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This paper aimed to identify the relationship between the pressure to reach economic growth targets and residents' health by applying a panel fixed effects model, a Sobel-Goodman mediation effects test and a regulatory effects model to the inland provinces of China. The empirical results verify that the pressure to reach economic growth targets in these regions reduces the level of residents' health. Moreover, the effect in developing regions is significantly stronger than that in developed regions, and the effect in the northern region is significantly stronger than that in the southern region. The mediation effects test found that the pressure to reach economic growth targets has led to an upsurge in PM2.5 concentration and an increase in the output of industrial solid waste, thereby threatening residents' health. The regulatory effects model highlights that enhancing public awareness could weaken the negative impact of the pressure to reach economic growth targets on residents' health, while the expansion of industrial production will aggravate the negative impact. In the process of economic growth, the government should set reasonable economic growth targets, pay attention to the construction of the environmental protection legal system, implement energy- conservation and emission reduction measures and increase public awareness of environmental protection to ensure residents' health.
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INTRODUCTION

The main purpose of this paper is to explore whether the economic growth target (measured by the difference between the GDP estimate and the target value of the government work report) set at the beginning of the year in various administrative regions in China affect residents' health (the death rate and moderate to severe health conditions for children under 5 years of age). If there is an effect, is it promoting or reducing resident' health? What is the mechanism of the effect? Unlike the estimated economic growth target of the United States, the economic growth target of China typically has highly restrictive characteristics. Because of vertical intergovernmental relations, the target value set in the actual operation of the lower-level government is still too high after the Chinese central government has set the standard for growth. Meanwhile, the performance appraisal of the Chinese government is mainly based on economic growth in past periods, which may lead local governments to attain economic growth at the expense of the local environment and energy requirements. In fact, since the 40th anniversary of the reform and opening up, China has indeed achieved and sustained high-speed economic growth, which has caused increasingly serious environmental pollution and led to residents' health problems. Relevant data show that China has 213,000 pulmonary heart disease patients and 1.5 million chronic bronchitis patients each year due to environmental pollution. The number of deaths is second in the world (1), which causes the direct health effect losses equivalent to 10% of the GDP. Residents' health is the foundation for sustained and stable economic and social development. Similarly, economic and social development affect residents' health. It is vital to transform the method of assessing economic growth so that residents' health and behavior is taken into account by the government. The optimization of the performance evaluation system is the most direct way to guide the behavior of local governments, and setting the target of GDP growth can partly reflect this guidance. This study is beneficial for decision makers who need to pay attention to the impact of the pressure to reach economic growth targets on residents' health. The government should establish a multi-indicator and decentralized assessment system to ensure residents' health, pay attention to the non-economic value of the environment to the region, weaken the prominence of the GDP target, increase environmental governance and improve environmental governance capabilities.

For developing countries and less developed countries (LDCs), the balance between economic growth and residents' health is even more difficult to keep. As other developing countries and LDCs may not have strong hierarchical systems of government due to differences in government systems, there is no pressure to set economic growth targets, and the trend of developing countries seeking economic growth will not essentially change. However, because of technological constraints in developing countries and LDCs, economic growth can only rely on the advantages of their natural resource. The massive consumption of non-renewable energy, backward environmental governance, inadequate medical and health standards, and the deterioration of residents' health have hindered the sustained and stable development of the economy. And fluctuations in energy prices will increase the uncertainty of domestic economic policies (2). For example, according to the 2016 Global Burden of Diseases, Injuries, and Risk Factors Research Report released by The Lancet in 2018, there is a large gap of the medical and health levels (HAQ index) between developing countries and developed countries. The top 20 countries in terms of medical capacity are mainly concentrated in Europe, and low- and middle-level countries need to pay more to improve the quality of medical care. In addition, developed countries have also gone through the journey of “pollution first” on economic growth and residents' health. For example, the “Fog Capital” in the United Kingdom and the “Great Lakes” area in the United States have fundamentally solved the vicious dilemma of economic development and residents' health.

In the past years, with the Chinese economy growing rapidly and stably, the negative correlation between economic growth pressure and residents' health, as well as the concurrent effects of environmental pollution, etc., have all been shown intuitively and empirically. Whether the pressure to reach economic growth targets has a statistical impact on residents' health, how much impact it has, and the transmission mechanism needs to be verified by a scientific system. Can mild (moderate) pressure to reach economic growth targets take economic growth and residents' health into account? At different levels of economic development, does the pressure to reach economic growth targets have different effects on residents' health? For different economic development models, is there any difference in the influence and transmission mechanism of the pressure set by the economic growth target? In response to the above problems, the marginal contribution of this paper is as follows. First, the empirical results show that the pressure to reach economic growth targets in Chinese provinces and cities has a significant negative effect on residents' health, and it is more pronounced in less developed regions and northern regions. The reason may be that these regions are mostly resource-based cities. Second, the mediation effect test verified the intermediate relationship between air and solid waste pollution, and air pollution has a greater impact on residents' health. In addition, the regulatory effect test verified that the negative effects of local residents' environmental awareness and industrial production activities on economic growth pressure have been alleviated. Therefore, regional governments can initiate residents' environmental protection education and industrial structure transformation and to upgrade to a more balanced relationship between economic growth and residents' health.

This study uses data from 30 inland provinces and cities in China from 2003 to 2019 as a sample to explore the direct effects of regional the pressure to reach economic growth targets on residents' health and the mediating effects of environmental pollution. The organization of this article is as follows. Section Literature Review reviews the existing literature, section Economy Growth and Residents' Health Model builds the theoretical model of this paper based on the Solow model, section Methodology describes the measurement model of this paper, section Data introduces indicator data, section Empirical Results analyses the empirical results, and the seventh section is the conclusion.



LITERATURE REVIEW

Economic activities will lead to changes in the general environment of lives and residents' lifestyles, which will lead to health problems (3–5). The existing literature on the relationship between the economy and residents' health mainly focuses on economic growth. Few studies have focused on the pressure to reach economic growth targets, and the research conclusions mainly hold the viewpoint that economic growth has a negative effect on the health of local residents. Ebenstein et al. (6) used Chinese city-level data to investigate the relationship between economic growth and life expectancy, and the study showed that there is indeed a positive correlation between the two. Bombardini and Li (7) used China as an example to explore the relationship between the Chinese municipal economy and trade opening and infant mortality. The study found that infant mortality caused by respiratory diseases was positively correlated with the output value of local high-polluting export companies. Pierce and Schott (8) took the United States as an example to study the relationship between the normal trading partnership (PNTR) and the US mortality rate. The results show that economic trade will significantly increase the suicide rate in the United States. However, at the same time, some economic activities such as the construction of public infrastructure may also promote residents' health by effectively reducing transportation costs, optimizing the allocation of medical resources (9), and improving the efficiency of medical system assistance (10). Bell (11) took India as an example and found that rural roads can improve the health of villagers through the impact assessment of rural road projects in India. Similarly, Banerjee and Sachdeva (12) used India's large-scale national road construction data to show that large-scale road construction can increase the consumption of health care by women and families by reducing travel costs.

Economic growth is an eternal topic in economics, but the environmental problems brought about by rapid economic growth have greatly reduced the positive effects of income growth due to the reduction of residents' health. At the same time, government intervention, such as the improvement of system quality (13), can effectively coordinate the relationship between the economy and the environment. In the early and mid-industrialization periods, economic growth was accompanied by a continuous increase in the proportion of industry and manufacturing. Limited by production technology, it was bound to bring tremendous pressure on the environment. The Environmental Kuznets Curve (EKC) is the most classic theory for the study of economic growth and environmental pollution. This theory shows that with the increase in per capita income, environmental pollution mainly presents an inverted U-shaped change that first rises and then falls (14). Buehn and Farzanegan (15) fitted the CO2, SO2, and N2O emissions of 122 countries with per capita GDP and verified the EKC hypothesis. Alam et al. (16) studied the relationship between Chinese CO2 emissions and income, and found that it conforms to the EKC hypothesis. Luo et al. (17) studied the relationship between CO2 emissions and economic growth in G20 countries, and found that developing countries are still mainly in the increasing stage at the left end of the inverted U-shaped curve, while developed countries are mainly in the inverted U-shaped curve at the decreasing right end. At the same time, some scholars have reached different conclusions from the EKC through data fitting. Auffhammer and Carson (18) used Chinese provincial data to study the relationship between CO2 emissions and economic growth and found that the relationship between the two is N-like. Musolesi et al. (19) distinguished between high-income and low-income countries and found after comparative analysis that the CO2 emissions of high-income countries and GDP per capita showed an N-shaped change, while the CO2 emissions of low- and middle-income countries and GDP per capita showed a linear increasing trend.

Existing studies consistently show that environmental pollution, especially air pollution, is negatively correlated with residents' health. For developed countries, Pedersen et al. (20) took Europe as an example. The study found that there is a significant positive correlation between air pollution in Europe and low birth-weight infants and that the impact of PM10 on low birth-weight is higher than that of PM2.5. Currie and Neidell (21) used micro-individual data from California in the 1990s and found that PM10 and CO concentrations are significantly correlated with infant mortality. In the same way, research on developing countries has also reached similar conclusions. Chen et al. (22) took 90 cities located in the north and south of the Huaihe River in China from 1981 to 2000 as examples. They studied the relationship between the city's daily total suspended particulate matter concentration and the death rate of residents. The resulting increase in the concentration of suspended particulate matter may reduce the average life expectancy of 500 million residents in northern China by 5 years. Tanaka (23) took the Chinese 1998 “Acid Rain Control Zone and Sulfur Dioxide Pollution Control Zone Division Plan” policy as the node, and found that improving air pollution can effectively reduce infant mortality. Arceo et al. (24) took Mexico as an example. Studies have shown that air pollution can cause infant deaths due to respiratory and cardiovascular diseases, and infant mortality has a significant non-linear relationship with CO concentration.

Above all, although economic growth (especially the pressure of economic growth) may result in environmental pollution and lead to a decline in residents' health, as economic activities involve a wide range of activities, there may be other causes that impact residents' health, such as the construction of public facilities, which has a positive effect on residents' health. Therefore, the total effect of the pressure to reach economic growth targets on residents' health remains to be explored, and the mediating role of environmental pollution remains to be verified. Therefore, this article will focus on the above two tasks.



ECONOMY GROWTH AND RESIDENTS' HEALTH MODEL

Health is regarded as an important part of human capital, and human capital is one of the important elements of economic growth (25). To explore the impact of the pressure to reach economic growth targets on residents' health, this paper introduces the human capital production function proposed by Bloom on the basis of the Solow model and decomposes human capital into healthy human capital and other human capital (26, 27), The production function can be preliminarily expressed as:
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Where Y is the output level, K is the capital factor input, L is the labor factor input, h is the healthy human capital level, s is the level of human capital other than health, and α, β, and γ represent capital, labor and manpower, respectively, the parameters of the capital element. These are the impact of human capital on output is exponential, indicating that the marginal wage income (β) obtained by labor is a function of human capital (including healthy human capital and other human capital).

Environmental pollution caused by economic activities will affect the final output by affecting the physical health of the labor force; that is, environmental pollution will bring externalities. On this basis, this article adds a description of the environment to formula (1). The function of pollution externality X(·) is modified to:
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In order to facilitate the calculation, the logarithmization of formula (2) can be obtained:
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Environmental pollution mainly depends on three factors, namely, natural degradation, government governance (G) and corporate pollution discharge (Z), as shown in formula (4). Natural degradation is determined by the basic characteristics of pollutants and is regarded as completely exogenous. It is assumed that the environmental pollution stock X is degraded at an average annual rate of η. Government governance depends on the government's governance capabilities and the government's material (funds, expertise) support. The greater the pressure of the government's economic growth is, the more the government's material endowment will be tilted toward economic activities, to a certain extent, thereby reducing the effect of government governance ω, However, if the government's environmental governance capacity is stronger, the negative effects brought by the government's environmental governance resources can be alleviated to a certain extent. Corporate pollution emissions are mainly affected by its industry and government environmental supervision. The greater the pressure on the government's economic growth is, the higher the degree of acquiescence to corporate polluting behavior will be. Heutel (28) and Annicchiarico and Dio (29) assume that the company's pollution emissions are a certain percentage of output μ; the greater the pressure on economic growth is, the higher μ, as shown in formula (5).
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By converting formula (4) into a static formula, and after performing logarithmic processing with formulas (5–7) can be obtained:
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Combining formulas (3), (6), and (7), after replacing lnY and lnZ, the healthy human capital h can be solved as:
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To explore the direct impact of the government's economic goal setting pressure on residents' health, let the healthy human capital h have a partial derivative of the government governance G and corporate pollution emission ratio, and formulas (9) and (10) can be obtained, respectively. According to formula (9), the greater the pressure on the government's economic goals, the less resources will be invested in the environmental field. G declines, and h changes in the same direction as G, which is not conducive to residents' health; for the same reason, according to formula (10), the greater the pressure on the government's economic goals, the more likely the government is to acquiesce to the company's polluting behavior to ensure economic growth μ rises, and μ changes in the opposite direction as h, which will harm residents' health. In summary, when the pressure to reach economic growth targets is too great, the government will ensure that the annual economic target reaches the expected value and meet the relevant political assessment standards, which will be detrimental to the health of the residents. Of course, this model also has certain limitations. Some regions may also undergo industrial transformation and upgrading due to the pressure set by economic growth targets. The new momentum of economic growth after the transformation can ensure residents' health while ensuring economic growth, and because of this article, no indicators to measure regional industrial transformation and upgrading are added, so such effects cannot be assessed.
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On this basis, the following research hypotheses are proposed:

The pressure of the government's economic goal setting will have a negative impact on residents' health because of the government's behavioral preferences.

To explore the role of environmental pollution in the government's economic goal setting pressure on residents' health, we combine formulas (6) and (7) to replace lnZ, and formula (11) can be obtained, which is the logarithm of the environmental pollution stock X Taking the partial derivative of the logarithm lnY of the output level, we can obtain formula (12). According to formula (12), the degree of environmental pollution changes in the same direction as output growth. The faster the output growth rate, the more serious the environmental pollution.
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On the other hand, let the healthy human capital h in formula (8) obtain the partial derivative of the environmental pollution stock X, and then formula (13) can be obtained. From formula (13), it can be seen that environmental pollution and residents' health change in the opposite direction, and environmental pollution will directly lead to a decline of residents' health.
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On this basis, the following research hypothesis is proposed:

The pressure set by the government's economic goals results in environmental pollution, which has a negative impact on residents' health.



METHODOLOGY


Panel Fixed Effects Model

Based on the above theoretical model argumentation, this paper constructs a panel fixed effects model to test the relationship between the pressure to reach economic growth targets and residents' health as well as influencing factors. With reference to the existing related research, the panel fixed effects model set in this paper is as follows:
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In model (14), pressure represents the pressure brought by the setting of economic growth goals; Health represents the health status of residents; Xiti is the control variable; α1 and α2 represent the coefficients of the core explanatory variable and the control variable, respectively; μi represents samples from different provinces Individual fixed effect; εit is a random error term; i and t represent province and year, respectively.



Sobel-Goodman Mediation Tests

In order to further explore the relationship between the pressure to reach economic growth targets and residents' health and its mechanism of action, this paper uses a hierarchical regression method to establish an intermediary mechanism test model as follows:
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In the intermediary effect model, Pressureit represents the pressure brought by the setting of economic growth goals; Health represents residents' health; Xit is a control variable; Mit represents the intermediary variable that represents the living environment of residents, including the PM2.5 concentration in the air Pwairit and industry solid waste discharge Solidit;Rit represents the regulatory variable, ln_paware and ln_induspro reflecting environment awareness and industrial production; [image: image] is interactive item. α1 and α2, respectively, represent the core explanatory variable and the coefficient of the control variable of formula (15), respectively; β1 and β2 represent the coefficient of the core explanatory variable and the control variable of formula (16), respectively; γ1 and γ2 represent the formula (17) core explanatory variables and coefficients of the control variables, respectively; θ1 and θ2 represent the coefficients of the core explanatory variables and control variables of formula (18), respectively; μi represents the individual fixed effects of samples in different provinces; εit is the random error term; i and t represent the province and year, respectively.




DATA

This paper selects annual data from 2003 to 2019 for all inland provinces, autonomous regions, and four municipalities in China except Tibet, with a total of 510 observations. Due to the lack of some environmental data before 2003, to ensure the validity of the research, the time node of the empirical research is set to start in 2003. The data in this article comes from the “China Statistical Yearbook,” “China Environmental Statistics Yearbook,” and reports on the work of the National Bureau of Statistics and provincial governments. This paper uses the trend function interpolation method to calculate the GDP growth forecast for the next year as the expected economic growth rate using the actual GDP growth rate for each consecutive 5 years, and then subtracts the economic growth target and the expected economic growth rate to obtain the economic. The growth target pressure index Pressureit serves as the core explanatory variable. The malnutrition rate of children under five is used to measure residents' health. This is a negative indicator. The larger the indicator is, the lower residents' health is. A large number of empirical studies have shown that economic growth has a positive effect on residents' health (30). However, the impact of economic growth on the environment shows an inverted U-shaped trend (31), which represents damage to the environment in the early stage of industrialization; Furthermore, when reaching the end of industrialization, technological innovation reduces the damage to the environment by production less and less. The pressure to reach economic growth targets will affect the industrial structure and inhibit green technological innovation (32), thereby causing environmental pollution. Therefore, this article focuses on the pressure to reach economic growth targets, and studies whether this pressure promotes or inhibits residents' health.

Since the relationship between the pressure to reach economic growth targets and residents' health may be affected by external factors, this paper selects six control variables to strengthen the credibility of the model. The first is the government's fiscal revenue (Grec), which reflects the government's ability to transfer payments. It directly affects the government's investment in public goods, infrastructure, and residents' health (33), as well as the degree of investment in the governance of the ecological environment. The second is fiscal expenditure (Fe), which reflects the government's fiscal decentralization, has a stimulating effect on economic growth targets (34), and is also an important factor in government investment in health (35). The pressure on economic growth targets may cause the government to relax environmental controls on industrial enterprises to achieve short-term goals. The third is education level (Edu), which is used to represent human capital. The improvement of education level means the improvement of regional technology level, which can significantly and efficiently promote economic growth (36, 37), which is an important reference element for setting economic growth goals; at the same time, education level and health are closely related (38). The fourth is labor wage (Laborwage), which determines the spending power of workers. The higher the salary is, the greater the propensity to invest in health is, and the more health level of residents will rise (39). The fifth is the total amount of imports and exports (Export), which measures the degree of opening up of a region and can effectively reflect the status of regional economic development and the degree of openness of society. The sixth is the policy variable (Policy), which is measured by the time point when the Chinese Environmental Protection Law was formally implemented the construction of dummy variables representing 2015. The promulgation of the Environmental Protection Law is accompanied by the advancement of a series of environmental protection policies, which makes the government must adhere to sustainable development (40) by coordinating the pressure to reach economic growth targets and residents' health. Due to the lack of individual data, this article uses interpolation to fill in missing data; when used for empirical purposes, part of the data is processed by logarithm.

Figures 1, 2 reflects the change trend of the total GDP of the sample by region and the change of the pressure to reach economic growth targets. Judging from the overall trend reflected in the figure, the total GDP of each region has maintained a growth trend, and the target pressure of economic growth showed a downward trend before 2008. The period from 2008 to 2014 was the period of rising of the target pressure of economic growth, and until 2015, the pressure has eased in the future. Figure 1 shows the comparison of the data between the southern provinces and the northern provinces. The total GDP and growth rate of the southern provinces is higher as a whole, while the pressure to reach economic growth targets of the northern provinces is greater, and it continues to exist until ~2014. Figure 2 is a comparison of data between economically developed and less developed regions. The figure shows that the total GDP of developed regions is much higher than that of less developed regions, while less developed regions face greater pressure on economic growth targets, reaching a peak in 2017. The economic pressure in developed regions is relatively small.


[image: Figure 1]
FIGURE 1. GDP and GDP target pressure in south region and north region.
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FIGURE 2. GDP and GDP target pressure in developed region and less developed region.


Figure 3 shows the nuclear density map of the pressure to reach economic growth targets faced by various provinces in different years. In Figure 3, the nuclear density curve shows a rightward shifting trend, and the peak value shows a trend of first decreasing and then increasing over time. It is basically stable in 2015, and the abscissa was in the range of 0–2. This shows that in the early years, the pressure to reach economic growth targets was small or there were fewer provinces with the pressure to reach economic growth targets; however, after 2015, the pressure to reach economic growth targets was increasing, or most provinces had the pressure to reach economic growth targets.


[image: Figure 3]
FIGURE 3. Kdensity of the pressure to reach economic growth targets.


Table 1 shows the descriptive statistics of the variables. The average value of residents' health indicators is 2.043, the minimum is 0.06, and the maximum is 16.66. This shows that the time and space of residents' health level is quite different, which may be related to health policy and environmental protection policy. Regarding the pressure to reach economic growth targets, the minimum and maximum values are −6.69 and 7.99, respectively, which are extremely different. The main reason is that different provinces and regions face different economic development conditions and face different levels of pressure. During the study period, the government's fiscal expenditures changed little and were basically stable; however, the government revenue was relatively large, which may be related to changes in taxation policies. The education level indicator tends to be stable, with small changes, while the labor compensation and total import and export changes are relatively large, which is also highly related to regional economic development.


Table 1. Descriptive statistics of the variables.
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EMPIRICAL RESULTS

Before conducting empirical analysis, it is necessary to test the stationarity of the data sample to avoid spurious regression in the model. Table 2 shows the ADF test on the important variables involved in the model, using the LLC test (41) and the IPS (42) test, which are two different methods to ensure the robustness of the results. The LLC test allows for different intercept terms and time trends, as well as heteroscedasticity and autocorrelation; IPS is more sensitive to limiting trend settings. The results show that there is no unit root in either the residents' health indicators or the pressure to reach economic growth targets indicators. Other important explanatory variables are also significant at the 5% confidence level. Therefore, the overall data tend to be stable, and regression analysis can be performed.


Table 2. Panel unit root tests.

[image: Table 2]


Regression Analysis Results

The first column of Table 3 shows the results of the regression estimation of the pressure to reach economic growth targets on the residents' health level after controlling for the influence of other possible factors. There is an inverse relationship between the pressure to reach economic growth targets and the residents' health; the regression coefficient is 0.0939, which is significant at the 1% confidence level. This suggests that for every unit increase in the pressure to reach economic growth targets, the residents' health level drops by 0.0939 units. The pressure to reach economic growth targets stimulates the government to grasp economic growth, and the substitution effect of economic growth on residents' health is far greater than the income effect, and will generally reduce residents' health. In addition to the core explanatory variables, the level of government fiscal revenue and the degree of opening to the outside world have a significant positive impact on residents' health, with a significance level of 5%. The increase in fiscal revenue has improved the government's ability to transfer payments, stimulated investment in medical care, and affected residents' health. Expanding the degree of opening to the outside world can improve the regional industrial structure, promote technological innovation (43), curb pollution emissions, and improve health.


Table 3. Regression analysis and heterogeneity analysis results.
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Heterogeneity Analysis

The second to fifth columns of Table 3 analyze the samples according to the degree of economic development and geographic heterogeneity. As shown in Table 3, columns 2 and 3 reflect the regression results of the panel fixed effects model for developed and less developed regions. According to the GDP ranking of each province in the most recent year, the top ten are listed as developed regions, and the rest are unified and included in the statistics of less developed regions. The results show that the pressure to reach economic growth targets in developed regions does not have a significant effect on residents' health. There are two possible reasons. On the one hand, the pressure on economic growth targets in developed regions is relatively small, and there is even little pressure on economic growth targets in individual provinces. On the other hand, developed regions mainly rely on high-tech industries, high-quality service industries, the strong implementation of green development, and a relatively high emphasis on residents' health. However, for less developed regions, the negative effect of the pressure to reach economic growth targets on residents' health is significant at the 1% confidence level, with a coefficient of 0.0931. Less developed regions do not have a solid foundation for development as developed regions do. To achieve the economic growth targets set, the government may rely on industrial pull in the short term, ignoring environmental impacts on residents' health. In addition, although human capital variables have a significant effect, human capital in undeveloped areas is easily siphoned off by developed areas, resulting in insufficient economic growth potential and more pressure.

Columns 4 and 5 of Table 3 reflect the regression results of subsamples in southern and northern China, respectively. There are obvious differences in the economic development of Chinese regions; thus, the sample is divided into two parts according to the geographical dividing line of north and south China. The results show that the negative impact of the pressure to reach economic growth targets in the northern region on the health level is 0.096, with a significance level of 5%, while the southern region is also negatively affected, with an impact coefficient of 0.104 and a confidence level of 10%; that is, the northern region's impact is more obvious. The possible reasons are that, on the one hand, most of the southern regions of the country have a subtropical monsoon climate, with a better ecological environment, and most of the industries are light manufacturing industries, which are more suitable for residents' lives than in the north and can partially alleviate the pressure of economic growth targets and thus affect residents' health. On the other hand, more areas in the north are industrial or resource-mining areas with abundant mineral resources. In the early years, the resource-driven economic growth model harmed the environment, making it difficult to manage growth, and intensified the pressure on economic growth targets, which influences residents' health.



Robustness Check

To ensure the reliability of the empirical results, this paper conducts a robustness test, mainly using different estimation methods and different sample ranges to compare with the basic results to examine whether the test results are consistent.

The generalized least squares method (GLS) is used to eliminate the autocorrelation of the random error term of the panel fixed-effects model, and then perform regression. According to the estimation results in columns one and two in Table 4, under the estimation of generalized least squares regression, the effect of the pressure to reach economic growth targets on residents' health is still negative, which is consistent with the estimated results of the panel fixed effects model, but the coefficients are slightly changed. This can show that the results of the estimation of the relationship between the pressure to reach economic growth targets and residents' health in this article are robust. In addition, considering the characteristics of different stages of Chinese economic development, economic development in the early years was mainly to promote growth; however, in recent years it has been emphasized that high-quality economic development, development speed and quality go hand in hand, which means that the theme of green development has been incorporated into the national strategy (44). This paper narrows the time frame of the study to 2003–2010 to test whether the above estimation results are robust. Column 3 and column 4 of Table 4 are the results of 30 provinces and cities in China from 2003 to 2010, respectively, using a panel fixed effects model and generalized least squares method. The results show that the pressure to reach economic growth targets still has a significant negative impact on residents' health. The influence coefficients are 0.0808 and 0.0669, respectively, which ensure the reliability and robustness of the empirical results in this paper.


Table 4. Robustness check.
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Mechanism Analysis
 
Mediation Effect

The previous theoretical analysis puts forward the hypothesis that the pressure set by the government's economic goals is transmitted through environmental pollution, which has a negative impact on residents' health. To verify this hypothesis, this article further uses the mediation effect model to test whether the mechanism proposed in the hypothesis exists and is effective. Refer to Table 5 for the estimated results of the mediation effect model. The first and second columns represent the regression analysis of the core explanatory variable pressure on the two selected mediation variables (air quality and industrial solid waste emissions), and the impact coefficients are found to be 0.0895 and −0.0115. However, they are not significant enough. A possible reason is that environmental indicators are also affected by other uncontrollable factors such as environmental protection propaganda, individual behavior habits and other variables. Further analysis of the third and fourth columns of Table 5 showed that the intermediary indicators were incorporated into the overall fixed effects model to construct formula (17). The results show that not only does the pressure to reach economic growth targets index has a significant negative impact on residents' health, the impact coefficients are 0.0913 and 0.0788, with a confidence level of 5%, but also air quality and industrial solid waste emissions have had a significant impact on residents' health. With reference to Wen's (45) intermediary mechanism test steps and determination methods, this article supplements the use of the Sobel test to further determine the existence of the intermediary effect. According to the results in Table 6, the p-values of the Sobel statistic are all <0.1, which indicates that the intermediary variables selected in this article are effective. Therefore, the effect of the intermediary mechanism can be further analyzed. According to the intermediary effect model, the product of the β1 and γ2 coefficients of the intermediary variables Pwair and Ln_solid in formulas (16) and (17) are all positive numbers, and the coefficients of γ1 are both significant, which indicates that the pressure to reach economic growth targets can produce some mediating effects by affecting the environmental quality, thereby affecting residents' health, and the mediating effects accounted for 2.74 and 16.1%, respectively. Specifically, the pressure to reach economic growth targets has caused some areas to pursue excessive economic growth and ignore the environment, which has led to an increase in PM2.5 concentration and an increase in solid waste emissions, which ultimately inhibits residents' health; thus, verified the previous hypothesis. Before entering the stage of high-quality development, China's early economic growth was mainly driven by industry, and there were still insufficient environmental governance. Secondly, there are GDP assessment tasks in various provinces and regions, and the governments of some provinces have a bad tendency to be GDP-only, which inhibits innovation to a certain extent, leading to the existence of a “priority development, later governance” model. Combined with the descriptive analysis of the target pressure on economic growth in this article, this model was very common in the early stage, and it formed a situation where the pressure on the early economic growth target was less. At the same time, air quality and industrial emissions cannot be effectively controlled, and the health of residents has also been negatively affected. However, after 2015, the 13th Five-Year Plan has elevated green development to a national strategic position. Provinces and cities have to change the model of first development and then governance, and coordinate economic growth with environmental governance. The pressure on economic growth targets is relatively obvious. Under the collaborative governance model, residents' health has been effectively improved.


Table 5. Mediation analysis.
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Table 6. Sobel-Goodman mediation tests.
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Regulatory Effect

When studying the impact of government economic goal setting pressure on residents' health, this paper finds that some potential factors can have an effect on this impact. Therefore, this paper chooses residents' environmental awareness (ln _paware) and industrial production (ln _induspro) as the regulatory variables to test whether they can adjust the relationship between the pressure to reach economic growth targets and residents' health. The environmental awareness index is measured by dividing the area's annual domestic waste removal and transportation volume by the total population, reflecting the per capita waste production volume. The industrial production index is expressed by the total industrial output value of the year. The interaction terms between the regulatory variables and the core explanatory variables are introduced. According to the results in Table 7, the coefficient of the interaction term (pressure*ln_paware) after adding the control variables is significant at the 1% confidence level, with a coefficient of −0.0298, which indicates that the public's environmental awareness The increase can alleviate the inhibitory effect of the pressure to reach economic growth targets on residents' health to a certain extent; the coefficient of the interaction term (pressure*ln_induspro) is 0.013, which is also significant at the 1% confidence level, which means that the increase in industrial output value is certain. To a certain extent, it promotes the restraining ability of the pressure to reach economic growth targets on residents' health. As the country pays attention to environmental protection awareness, encourages conservation, reduces garbage, and promotes garbage classification, residents' awareness of environmental protection has increased significantly. This has significantly improved the quality of the residents' living environment. Secondly, the state's stricter control of industrial emissions has further promoted the improvement of the environment and restrained the trend of excessive industrial growth regardless of the environment. The enhancement of environmental protection awareness and industrial production management has enabled residents' health to be maintained at a good level under the pressure of existing economic targets.


Table 7. Regulatory effect.
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CONCLUSIONS

This paper conducts a panel unit root test on the series of variables related to the pressure to reach economic growth targets and residents' health level, and the results show that the data are stable. Subsequently, through the nuclear density map of the economic target pressure of each province in different years, which shows that the economic growth target pressure presented a trend of first decreasing and then increasing. On this basis, this paper uses the panel fixed effects model to explore whether the impact of the pressure to reach economic growth targets on residents' health is restrained or promoted based on the panel data of 30 provinces and cities in Chinese inland provinces and regions from 2003 to 2019. The empirical results show that the pressure to reach economic growth targets has a significant inhibitory effect on residents' health, and this inhibitory effect of the northern provinces is more obvious than that of the southern provinces; In addition, the pressure to reach economic growth targets in developed areas has an insignificant effect on residents' health, while in less developed areas, the effect is stronger. Furthermore, this paper uses the logarithm of the regional PM2.5 concentration (Pwair) and industrial solid waste discharge (Solid) as the intermediary variables to verify the mechanism of the pressure to reach economic growth targets on residents' health. The results show that PM2.5 concentration and industrial solid waste emissions have a partial mediating effect. It is verified that the pressure generated by the government's economic growth target will increase industrial pollution emissions, decrease air quality, and thereby inhibit residents' health. Finally, this paper selects the public environmental awareness (paware) and the logarithmic form of total industrial output (induspro) as adjustment variables, and studies their adjustment effects in the process of the pressure to reach economic growth targets on residents' health. The results show that the increase in public awareness of environmental protection can weaken the negative impact of the pressure to reach economic growth targets on residents' health, and that the increase in industrial production will aggravate the inhibitory effect of the pressure to reach economic growth targets on residents' health. In summary, these conclusions provide a path for the government's environmental protection department and medical care department to respond to the policy planning of economic growth targets. First, the government should give more consideration to environmental factors when formulating economic growth targets, and appropriately reduce the pressure on the targets. Second, in terms of environmental governance, the government should strengthen the environmental protection policy of energy conservation and emission reduction, coordinate the relationship between production and environmental protection, and increase transfer payments for residents' health and environmental protection. Finally, the government must pay attention to the construction of the environmental protection legal system and cultivate public awareness to protect residents' health.
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