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This paper takes insurers' intervention as the entry point, and sets insurers' intervention, separation of two rights and firms' technological innovation in a specific context to study the transmission mechanism and economic consequences using panal model. The results show that there is a positive relationship between insurers' intervention and firm's technological innovation, and the degree of separation of two rights has a negative moderating effect on the relationship between insurers' intervention and technological innovation, and this effect is more obvious in the sample of state-owned enterprises. Therefore, the state should formulate relevant policies to guide the equity investment behavior of insurance companies so as to improve the operational efficiency of market resources.
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1. Introduction

On August 16, 2019, People's Daily published “Insurance Funds Support the Real Economy and Technological Innovation through Stock Investment”, which puts forward new requirements on the concept of insurance companies in capital investment to reasonably allocate capital resources and focus on the technological innovation development of enterprises, thus improving the ability of financial services to the real economy. So how insurance funds entering the stock market will affect the technological innovation ability of enterprises is a topic worth studying.

Technological innovation, as a long-term non-productive activity of the firm, gives public companies an advantage over the general firm because of the large number of investors and thus the risk transfer. However, this advantage is likely to be weakened in the face of the agency problem of separation of two rights between management, as the pursuit of short-term profit goals and the rise of risk will make them pay less attention to corporate governance, thus reducing the technological innovation activities of the company (1). In general, when there are only individual investors, most of the investment agents will “vote with their feet”, being short-sighted and focused on short-term performance. However, when institutional investors join, the situation changes somewhat. Because institutional investors pay more attention to the long-term value of the company, especially the “hand voting” approach, they will participate in the internal governance of the company in order to pursue the long-term value of the company's development. In addition, institutional investors have some advantages, they have sufficient liquidity and abundant human resources to collect sufficient information to reduce the information asymmetry in R&D (2), so as to enhance the level of investment in R&D and thus improve the long-term value of the company. Although institutional investors have many advantages, different types of investors still play different roles in strengthening the internal management of firms, for example, only focused investors strengthen corporate governance, while temporary investors are counterproductive (3). And institutional investors do not necessarily strengthen corporate governance in 1990, and their relatively frequent transactions are not conducive to the long-term management of the firm. Bushee (4) further found that: when the shareholding of institutional investors is high, company managers are less likely to reduce R&D expenditures, thus increasing the technological innovation capacity of the company; at the same time, when the turnover rate is high and the market is dominated by impulsive investors, managers will reduce R&D investment, thus preventing the risk of profit downside. However, the impact of market sentiment may not reduce the company's financial stability and market share (5). So insurance companies, as important institutional investors, how do they affect technological innovation in the process of internal governance of the company after their participation in the company? Through what mechanisms when they act on technological innovation in the face of the different separation of two rights and agency problems of the company? This question is worth studying.

Therefore, this paper puts insurers' intervention, separation of two rights and technological innovation in one context and finally finds that the relationship between insurers' intervention and technological innovation is positive, and the degree of separation of two rights has a negative moderating effect on the relationship between insurers' intervention and technological innovation, and this effect is more pronounced in the SOE sample.

The contributions of this paper is as follows: Firstly, many papers have studied the relationship between institutional investors and enterprises from the perspective of institutional investors, and less from the perspective of insurance companies, but this paper enriches the study of the relationship between insurance companies' equity investments and capital markets. Third, the findings of this paper provide some empirical references for insurance companies to further plan their equity investment capital allocation to serve the development of the real economy.



2. Literature review, theoretical analysis and research hypothesis

Institutional investors have been major players in emerging capital markets and are important in terms of their influence on corporate governance, which can affect firms' investment decisions (6). As for the research on institutional investors and technological innovation, some scholars believe that institutional investors can promote technological innovation (7–9), mainly through the improvement of corporate governance (10), which is mainly reflected in the fact that institutional investors supervise and manage the company and thus improve the efficiency of the company's operations, and when the higher the shareholding of institutional investors, the less they reduce the company's R&D expenditure (4), which may be for the maintenance of established interests. As an important institutional investor, one of the important operations of insurance companies is information gathering and control measures to achieve efficient information management and risk management to minimize the cost of risk (11). The insurance companies have a strong data base and customer base, and they are gradually equipped with data mining capabilities in the process of self-competition in the insurance industry (12). And institutional investors have more positive behavioral motivations (13), which are crucial for promoting corporate governance, and are more likely to generate more original innovations in the capital market (14). And the increased confidence in the market is more helpful to the company's insurance business, contributing to the positive development of the market (15). In these idiosyncratic contexts, once an insurance company participates in the stock, it will first strengthen the internal governance and supervision of the company, and guide the company to make more accurate R&D investment decisions and improve the efficiency of capital allocation. At the same time, the higher the percentage of insurance participation, the more they will focus on the long-term development of the company, and will not easily withdraw the funds invested in R&D, which will guarantee the sustainability of R&D and increase the company's technological innovation.

However, investors are irrational, and institutional investors are no exception (16). Insurance companies may have a narrow view and thus can be driven by interest to influence managers to make short-term decisions that only increase short-term profits (17). Collusion with managers' interests can make the asymmetry of information disclosure more pronounced, especially in insurance companies where the contagion effect caused by information asymmetry is more severe (18). Asymmetric information can directly affect a company's investment decisions and have a direct impact on business performance. However, institutional investors tend to spend less on R&D when the company's operating performance is poor (4). Therefore, when the insurance company appears to collude with the interests of the company's management, it is likely to have information asymmetry, which generates excessive liability risk and thus affects the investment decisions of the company, and if the company's performance declines at this time, it is likely to reduce its R&D expenditures even if the company's shareholding ratio is high, otherwise it will affect the loss of greater interests. So what kind of influence do insurance companies have on corporate technology innovation? Therefore, the following competing hypotheses are proposed.

H1a: Insurers' intervention will promote the development of firm's technological innovation.

H1b: Insurers' intervention will inhibit the development of firm's technological innovation.

Compared with the mature capital market environment in Europe and the United States, the second type of agency problem of controlling shareholders manipulating the management of the company through the advantage of equity concentration is more serious in the special market environment and governance model in China. In the second type of agency problem, the ultimate controlling shareholders' control as well as cash flow rights of listed companies at the corporate governance level may deviate (19), hoping to gain a larger control and thus control the listed company with a very small cash flow right, indicating that the separation of two rights problem is more serious in Chinese listed companies. From the ultimate profit pursuit of shareholders, some scholars argue that the degree of separation of two rights plays a positive role in corporate technological innovation. From the risk diversification hypothesis, it is believed that the degree of separation of two rights helps major shareholders to diversify their risks and thus diversify their investments, which positively affects the R&D activities of enterprises on the basis of financial stability; and from the hollowing out theory under the pyramid structure, in the context of capital market innovation as a hot spot, major shareholders may passively increase R&D funds for technological innovation in order to meet the market hot spot. Therefore, it is believed that the separation of two rights will increase the technological innovation ability of enterprises (20). Moreover, although the rise of institutional investors will lead to the increase of equity concentration, they will effectively manage the agency problem (21), especially a small number of institutional investors own most of the company's shares, and they will strengthen supervision and management for their own interests and improve the efficiency of all aspects of the company's investment. Therefore, after the involvement of insurers, they will strengthen corporate governance through external supervision and other actions, especially paying high attention to the innovative behaviors related to the company's performance, thus improving the company's technological innovation capacity in general.

However, changes in the internal institutional environment of the company will affect the technological innovation capability of the company, and the technological innovation capability of the company will show an increase and then decrease during the change of the institutional environment from low to high, and the higher separation of two rights will also weaken the influence of the internal institutional environment on technological innovation (22), so the degree of separation of two rights may weaken the technological innovation capability (23). From the perspective of differences in the ownership structure of ultimate controllers, Chen et al. (24) argue that the degree of separation of two powers has a significant encroachment effect on the development of technological innovation and can produce significant distortions in the efficiency of corporate innovation. From the perspective of small and medium-sized listed companies, due to the scarcity of resources, shareholders generally engage in investments with high certainty and low risk, but major shareholders will engage in profit-making behaviors such as “tunneling”, which will invariably capture the company's profits, thus negatively affecting the development of technological innovation (25). After the insurer's acquisition, it may collude with the management of the listed company to seize the company's profit, which makes the company's internal governance low and its investment decision making ability decrease, and the level of technological innovation will not be improved. So the following hypothesis is proposed.

H2a: The degree of separation of two rights has a positive moderating effect on the relationship between insurers' intervention and technological innovation.

H2b: The degree of separation of two rights has a negative moderating effect on the relationship between insurers' intervention and technological innovation.

Compared with mature foreign markets, the most fundamental characteristic of Chinese listed companies is the state-owned enterprise background. The unique property rights nature of SOEs gives them a different role orientation. Most SOEs' decisions and actions are not aimed at purely economic interests, but rather at maximizing national interests, maintaining economic development, and social stability. As the largest shareholder, state-owned shareholders will form a certain conflict of interest and threat to other shareholders, which will create a certain information asymmetry problem and agency conflict. The major shareholders will engage in related transactions and appropriation of funds for their own interests, which will inevitably harm the interests of small and medium shareholders and further cause agency conflict, and the optimal allocation of resources cannot be better. The agency problem of separation of two rights in SOEs is more prominent than in private enterprises, and the opportunistic behavior of managers will have a greater impact on the behavior of institutional investors. In SOEs with more severe agency problems, the degree of separation of two rights plays a more significant effect on the relationship between insurers' intervention and technological innovation. Therefore, the following hypothesis is proposed.

H3: The moderating effect of the separation of two rights on insurers' intervention and technological innovation is more pronounced in SOEs relative to the private enterprise sample.



3. Study design


3.1. Sample selection and data sources

In order to avoid the impact of major accounting standard revisions, this paper selects the data of A-share listed companies from 2007 to 2018 as the sample for research and analysis, and follows the following principles: (1) financial listed companies are excluded; (2) companies marked ST or *ST in the year are excluded; (3) some companies with missing data; (4) in order to exclude the influence of extreme values, all continuous variables are used at the 5% level. The financial data were obtained from CSMAR database and RESSET financial database, and cross-checked.



3.2. Model construction and variable definition
 
3.2.1. Variable definition

(1) Technological innovation. Referring to Chang et al. (26)'s study, this paper uses the number of corporate patents as a proxy variable for corporate technological innovation. Technological innovation measured in this paper refers to the cumulative number of patents applied for, obtained, granted or accepted as of the end of the reporting period, and is logarithmically processed.

(2) Insurers' intervention. If the listed company has insurance company's participation, IP = 1, otherwise IP = 0; SP then indicates the percentage of insurance company's participation.

(3) Separation of two rights. Since agency conflict is mainly caused by the inconsistency of agent and principal's objectives, which leads to principal-agent problems and conflicts, the separation degree of two rights of control and ownership is selected as the agency variable of agency conflict in this paper. As shown in Table 1 is variable definition.


TABLE 1 Definition of variables.
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3.2.2. Model construction

In order to verify the relationship between insurers' intervention and firm's technological innovation, this paper proposes to construct the following models: firstly, we test the relationship between insurers' intervention and firm's technological innovation through model (1) and model (3) to test hypothesis 1; next, we test the effect of the degree of separation of two rights on the relationship between insurers' intervention and technological innovation through model (2) and model (4) to test hypothesis 2 and hypothesis 3.
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4. Analysis of empirical results


4.1. Descriptive statistics results

The results of descriptive statistics in Table 2 show that the standard error of enterprises in technological innovation is 5.352, which indicates that the heterogeneity of technological innovation varies very much among enterprises and the distribution of innovation results is very uneven; the standard deviation of the degree of separation of two rights is 6.7, which indicates that the heterogeneity of the difference between control and ownership of each company is relatively large; while the mean value of IP is 0.094 and the standard error of 0.292 indicates that the proportion of insurers' intervention in listed companies is still relatively large; the standard error of 0.003 for SP indicates that the variation in the proportion of insurers' intervention is not obvious.


TABLE 2 Descriptive statistics results.
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4.2. Main test results

Table 3 reports the test of the relationship between insurers' intervention and technological innovation with LnTI as the explanatory variable and IP and SP as the explanatory variables, where both columns (1) and (3) do not control for year and industry effects, and both columns (2) and (4) control for year and industry effects. The coefficients of IP and SP in columns (1) and (3) are positive and both are significant at the 1% level of significance, while the coefficients of IP and SP in columns (2) and (4) are both positive and both are significant at the 10% level of significance. This indicates that the involvement of insurers positively contributes to the technological innovation of firms. This may be due to the fact that insurance companies, as important institutional investors in the market, have more positive behavioral motivations and strong information gathering and risk management capabilities, which in turn will influence the investment decisions of companies, especially to invest more in R&D, thus improving the level of technological innovation of companies. Hypothesis H1a is tested.


TABLE 3 Test of the relationship between insurers' intervention and technological innovation.

[image: Table 3]

Table 4 reports the test of the relationship between insurers' intervention, separation of two rights and technological innovation with LnTI as the explanatory variable and IP and SP as the explanatory variables, where both column (1) and column (2) control for year and industry effects. The coefficients of IP and SP in columns (1) and (2) are positive and significant at the 1% level of significance, while the coefficients of IP_SPRT (the interaction term between IP and SPRT) and SP_SPRT (the interaction term between SP and SPRT) are negative and significant at the 1% level of significance. This indicates that although the involvement of insurers increases the technological innovation capacity of the firm, the separation of two rights negatively moderates the relationship between it and technological innovation. This is because although insurers have a positive incentive to effectively supervise the company and provide proper guidance in investment decisions to help improve the company's technological innovation capability, but with a high degree of separation of two rights, the company will not have enough capital to invest in R&D. The insurance company will not consider the long-term development goals of the listed company for its own development, on the contrary will collude with the company's management to the company's interests, and the tunnel effect is obvious, which will eventually be detrimental to the company's overall performance growth. At the same time, the R&D investment is reduced and enters a vicious cycle process, and the level of technological innovation naturally declines. Hypothesis H2b is supported.


TABLE 4 Test of the relationship between insurers' intervention, separation of two rights and technological innovation.

[image: Table 4]

Table 5 reports the regression results for the sub-sample of SOEs and private firms on the relationship between insurers' intervention, separation of two rights and technological innovation, with LnTI as the explanatory variable and IP and SP as the explanatory variables, where columns (1)–(8) control for year and industry effects. Columns (1)–(4) are for SOEs and columns (5)–(8) are for private firms. The coefficients of IP and SP in columns (1) and (3) are positive but insignificant, the coefficients of IP and SP in columns (2) and (4) are positive and significant at the 5% and 10% levels of significance, respectively, the coefficient of IP_SPRT (interaction term between IP and SPRT) is negative but insignificant, and the coefficient of SP_SPRT (interaction term between SP and SPRT) is negative and significant at the 10% significance level, while the coefficients of IP, SP, IP_SPRT, and SP_SPRT in columns (5)–(8) are insignificant. This indicates that the negative moderating effect of separation of two rights on insurers' intervention and technological innovation is more pronounced in the SOE sample. In SOEs, the agency problem is more severe and more likely to involve insurers in collusive behavior with management's interests, thus engaging in opportunistic speculative behavior, and inefficient investment decisions will inevitably be detrimental to the development of firms' technological innovation capabilities. Further support is provided for hypothesis H3.


TABLE 5 Regression results for the sub–sample of SOEs and private enterprises.
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4.3. Robustness tests

In order to prevent endogeneity problems caused by sample selection bias, this paper further adopts the PSM method to select paired samples of companies by the propensity score (PS), and conducts radius matching, kernel matching and nearest neighbor matching respectively to test the relationship between “insurers' intervention, separation of two rights and firm's technological innovation”. Eight firm characteristics variables, such as book-to-market ratio (BTM), free cash flow (CFLOW), asset-to-liability ratio (LEV), return on assets (ROA), sales ratio (SALES), asset size (SIZE), Tobin's Q (TQ), and turnover ratio (TOER), were selected to test the relationship between “insurers' intervention, separation of two rights, and firm technological innovation” to build propensity models. Logit models were used to estimate the propensity score value (PS value) for each company's two power separation and to test the differences of the dependent variables between the two sample groups. Table 6 shows the results of the PSM test, and the t-value tests for the pre- and post-matching samples are not significant and the differences are small for either matching method. Further support is provided for hypothesis 1 and hypothesis H2a.


TABLE 6 PSM regression results.

[image: Table 6]

Meanwhile, since the separation of two rights has an important relationship with the equity structure, the equity concentration indicator (the first largest shareholder's shareholding) is selected instead of SPRT for the robustness test, and Table 7 is the result of the robustness test, which is consistent with the results of the previous study.


TABLE 7 Robustness tests.
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5. Conclusion and policy recommendations

Technological innovation as a non-investment activity of enterprises, listed companies have certain advantages. But this advantage is likely to be weakened by the agency conflict of separation of two rights, and in the context of capital market innovation as a hot spot, it is an inevitable requirement for companies to improve their technological innovation capability as a result of the development of internal and external environment. As an important institutional investor in the market, how will the involvement of insurance companies affect technological innovation? What is the effect of the separation of two rights of the company on their relationship? This paper analyzes the relationship between insurers' intervention, separation of two rights and technological innovation using the data of listed companies from 2007 to 2018 as the research sample. The results show that insurers' intervention has a positive relationship with the technological innovation output of companies, and has a positive mediating effect on technological innovation by affecting agency costs, and this effect is more obvious in the sample of state-owned enterprises. This is mainly because the participation of insurance companies in listed companies will have a positive effect on technological innovation through the supervision and management of the companies, thus affecting their performance improvement and increasing their R&D investment; however, due to the serious agency conflict problem in Chinese listed companies, the management will involve the institutional investors in their collusion group and will not focus on the long-term development and strategic investment of the companies, which will be detrimental to the development of technological. The findings of this paper are useful for strengthening the internal equity of companies, and have profound implications for strengthening the internal equity structure of companies and state regulation of the capital market.

In the end, this paper proposes the following recommendations: (1) as an emerging capital market, China's various operation mechanisms are still unsound, and no effective restraint mechanism has been formed for listed companies, so effective external supervision should be carried out for the loopholes in the development of listed companies, especially the agency conflict of separation of two rights; (2) the internal governance structure of listed companies should be improved to form relatively effective institutional constraints, and an effective governance system should be formed for agency conflicts, especially the behavior of controlling shareholders should be strictly restrained to prevent their “emptying” of the company's internal interests; (3) for institutional investors such as insurance companies, the country should provide effective policy guidance and constraints to avoid collusion of interests between insurance companies and company management, so as to ensure effective corporate governance and investment management, avoiding the waste of financial resources and improving the efficiency of capital allocation.
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