors affecting commercial insurance participation, and this paper introduces variables at the individual, household, and regional levels to comprehensively examine the impact of digital financial inclusion on household commercial insurance participation. Based on the arguments found in Figure 1, this paper proposes the first research hypotheses:



H1 

: The development of digital inclusive finance can increase household commercial insurance participation.





China is vast in territory and population, with significant disparities between urban and rural development. Both the extent of digital financial development and participation in household commercial insurance exhibit substantial variations. Therefore, this paper posits the second research hypothesis:



H2: 

There is an urban–rural difference in the impact of digital financial inclusion on household commercial insurance participation, and the impact on rural areas is greater than that on urban areas.





The eastern region of China is economically developed, followed by the central region, while the western region experiences slower development, resulting in significant regional disparities. There are regional variations in the development of digital finance across different areas, which may lead to distinct impacts on household commercial insurance. Hence, this paper presents the third research hypothesis:



H3: 

There is a regional effect caused by digital financial inclusion, and the effect on household commercial insurance participation is greater in the western region than in the east-central region.





Residents have varying attitudes towards risk. Risk-averse individuals exhibit a strong tendency to avoid uncertainty risks. Residents in this group place greater emphasis on stability and security and are more inclined to protect themselves through risk transfer. Therefore, this paper proposes the fourth research hypothesis:



H4: 

There is a risk preference effect caused by digital financial inclusion, and the impact on the participation of risk-averse groups in household commercial insurance is greater than that of risk-preferring groups.






4. Model Construction and Data Sources


Data Sources


The “Digital Inclusive Finance Index” used in this paper comes from the huge amount of data provided by Ant Group Research Institute, and the Digital Finance Research Center of Peking University constructs the index system from multiple dimensions and compiles it together. This process can better reflect the breadth and depth of financial inclusion and map out the degree of financial inclusion development in each province (region and city) in China.



The Chinese Family Panel Survey (CHFS) is conducted every two years. The latest data is updated to 2020. However, due to the severe COVID-19 pandemic at that time, the survey did not take the form of on-site follow-up visits but instead was conducted using remote methods, such as telephone interviews. The data quality suffered significantly as a result. Therefore, this paper uses data from 2018 for analysis. Moreover, 2018 was also a year of rapid development in China’s digital economy, making research on the impact of the digital economy on insurance more convincing. Meanwhile, we also use the China Family Tracking Survey (CFPS) 2018 database, which has the advantages of wide coverage, comprehensive information, and large sample size, etc. The CFPS data are distributed within 25 different provinces across the country, and the level of digital financial inclusion development is diverse in different provinces, which can be matched by provinces to examine the impact of digital financial inclusion on commercial insurance. In order to effectively attenuate potential reverse causality and eliminate endogeneity, we divide the core explanatory variables by 100 and treat them with a one-year lag, i.e., the CFPS2018 data matches the 2017 digital financial inclusion index (Table 1), remove missing values and outliers in the samples, and ultimately obtain data for a sample of 2644 households. The district-level variables are derived from the per capital net income of regions and districts published by the National Bureau of Statistics (NBS).




	(1)

	
Core explained or outcome variables: the research objective of this paper is to examine the impact of the development of digital financial inclusion on commercial insurance; so, whether households participate in commercial insurance (Cin) is used as an explained variable. In the CFPS 2018 questionnaire, when the household’s commercial insurance expenditure in the past 12 months is greater than 0, it is regarded as participating in commercial insurance and assigned a value of 1. When the household’s commercial insurance expenditure in the past 12 months is equal to 0, it is regarded as not participating in commercial insurance and assigned a value of 0.




	(2)

	
Core explanatory or independent variables: the research object of this paper is digital inclusive finance; the Peking University Digital Financial Inclusion Index provides a good measure, and the data are authoritative and reliable and can accurately reflect the recent development of China’s inclusive finance. In order to attenuate the endogeneity problem caused by reverse causality, this study divides China’s 2017 Digital Financial Inclusion Index (DFIIC) by 100 and lags it by one year to obtain the Digital Financial Inclusion Development variable (DFIIC), which is used as the core independent variable (the 2018 Chinese Family Panel Studies data correspond to the financial inclusion development variable as the 2017 Digital Financial Inclusion Index divided by 100).




	(3)

	
Control variables: observable individual-, household-, and region-level characteristics all have an impact on commercial insurance participation. Individual-level control variables include age, gender, years of education, marital status, health, risk perception, party membership, relationship, social security, and private lending. The control variables at the household level include household size, log value of total household expenditure, log value of total household income, log value of the current year’s asset value of the house, and the proportion of favor spending in total expenditure; the control variables at the regional level include the per capita net income of the district and county in which the household is located (Ln pci), as well as the province, area, etc. The specific variables and assigned values are shown in Table 2.











5. Empirical Results and Their Implications


5.1. Methodology


Based on the structural characteristics of the data and the characteristic limits of binary variables, the probit model is used to explore the impact of digital inclusion on insurance participation. When   F ( x , β )   is the cumulative distribution function of insurance participation, then there is:


  P ( y = 1 | x ) = F ( x , β ) = Φ (  x ′  β ) ≡    ∫  − ∞     x ′   β    φ ( t )    d t  



(1)







Thus, the probit model can be used as follows:


  P r o b ( C i n = 1 ) = Φ   α +  β 1  ⋅ D F I I C +  β 2  ⋅ C o n t r o l + μ    



(2)




where   μ ~ N ( 0 ,  σ 2  )  ,   C i n   is the explained variable, i.e., whether or not to participate in commercial insurance, with 1 indicating that the sample currently has commercial insurance and 0 indicating that the sample is not currently participating in commercial insurance;   D F I I C   represents the core explanatory variable coming from the Digital Financial Inclusion 2017 Index; and   C o n t r o l   represents all the other explanatory variables except the core explanatory variable, including the control variables at the individual, household, and regional levels.



In order to test the robustness of the empirical results, this paper uses the Logit model for the robustness test, and, to further exclude the endogeneity problem, the core explanatory variables will be divided by 100 and lagged by 1 year, i.e., CFPS2018 data matches the 2017 Digital Financial Inclusion Index, so the following model is considered:


  P r o b (  Y i  ) =  p i  =    e   β 0  +  β i   X i      1 +  e   β 0  +  β i   X i      =  1  1 +  e  − (  β 0  +  β i   X i  )      



(3)







Equation (3), in which    Y i    = 1 indicates participation in commercial insurance,    Y i    = 0 indicates no participation,    X i    (i = 1, 2, 3, …, n) indicates the relevant variables affecting participation in commercial insurance, and    β i    is the coefficient of each relevant variable. The probability ratio of the selection can be obtained from Equation (3):


   e   β 0  +  β i   X i    =      p i    1 − p    i   



(4)







Equation (4) is the ratio of the probability that the head of household is willing to participate in commercial insurance to the probability that he or she is not willing to participate in commercial insurance, and the Logit regression model is obtained by taking logarithms on both sides of Equation (4) at the same time:


  Logit ( P )  = ln       p i    1 − p    i  =  β 0  +  β 1   X 1  +  β 2   X 2  + … +  β n   X n   



(5)








5.2. Benchmark Regression


Before conducting the regression model of the impact of digital financial inclusion on commercial insurance participation, we first performed a multicollinearity test. The results of the variance inflation factor (VIF) showed that the VIF values of all variables were less than 3, indicating the absence of multicollinearity issues. The regression estimates from the probit model can be found in Table 3. First, only the digital financial inclusion variable is added to the model (1), and it is found that digital financial inclusion significantly increases commercial insurance participation; then, the individual-level control variables are added in the model (2), and it is found that the impact of digital financial inclusion on commercial insurance participation is still significantly positive at the 1% level. Further analysis reveals that both education level and participation in social insurance can increase the participation rate of commercial insurance by 0.062 and 0.145%, respectively, indicating that the participation rate in commercial insurance relies, to a certain extent, on a higher level of knowledge and a more comprehensive understanding of insurance, and, at the same time, those who have social insurance are more inclined to participate in commercial insurance as well; these two are complementary to each other, and together they enhance the role of risk aversion.



It is worth noting that, by increasing the control variables at the household level, the positive effect of digital financial inclusion is still significant, and total household income and total household expenditure also play a positive role, but the expenditure on favors (EXP) significantly inhibits the participation in commercial insurance, statistical significance was negative at a 5% level in model (3), because the expenditure on favors has the function of risk-sharing and the nature of mutual assistance, which is regarded as a kind of informal risk-sharing mechanism, similar to the role played by commercial insurance. Finally, adding the control variables at the regional level in model (4), the positive effect of the explanatory variables is still significant. Per capita net income of the districts and counties also promotes the participation in commercial insurance. Overall, the comprehensive study based on models (1) and (4) shows that digital financial inclusion effectively promotes participation in commercial insurance, which confirms our hypotheses.




5.3. Endogeneity Test


The use of the lag term of the independent variable can effectively carry out the endogeneity test, and, in the benchmark regression test, the first-order lag term is used and the endogeneity problem caused by reverse causality is weakened. In order to test whether the endogeneity problem can be solved, this research chooses to also use the second-order lag term and carry out regression tests, and the results of the endogeneity test are shown in Table 4. Without adding control variables, digital financial inclusion has a positive impact on commercial insurance participation in model (1), and, after adding control variables, its statistical significance became much higher at a 1% level. This shows that digital financial inclusion does play a proactive role in promoting the possibility of choosing commercial insurance participation.




5.4. Heterogeneity Test


Because of the existence of urban–rural differences, regional differences, and individual differences in risk perceptions, this paper further investigates the heterogeneity of urban–rural, regional, and risk perceptions to explore the impact of digital financial inclusion on commercial insurance participation in different types of subgroups. This heterogeneity among the insurance participants could be important for customizing digital inclusive finance for sustainable governance.



First, taking the nationally published 2018 urban–rural division code as the standard, the entire CFPS 2018 household sample is divided into urban samples as well as rural samples, of which the number of urban samples is 1123 and the number of rural samples is 1507. After controlling for individual-, household-, and region-level control variables, the results of the probit regression model in Table 5 show that the positive digital financial inclusion’s impact on commercial insurance participation still exists in both rural and urban households, but the positive impact of digital financial inclusion on commercial insurance participation in rural households is much larger than that in urban households, confirming that hypothesis H2 is accepted. Secondly, according to the quasi-criteria published by the National Bureau of Statistics for the division of China, the whole sample is divided into three sub-samples of eastern, central, and western regions, and its empirical results are shown in Table 5 as well. The impact of digital financial inclusion on commercial insurance participation in the western region is significantly positive at the 1% level, while the significance level of the eastern region is slightly lower than that of the western one. The impact of digital financial inclusion in the central region is the weakest, more strongly supporting the idea that rural areas in the western region are best suited for digital inclusive financing in terms of feasibility or governance. Since rural and western regions are all less-developed regions, it follows that digital financial inclusion in less-developed regions has a more significant positive effect on participation in commercial insurance, thus confirming hypothesis H3.



The results in Table 5 imply that the digital inclusive financial system in less-developed regions may not currently seem to be sound, and the development of commercial insurance is relatively weak there, but the development potential is larger compared to the east-central region and the urban areas. Therefore, the effect of digital inclusive finance on participation in commercial insurance in the western region shows an extremely significant positive impact. Finally, based on the risk preference of the head of the household, the entire sample of CFPS2018 is divided into risk-averse and risk-preferring groups. As shown by the results of the heterogeneity test in Table 5, the positive effect of digital financial inclusion on participation in commercial insurance is most significant in risk-preferring households, reaching a significance level of 1%, with a much higher impact than that of the risk-adverse group, which is probably caused by the fact that risk-adverse households are more conservative and pay more attention to the shortcomings of commercial insurance in family risk protection; this is because commercial insurance is not 100% guaranteed to pay out, and paying insurance premiums does not mean that they will definitely receive insurance benefits. But risk-averse families focus on the convenience brought by digital financial inclusion and, at the same time, pay more attention to methods of wealth management brought by financial literacy and prefer to participate in commercial insurance to mitigate risks. In summary, hypothesis H4 is accepted, implying that there is a risk preference effect created by digital inclusive finance that has a greater impact on participation in commercial insurance by the risk-preferring group than the risk-averse group.




5.5. Robustness Test


In order to ensure the robustness of the explanatory power of the indicators, and to maintain a more stable interpretation of the measurement results, this paper uses the Logit model to conduct a robustness test based on the measurement model in Equation (5), Table 6 showing that, both with and without the control variables, digital financial inclusion has a strong positive impact on participation in commercial insurance, all of which are significantly positive at the level of 1%, which further suggests that digital financial inclusion greatly contributes to participation in commercial insurance, and that such a role is not only significant but also robust.





6. Conclusions


This study revealed how governance structures supported by digital inclusive finance can enhance their impact on insurance participation. Empirical results, after adding control variables at the individual, household, and regional levels, indicate that digital financial inclusion has a higher facilitating effect on participation in commercial insurance by those in rural areas, those in less-developed regions, and those with risk-aversion perceptions. These research conclusions are similar to those of Li Xiao et al. [40], indicating that digital inclusive finance indeed promotes the development of commercial insurance. Our research implies that developing countries should take a more proactive role on behalf of the public in order to mitigate the digital divide for sustainable development not only in the insurance industry but also in its sustainable governance of the policies.



The impact of digital financial inclusion on participation in commercial insurance exhibits heterogeneous structural differences due to urban–rural divides, regional disparities, and risk preferences. Based on analyses from the perspective of urban–rural divides, the impact of digital financial inclusion on participation in commercial insurance is significantly higher in rural areas than in urban areas. Regional analysis reveals that the influence of digital financial inclusion in the western regions surpasses that in the eastern and central regions, indicating a more pronounced positive effect of digital financial inclusion in underdeveloped areas on participation in commercial insurance. From the standpoint of risk preferences, the impact of digital financial inclusion on participation in commercial insurance is higher among risk-seeking individuals compared to risk-averse groups. This paper also examines other factors influencing participation in commercial insurance, including individual-level education levels, degree of participation in social insurance, household-level total income and expenditure, and regional-level per capita net income in counties. Notably, interpersonal expenditures exert inhibiting effects on participation in commercial insurance.



The digital economy of emerging economies is in a rapid development stage, and the potential of the insurance market still needs further exploration, while the financial system requires regulated development. Therefore, this paper proposes the following policy recommendations. Firstly, the government should expedite the development of digital financial inclusion, with particular emphasis on underserved areas, in order to enrich the feasibility and diversity of insurance services offered by insurance institutions, thereby promoting sustainable governance that will lead to the successful performance of the insurance industry. In general, based on the digital divide theory, it can be argued that a more developed area with highly perceived digital inclusion could create more successful economic development. However, this paper showed that the less-developed areas, which are rarely covered by digital perception, can be encouraged to participate in insurance by receiving access to digital inclusive finance, implying that a more proactive role for governments in developing countries to mitigate the gap of digital access could result, at the very least, in better governance mechanisms regarding the insurance industry.



Secondly, it is necessary to improve the financial market system and restructure the insurance trust market. Relevant authorities should strengthen regulatory oversight of insurance products while intensifying efforts to protect consumer privacy and cracking down on false information and online fraud, thereby fostering a conducive online environment for consumers. Lastly, efforts should be made to continually increase residents’ income, enhance the dissemination of financial knowledge, mitigate information asymmetry, and improve the resource allocation efficiency of financial markets. It is crucial to steadily intensify innovation and development of digital financial inclusion in a prudent manner, as this represents the inevitable path towards enhancing the quality and quantity of development in financial markets in developing countries such as China.
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Figure 1. Mechanism of digital financial inclusion on the commercial insurance participation. 
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Table 1. Digital Financial Inclusion Index (DFIIC) 2017.
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Province

	
The Digital Financial Inclusion Index

	
Province

	
The Digital Financial Inclusion Index




	
2017

	
Value/100

	
2017

	
Value/100






	
National average

	
319.01

	
3.19

	
Henan

	
328.09

	
3.28




	
Beijing

	
326.02

	
3.26

	
Hubei

	
331.10

	
3.31




	
Tianjin

	
322.91

	
3.23

	
Hunan

	
318.96

	
3.19




	
Hebei

	
313.87

	
3.14

	
Guangdong

	
304.92

	
3.05




	
Shanxi

	
324.92

	
3.25

	
Guangxi

	
326.44

	
3.26




	
Neimenggu

	
340.10

	
3.4

	
Hainan

	
309.34

	
3.09




	
Liaoning

	
313.57

	
3.14

	
Chongqing

	
319.57

	
3.2




	
Jilin

	
310.72

	
3.11

	
Sichuan

	
325.14

	
3.25




	
Heilongjiang

	
323.77

	
3.24

	
Guizhou

	
316.99

	
3.17




	
Shanghai

	
330.31

	
3.3

	
Yunnan

	
316.08

	
3.16




	
Jiangsu

	
324.69

	
3.25

	
Xizang

	
314.10

	
3.14




	
Zhejiang

	
322.66

	
3.23

	
Shanxi

	
317.47

	
3.17




	
Anhui

	
324.48

	
3.24

	
Gansu

	
304.10

	
3.04




	
Fujian

	
314.47

	
3.14

	
Qinghai

	
301.42

	
3.01




	
Jiangxi

	
324.38

	
3.24

	
Ningxia

	
305.24

	
3.05




	
Shandong

	
319.92

	
3.2

	
Xinjiang

	
313.56

	
3.14











 





Table 2. Descriptive statistics of variables.
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	Variables and Symbols
	Assign a Value
	Obs.
	Mean
	Min
	Max
	Std. Dev.





	Commercial insurance participation

(Cin)
	Participation in commercial insurance, assigned a value of 1, otherwise 0
	2644
	0.357
	0
	1
	0.479



	Financial inclusion index

(DFIIC)
	Digital Financial Inclusion Index 2017/100
	2644
	3.172
	3.041
	3.311
	0.085



	Age
	Age of head of household
	2644
	47.51
	19
	82
	9.087



	Gender
	Male heads of household are assigned a value of 1 and females are assigned a value of 0
	2644
	0.493
	0
	1
	0.500



	Educational attainment

(Edu)
	Years of education of the head of household
	2644
	7.449
	0
	19
	4.345



	Marital status

(Marriage)
	Head of household married is assigned a value of 1 and other is assigned 0
	2644
	0.904
	0
	1
	0.294



	Health status

(Health)
	A self-assessed health score of 6 and above is considered healthy and assigned a value of 1, while a score of 5 and below is considered unhealthy and assigned a value of 0
	2644
	0.807
	0
	1
	0.394



	Risk appetite

(Risk)
	A risk value of 6 and above is considered as risk appetite and assigned a value of 1, while a score of 5 and below is considered as risk aversion and assigned a value of 0
	2644
	0.204
	0
	1
	0.403



	Political party member

(Party)
	The head of the household is a member of the party assigned the value 1 and others are assigned a value of 0
	2644
	0.008
	0
	1
	0.087



	Interpersonal relationship

(Relation)
	An interpersonal score of 6 and above is considered a good interpersonal relationship and assigned a value of 1, while a score of 5 and below is considered a bad interpersonal relationship and assigned a value of 0
	2644
	0.715
	0
	1
	0.451



	Social security

(Sin)
	Having social security is assigned a value of 1, otherwise it is assigned a value of 0
	2644
	0.957
	0
	1
	0.204



	Private loan

(Ple)
	Have private lending assigned a value of 1, otherwise assigned a value of 0
	2644
	0.164
	0
	1
	0.370



	Family size

(Size)
	Number of persons in the household
	2644
	3.962
	1
	14
	1.693



	Household expenditures

(Ln exp)
	Total annual household expenditure in logarithmic terms
	2644
	10.84
	6.820
	18.42
	0.857



	Household income

(Ln inc)
	Gross annual household income in logarithms
	2631
	10.58
	2.303
	13.53
	0.954



	Housing value

(Ln house)
	The current year’s value of the house is taken as a logarithm
	2644
	11.88
	5.704
	17.50
	1.333



	Expenditure on favours/total expenditure

(Exp)
	Expenditures incurred during interpersonal interactions throughout the year aimed at maintaining social relationships (such as gifts, holiday greetings, etc.), expressed as a percentage of total expenditures for the year
	2644
	0.083
	0
	0.749
	0.089



	District net income per capital

(Ln pci)
	District and county net income per capital in logarithmic terms
	2643
	9.872
	7.419
	11.93
	0.476



	Province
	Eastern region assigned value 1, central region 2, western region 3
	2644
	1.897
	1
	3
	0.833



	Area
	Urban is assigned a value of 1 and rural is 0
	2644
	0.426
	0
	1
	0.495







Notes: The Chinese Family Panel Studies do not cover the six provinces of Tibet, Xinjiang, Qinghai, Inner Mongolia, Ningxia, and Hainan, and the mean values of the financial inclusion index (DFIIC) in Table 2 after data matching are different from those in Table 1.













 





Table 3. Results of the impact of digital financial inclusion on business insurance participation.
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Explained

Variable: Cin

	
(1)

	
(2)

	
(3)

	
(4)




	
Probit 1

	
Probit 2

	
Probit 3

	
Probit 4






	
DFIIC

	
1.910 ***

	
1.581 ***

	
1.099 ***

	
1.046 ***




	

	
(6.45)

	
(5.13)

	
(3.41)

	
(3.22)




	
Age

	

	
−0.019 ***

	
−0.010 ***

	
−0.011 ***




	

	

	
(−6.08)

	
(−2.96)

	
(−3.17)




	
Gender

	

	
−0.062

	
−0.045

	
−0.040




	

	

	
(−1.16)

	
(−0.79)

	
(−0.70)




	
Edu

	

	
0.062 ***

	
0.029 ***

	
0.027 ***




	

	

	
(9.19)

	
(3.81)

	
(3.55)




	
Marriage

	

	
0.437 ***

	
0.192

	
0.205 *




	

	

	
(4.19)

	
(1.57)

	
(1.67)




	
Health

	

	
0.166 **

	
0.063

	
0.061




	

	

	
(2.38)

	
(0.86)

	
(0.83)




	
Risk

	

	
−0.012

	
−0.086

	
−0.087




	

	

	
(−0.18)

	
(−1.24)

	
(−1.25)




	
Party

	

	
0.197

	
0.131

	
0.131




	

	

	
(0.67)

	
(0.41)

	
(0.40)




	
Relation

	

	
0.145 **

	
0.054

	
0.055




	

	

	
(2.47)

	
(0.87)

	
(0.88)




	
Sin

	

	
0.386 ***

	
0.390 ***

	
0.410 ***




	

	

	
(2.76)

	
(2.65)

	
(2.76)




	
Size

	

	

	
−0.017

	
−0.008




	

	

	

	
(−0.99)

	
(−0.46)




	
Ple

	

	

	
0.105

	
0.109




	

	

	

	
(1.37)

	
(1.42)




	
Ln inc

	

	

	
0.238 ***

	
0.224 ***




	

	

	

	
(4.07)

	
(3.85)




	
Ln exp

	

	

	
0.488 ***

	
0.476 ***




	

	

	

	
(6.52)

	
(6.37)




	
Ln house

	

	

	
0.041

	
0.030




	

	

	

	
(1.47)

	
(1.11)




	
Exp

	

	

	
−0.872 **

	
−0.886 **




	

	

	

	
(−2.27)

	
(−2.32)




	
Ln pci

	

	

	

	
0.133 *




	

	

	

	

	
(1.86)




	
Constant term

	
−6.430 ***

	
−5.956 ***

	
−12.461 ***

	
−13.222 ***




	

	
(−6.83)

	
(−5.99)

	
(−10.22)

	
(−10.45)




	
Pseudo R2

	
0.012

	
0.085

	
0.194

	
0.195




	
Obs

	
2644

	
2644

	
2631

	
2630








Notes: ***, **, and * indicate significant at the 1%, 5%, and 10% levels, respectively, and values in parentheses are z-values.













 





Table 4. Results of endogeneity test.
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Variable Name

	
(1)

	
(2)




	
Probit

	
Probit






	
DFIIC

	
0.260 *

	
0.753 ***




	

	
(1.71)

	
(4.43)




	
Control variable

	
N

	
Y




	
Constant term

	
−1.221 **

	
−13.099 ***




	

	
(−2.44)

	
(−12.48)




	
Pseudo R2

	
0.001

	
0.197




	
Obs

	
2644

	
2630








Notes: ***, **, and * indicate significant at the 1%, 5%, and 10% levels, respectively, and values in parentheses are z-values.













 





Table 5. Results of heterogeneity test.
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Variable Name

	
Urban and Rural Subgroups

	
Area Grouping

	
Risk Perception Subgroup




	
Countryside

	
City

	
East

	
Central

	
West

	
Risk Appetite

	
Risk Aversion






	
DFIIC

	
1.353 ***

	
0.954 *

	
1.335 **

	
−0.156

	
1.973 ***

	
2.583 ***

	
0.698 *




	

	
(2.97)

	
(1.88)

	
(2.03)

	
(−0.14)

	
(2.85)

	
(3.41)

	
(1.86)




	
Age

	
−0.014 ***

	
−0.007

	
−0.014 ***

	
−0.003

	
−0.012 *

	
−0.007

	
−0.012 ***




	

	
(−3.03)

	
(−1.33)

	
(−2.64)

	
(−0.41)

	
(−1.73)

	
(−0.97)

	
(−2.95)




	
Gender

	
−0.027

	
−0.086

	
−0.164 *

	
−0.071

	
0.148

	
0.138

	
−0.098




	

	
(−0.34)

	
(−1.03)

	
(−1.83)

	
(−0.67)

	
(1.32)

	
(1.12)

	
(−1.53)




	
Edu

	
0.033 ***

	
0.030 **

	
0.038 ***

	
0.025 *

	
0.022 *

	
0.030 *

	
0.026 ***




	

	
(3.21)

	
(2.44)

	
(2.65)

	
(1.73)

	
(1.67)

	
(1.80)

	
(2.97)




	
Marriage

	
0.016

	
0.422 ***

	
0.159

	
0.188

	
0.326

	
0.045

	
0.264 **




	

	
(0.11)

	
(2.59)

	
(0.94)

	
(0.85)

	
(1.62)

	
(0.20)

	
(2.08)




	
Health

	
0.060

	
0.052

	
0.193

	
0.064

	
0.004

	
0.079

	
0.052




	

	
(0.61)

	
(0.44)

	
(1.54)

	
(0