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Abstract 
This research investigates the impacts of income inequality (proxied by the Gini index) on environmental gov-

ernance (proxied by per capita government investments on industrial pollution prevention) by employing the 

panel fixed effect model, system generalized method of moments and bias-corrected least-squares dummy varia-

bles model for 23 provinces from 1995 to 2014. The results indicate that income inequality exhibits significantly 

positive impacts on government environmental governance investment in China, which reveals that an increase 

in income inequality may help to improve environmental governance in China; we thus offer several remittable 

implications for those policy makers in Chinese provinces as well as governments of emergent economies like 

China. 
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Streszczenie 
W niniejszym artykule zbadano wpływ nierówności dochodów (wykorzystując przez indeks Giniego) na zarzą-

dzanie środowiskiem (uwzględniając inwestycje rządu per capita na zapobieganie zanieczyszczeniom przemysło-

wym) poprzez zastosowanie modelu o stałych efektach panelowych, uogólnionej metody systemowej momentów 

i skorygowanego odchylenia modelu zmiennych pozornych najmniejszych kwadratów dla 23 chińskich prowincji 

w latach 1995-2014. Wyniki wskazują, że nierówność dochodów może wywierać znaczny pozytywny wpływ na 

rządowe inwestycje w zarządzanie środowiskiem w Chinach, co pokazuje, że wzrost nierówności w dochodach 

może przyczynić się do poprawy zarządzania środowiskiem w Chinach; oferujemy zatem kilka wymiernych roz-

wiązań dla decydentów w chińskich prowincjach, a także dla rządów wschodzących gospodarek, takich jak Chiny. 

 
Słowa kluczowe: nierówność dochodowa, zarządzanie środowiskiem, SYS_GMM, LSDVC
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1. Introduction 

 

It cannot be denied that China has gained world-fa-

mous achievements in economic growth in recent 

years. However, together with the economic take-

off, problems over environmental degradation have 

gradually become stumbling blocks to economic de-

velopment, presenting China with a negative image 

in the world (Zhang and Hao, 2016). For example, 

carbon dioxide emissions have increased from 1495 

million tons in 1980 to 8,287 million tons in 2010.1 

In 2015, CO2 emissions in China hit even higher at 

9154 million tons, accounting for more than 25% of 

the world’s output (British Petroleum, 2016). In the 

Outline of the 13th Five-Year Plan, China aims to re-

duce energy consumption by 15% (per 10,000 RMB 

of GDP) compared to 2015.2 Around the same time, 

an income distribution reform plan was introduced 

in 2013, with the reform of the country’s income dis-

tribution system entering into a new stage. Policy-

level concerns indicate that reducing environmental 

pollution and narrowing the income gap are signifi-

cant issues that China should focus on in the next 

decade or more; for purposely achieve sustainable 

development then build a harmonious society, Chi-

nese government needs to reconcile the phenomena 

such as income inequality, environmental govern-

ance and economic growth currently. 

The most existing literature has written about the im-

pact of income inequality on environmental pollu-

tion (Golley and Meng, 2012; Baek and Gweisah, 

2013). Some scholars hold the view that unfair in-

come distribution has a significant effect on the in-

crease of environmental pollution, Boyce (1994) an-

alyzed the relationship between income distribution 

and environmental quality, proving that greater in-

come and power inequality lead to more serious en-

vironmental pollution; Yang et al. (2011) found that 

there is a negative relationship between income ine-

quality and environmental quality. Magnani (2000) 

and Hao et al. (2016) have also proposed similar ar-

guments, whereas a few scholars stated that the 

nexus between income inequality and environmental 

quality is uncertain (Wolde-Rufael and Idowu, 

2017). 

Most studies up to now have analyzed the effects of 

income inequality on environmental pollution by us-

ing relevant indicators such as CO2 or SO2 emission 

to measure the pollution (Berthe and Elie, 2015), 

however, very little of existing research has carried 

out the linkages among income inequality and envi-

ronmental governance. However, we believe that 

when the income gap widens, government spending 

falls more on people’s livelihood and social issues, 

with less investment into environmental governance 

(Panayotou, 2011). Some scholars have raised the 

                                                           
1 Data from the World Bank World Development Index 

(WDI) database. 

opposite view; for example, Zhao et al. (2015) ar-

gued that there is a positive relationship between pol-

lution control expenditure and emissions. Thus, re-

searching environmental issues must consider the re-

lationship between income inequality and environ-

mental governance.  

Our paper contributes to the previous studies in sev-

eral aspects. First of all, this is the first empirical 

study to analyze the relationship between income in-

equality and environmental governance in China. 

Second, we focus on the provincial level and verify 

the relationship between income inequality and en-

vironmental governance using static panel and dy-

namic panel estimations, respectively, employing 23 

provinces over the period 1995-2014. We initially 

use the panel fixed effect (FE) model to verify the 

impact of income inequality on environmental gov-

ernance, but since this model provides inconsistent 

estimation results, to solve the problem and allow for 

dynamics we then propose the System Generalized 

Method of Moments (SYS-GMM) to further investi-

gate the impact of income inequality on environmen-

tal governance. However, SYS-GMM estimates may 

cause a weak instrumental variable problem, and we 

hence use the bias-corrected Least-Squares Dummy 

Variables (LSDVC) model for solving the problem 

arising from the SYS-GMM model. Third, we use 

the Gini coefficient to measure income inequality 

and consider governance investments on industrial 

pollution as the main measurement of environmental 

governance. Our empirical results show a positive 

relationship between income inequality and environ-

mental governance, indicating that an increase in in-

come inequality improves the investment of environ-

mental governance in China.  

The rest of the paper is: Section 2 presents a brief 

account of the relevant literature. Section 3 lists the 

methodology and data. Section 4 shows the empiri-

cal findings. Section 5 summarizes conclusions and 

offers policy implications. 

 

2. Literature review 

 

Boyce (1994) first studied the relationship between 

income inequality and environmental pollution, stat-

ing that greater power and income inequality cause 

more environmental degradation. He showed as the 

income gap widens that the poor tend to overexploit 

natural resources and damage the environment, 

while the rich do not necessarily increase investment 

to improve the environment. Adopting 7 indicators 

to reflect environmental quality and using cross-

country data to conduct empirical analysis, Torras 

and Boyce (1998) reached the conclusion that in-

come inequality has a significantly negative effect 

on environmental quality in low-income countries. 

2 Please see the details at: http://www.gov.cn/zhengce/ 

content/2017-01/05/content_5156789.htm. 
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Boyce et al. (1999) got a similar conclusion by using 

empirical data from all 50 states in the United States.  

Some scholars’ researches also supported Boyce’s 

(1994) theory from different perspectives. Martinez-

Alier (1995) classified environmental goods into en-

vironmental luxury and environmental necessities 

and analyzed the impact of income inequality on en-

vironmental quality from the perspective of demand 

and supply, concluding that income equalization is 

conducive to environmental quality improvement 

due to the fact that the expansion of the income gap 

increases the demand for environmental luxury 

goods under other conditions. From the political eco-

nomic perspective, Magnani (2000) noted that in-

come inequality to a large extent reduces the relative 

income and the willingness to pay for environmental 

goods of “income middlemen”, thus weakening the 

demand for a clean environment. Marsiliani and 

Renstrom (2000) obtained similar conclusions as 

Magnani (2000). Vornovytskyy and Boyce (2010) 

used the Russia Statistical Agency’s data and 

adopted the fixed-effects model to explore the ef-

fects of income distribution within and between re-

gions of Russia on air pollution, proving that greater 

inequality of income between regions induces 

greater air pollution. More evidence is proposed by 

Hao et al. (2016) as well as Ali et al. (2016) by using 

panel data of 23 Chinese provinces and Africa. To 

our knowledge, few in the literature have looked into 

the influence of income inequality on environmental 

governance.  

We overall can say that the literature has ignored the 

impact of income inequality on environmental gov-

ernance. The only existing papers studying the rela-

tionship between the two have some limitations, 

such as data sample source and methods. Therefore, 

in order to overcome the limitations of previous stud-

ies, we use provincial panel data from 1995 to 2014, 

take the Gini index as an indicator of income ine-

quality and governance investment of industrial pol-

lution as the measurement of environmental govern-

ance, and utilize the panel fixed effect model, system 

GMM regression, and LSDVC estimator to verify 

the relationship between income inequality and gov-

ernance investment on industrial pollution. 

 

3. Data and methodology 

 

3.1. Data and variables 

 

We analyze the relationship between income ine-

quality and environmental governance for a panel 

database on 23 Chinese provinces from 1995 to 

2014.3 Most of the data are from China Statistical 

Yearbooks, China Environmental Yearbooks, China 

Compendium of Statistics.  

                                                           
3 Other provinces are not included because their data are 

not be obtained. 
4 The criteria for years of education per capita is as follows:  

illiterate for 0 years, primary school for 6 years, junior high 

(1) The dependent variable: Following recent studies 

like Zheng and Zhao (2014) and Yan (2012), we take 

per capita government investments on industrial pol-

lution prevention (Investment) in China’s provinces 

as a measure of environmental governance.  

(2) Explanatory variables: We adopt the provincial 

Gini index to measure income inequality as the key 

independent variable, and Gini index calculation 

method proposed by Tian (2012) as follow: 

G = 1 −
1

𝑃𝑊
∑ (𝑊𝑖−1 +𝑊𝑖) ∗ 𝑃𝑖
𝑛
𝑖=1                    (1) 

P represents the total population, W is the total in-

come, and 𝑊𝑖 stands for the accumulated income to 

the Group i. We hence use the group weighting 

method proposed by Sundrum (1990) to calculate the 

overall Gini coefficient: 

G = 𝑃𝑐
2 𝑢𝑐

𝑢
𝐺𝑐 + 𝑃𝑟

2 𝑢𝑟

𝑢
𝐺𝑟 + 𝑃𝑐𝑃𝑟

𝑢𝑐−𝑢𝑟

𝑢
                 (2) 

𝐺𝑐 stands for the Gini index of urban residents and 

𝐺𝑟  represents the Gini index of rural residents. More-

over, 𝑃𝑐 and 𝑃𝑟  respectively are the ratios of urban 

population and rural population, while 𝑢𝑐 and 𝑢𝑟 re-

spectively stand for per capita incomes of urban and 

rural residents. Finally, 𝑢 is the per capita income of 

the whole province.  

The following control variables are also included in 

this study. 

GDP: Luo and Deng (2012) demonstrated that eco-

nomic growth gives the government more financial 

resources to invest in environmental governance. We 

thus follow previous literatures and adopt the loga-

rithmic form of per capita GDP to assess the eco-

nomic growth of various provinces. Urbanization: 

Urbanization brings about an increase in the scale of 

the economy, which may affect environmental gov-

ernance investment. Therefore, we adopt the propor-

tion of the urban population to the total population to 

measure the urbanization rate. Industry: The change 

in industrial structure affects the degree of environ-

mental pollution, therefore, we follow Hao et al. 

(2016) and utilize the secondary industry value di-

vided by GDP to measure industrial structure. 

Education: The rise in education level helps increase 

the public’s environmental attention to a certain ex-

tent (Brasington and Hite, 2005; Jalan et al., 2007). 

We thus adopt the years of education per capita to 

represent the education level of various provinces.4 

Revenue: Fiscal revenue directly influences the 

amount of government spending on environmental 

projects. Following Guo and Yang (2014), we adopt 

provincial fiscal revenue to represent Revenue. 

Openness: The degree of openness may reflect the 

full utilization of local governments’ resources in in-

ternational trade (Jayanthakumaran and Liu, 2012), 

this paper utilize total export-import volume divided 

by GDP to represent the economic openness of vari-

ous provinces in China. Competition: Local govern- 

school for 9 years, high school for 12 years, and university 

and above for 16 years. According to this standard, the to-

tal years of education in each provinces are divided by the 

total years of education for total population. 
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Figure 1. Mean of the Gini coefficient from 1995-2014 

 

 
Figure 2. Mean of the per capita government investments on industrial pollution prevention from 1995 to 2014 

 

ments often compete to attract foreign direct invest-

ment to promote their own regional economic 

growth. This study chooses the amount of Foreign 

Direct Investment (FDI) in each province divided by 

China’s total FDI to stand for government competi-

tion.  

Figure 1 shows the mean of the Gini coefficient in 

different provinces from 1995 to 2014. Here, the in-

come gaps in the eastern, central, and western prov-

inces are sorted from small to large, presenting that 

the eastern province has the smallest income gap, the 

western province has the largest, and the central 

province is in the middle. In Figure 2, we see that 

central provinces of Hebei, Henan, and Shanxi have 

the largest governance investment on industrial pol-

lution. The potential reason is that industry there is 

the backbone of economic development, and vigor-

ous development of industry will inevitably increase 

environmental pollution and along with it investment 

on environmental governance.  
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3.2. Empirical methodology 

Considering the huge difference in the value of dif-

ferent variables, in the actual estimation process we 

take the logarithm of the dependent variable 

𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 and some independent variables such 

as GDP per capita, fiscal revenue, and openness. 

Therefore, we set the following model in this study: 

log⁡(𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖,𝑡) =∝0+∝1 𝐺𝑖𝑛𝑖𝑖,𝑡 + 𝛾𝑍𝑖,𝑡 +

𝜇𝑖 + 𝑣𝑖 + 𝜀𝑖,𝑡                                                       (3) 

In equation (3), 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 represents governance 

investments of industrial pollution as a measure of 

environmental governance. 𝐺𝑖𝑛𝑖 is the main inde-

pendent variable, standing for the Gini index. 𝑍 is a 

vector of control variables that may affect environ-

mental governance. 𝜇𝑖 ⁡and 𝑣𝑖 ⁡are the fixed effect var-

iables of time and region, respectively, and 𝜀𝑖,𝑡  is the 

error term.  

The panel fixed effects model does not consider the 

potential endogeneity of some independent variables 

and the dynamic specification of the dependent var-

iable, potentially making the estimation results still 

be inconsistent. To solve the problems of the fixed 

effects model, Arellano and Bond (1991) proposed 

the difference GMM estimator. In order to solve the 

problem of weak instruments, Arellano and Bover 

(1995) and Blundell and Bond (1998) developed an-

other GMM estimator, called system GMM. Bond et 

al. (2001) argued that two-step GMM estimation can 

better deal with autocorrelation and heteroscedastic-

ity problems under finite sample conditions. There-

fore, adopting the two-step GMM estimate method, 

we add the dynamic variable to better analyze the 

impact of income inequality on environmental gov-

ernance. The system GMM estimate is as follows: 

 

                                   (4) 

However, the dynamic system GMM also has some 

limitations. For example, there is a relatively large 

variance when the data sample is finite in this esti-

mator method. The Least-Squares Dummy Variables 

(LSDVC) method proposed by Kiviet (1995) is able 

to correct bias and ensure the consistence of the em-

pirical results. In order to test the robustness of the 

empirical results, we use the bias corrected Least-

Squares Dummy Variables models of LSDVC (AB, 

by Arellano and Bond (1991) and LSDVC (BB, de-

veloped initially by Blundell and Bond (1998). 

Moreover, bootstrapped standard errors can be used 

to test the significance of estimation coefficients 

(Bruno, 2005). 

 

4. Empirical results 

 

4.1. The panel fixed effect model  

This study first presents the results of the panel fixed 

effect model in Table 1. As indicated in Table 1, the 

estimation results confirm that the coefficient of the 

Gini index is positive and significant at 1% level re-

gardless of adding any control variables, proving that 

environmental governance rises with the expansion 

of income inequality in the sample provinces. In 

some sense, when environmental pollution in-

creases, the government’s investment in pollution 

control rises accordingly (Xin and Zhou, 2018). The 

argument that income inequality has a positive im-

pact on environmental pollution is proposed by some 

scholars, such as Boyce (1994), Hao et al. (2016), 

and Ali et al. (2016). The reason is that income ine-

quality shows a negative relationship with public at-

tention demand for environmental quality, which 

may lead to environmental degradation to a certain 

degree. Some scholars also held the same view (e.g., 

Bimonte, 2002; Zhang and Zhao, 2014), and thus 

from another viewpoint this means that when income 

inequality increases, the government raises invest-

ment in environmental pollution control.  

In terms of control variables and using the estimation 

results in columns (1) and (2), we find that the coef-

ficient of the logarithm of GDP per capita is positive 

and significant at the 5% level, implying that invest-

ment in environmental governance will increase 

when GDP per capita is improved. Our empirical re-

sults are consistent with Luo and Deng (2012), who 

believed that economic growth provides the govern-

ment with more funds to invest in environmental 

governance.  

In column 2 the coefficient of urbanization is posi-

tive and significant at the 5% level. The coefficient 

is not significant, but is positive in other columns, 

indicating that the improvement of urbanization in-

creases the investment of environmental governance 

to a small extent (Yang et al., 2011; Shahbaz et al., 

2014). A government inevitably increases invest-

ment in order to manage a degraded environment. 

The coefficient of the financial revenue variable is 

significantly positive at the 5% level, suggesting that 

revenue positively correlates to environmental gov-

ernance. The empirical estimation results also reveal 

that other control variables have no significant rela-

tionship with environmental governance in any other 

columns of Table 2.  

 

4.2. Estimation results:  SYS-GMM 

In order to solve the problem of potential endogene-

ity and the dynamic specification of the dependent 

variable in the panel fixed effect model, we use the 

system GMM estimate to discuss the impacts of in-

come inequality on environmental governance. The 

estimation results in Table 2 reveal that AR (2) for 

most models is not significant at the 10% level. The 

P values of the Hansen test judging the over-identi-

fication problem of the instrumental variable are also 

well above 0.1, meaning the GMM estimate is valid 

overall. From the Table 2, we can conclude the fol-

lowing points. First, in the regression estimates of all 

columns, the coefficient of the lagged industrial pol-

lution investment per capita is significantly negative 

at the 5% level, which implies that environmental 

governance investment is persistent and dynamic.  
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Table 1. Estimation results of the panel fixed effect model 

Variables Model 1 Model 2 Model 3 Model 4 Model 5 

Gini 

 

5.474*** 

(0.824) 

4.386*** 

(0.782) 

5.125*** 

(0.881) 

5.279*** 

(0.870) 

5.345*** 

(0.853) 

log (GDP) 0.720*** 

(0.073) 

0.478** 

(0.179) 

-0.258 

(0.397) 

-0.226 

(0.393) 

-0.195 

(0.382) 

Urbanization  0.021** 

(0.009) 

0.015 

(0.011) 

0.016 

(0.011) 

0.016 

(0.011) 

Industry 

 

 0.683 

(1.939) 

1.904 

(1.798) 

1.797 

(1.749) 

1.733 

(1.720) 

Education   -0.093 

(0.159) 

-0.100 

(0.158) 

-0.094 

(0.157) 

log (Revenue)   0.622* 

(0.328) 

0.619* 

(0.327) 

0.579* 

(0.318) 

log (Openness)    -0.106 

(0.144) 

-0.132 

(0.152) 

Competition     1.142 

(1.795) 

Constant -5.913*** 

(0.728) 

-4.388*** 

(1.177) 

-0.868 

(1.659) 

-0.568 

(1.745) 

-0.608 

(1.625) 

Observation 460 460 460 460 460 

R2 0.633 0.647 0.659 0.660 0.661 

F 80.06 68.20 63.04 51.82 48.44 

Notes:  The values in parentheses denote the standard errors. *, **, and *** denote significance at the 1%, 5%, and 10% lev-

els, respectively. 

 

Table 2. Estimation results of the SYS-GMM model 

Variables Model 1 Model 2 Model 3 Model 4 Model 5 

L.log (Investment) 0.387** 

(0.146) 

0.391** 

(0.153) 

0.373*** 

(0.119) 

0.363*** 

(0.106) 

0.338*** 

(0.103) 

Gini 

 

8.534* 

(4.342) 

8.864* 

(4.561) 

8.176** 

(3.031) 

9.396*** 

(2.910) 

11.332*** 

(2.880) 

log (GDP) 0.385*** 

(0.129) 

0.304 

(0.315) 

-0.515 

(0.394) 

-0.570 

(0.360) 

-0.602* 

(0.361) 

Urbanization  0.005 

(0.017) 

-0.015 

(0.019) 

-0.020 

(0.021) 

-0.027 

(0.023) 

Industry 

 

 0.451 

(1.415) 

1.689 

(1.178) 

1.971* 

(0.079) 

2.551** 

(1.093) 

Education   0.703** 

(0.255) 

0.757*** 

(0.252) 

0.784*** 

(0.225) 

log (Revenue)   0.321 

(0.222) 

0.323 

(0.213) 

0.361* 

(0.195) 

log (Openness)    0.118 

(0.188) 

0.451 

(0.264) 

Competition     -4.769* 

(2.605) 

Constant -4.947** 

(1.869) 

-4.736* 

(2.331) 

-3.895** 

(1.677) 

-4.809* 

(2.477) 

-7.125** 

(3.147) 

Observation 437 437 437 437 437 

AR (1) 0.000 0.001 0.000 0.000 0.000 

AR (2) 0.092 0.109 0.113 0.107 0.087 

Hansen test 0.181 0.209 0.316 0.448 0.485 

Notes:  Same as Table 1. 

 

Second, in all models of Table 2, the income inequal-

ity variable Gini index is significantly positive at the 

10% level, which is consistent with the results in Ta-

ble 1, suggesting that the rise of environmental gov-

ernance is associated with an increase in the income 

gap.  

 

 

 

4.3. Robustness test:  LSDVC (AB) and LSDVC (BB) 

To further test the reliability and robustness of the 

estimation results, we report LSDVC (AB) and 

LSDVC (BB) in Table 3 and Table 4, respectively. 

The LSDVC estimation approach is regarded as the 

most appropriate for dynamic panels. Consistent 

with the logic of the regression results presented in 

Table 2, we present the regression results of the 
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lagged value of the environmental governance vari-

able, income inequality variable, and economic 

growth variable as the basic explanatory variables. 

As indicated in Table 3 and Table 4, almost all the 

explanatory variables are consistent in different 

models. We again support the estimation result that 

income inequality presents significantly positive im-

pacts on environmental governance in China at the 

present time.  

 

5. Conclusion and policy implications 

 

Existing studies have been dedicated to the relation-

ship between environmental pollution and income 

inequality, but there is little research on the impact 

of income disparity on environmental governance. 

We therefore use 23 Chinese provincial panel data 

from 1995 to 2014, taking the Gini index as an indi-

cator of income inequality and governance invest-

ment on industrial pollution as the measurement of 

environmental governance, and perform the panel 

fixed effect model, system GMM regression, and 

LSDVC (AB, BB) estimator. The results of this 

study show that there is a significantly positive cor-

relation between income inequality and environmen-

tal governance, indicting that an increase of income 

inequality improves environmental governance.  

The Chinese government needs to further increase 

investment in environmental pollution control and 

implement relevant market-oriented environmental 

protection policies to increase environmental protec-

tion investment. Another issue that the government 

needs to pay attention is the inequality of income dis-

tribution. In order to solve this problem, the govern-

ment should deepen the income distribution reform 

system, as to reform the tax adjustment system, in-

troduce an estate tax system as soon as possible and 

improve its social security system and so on. Similar 

implications are offered to those governments of 

emergent economies like China. 
 

References 

 

1. ALI H. S., HASSAN S., KOFARMATA Y. I., 

2016, Dynamic impact of income inequality on car-

bon dioxide emissions in Africa: new evidence from 

heterogeneous panel data analysis, in: International 

Journal of Energy Economics & Policy, 6, p. 760-

766. 

2. ARELLANO M., BOND S. R., 1991, Some tests of 

specification for panel data: monte carlo evidence 

and an application to employment equations, in: Re-

view of Economic Studies, 58, p. 277-297. 

3. ARELLANO M., BOVER O., 1995, Another look 

at the instrumental variable estimation of error-

components models, in: Journal of Economet-

rics, 68, p. 29-51. 

4. BAEK J., GWEISAH G., 2013, Does income ine-

quality harm the environment? : Empirical evidence 

from the united states, in: Energy Policy, 62, p. 

1434-1437. 

5. BERTHE A., ELIE L., 2015, Mechanisms explain-

ing  the  impact  of  economic  inequality  on  envi- 

ronmental deterioration, in: Ecological Econom-

ics, 116, p. 191-200. 

6. BIMONTE S., 2002, Information access, income 

distribution, and the Environmental Kuznets Curve, 

in: Ecological Economics, 41, p. 145-156. 

7. BLUNDELL R., BOND S., 1998, Initial conditions 

and moment restrictions in dynamic panel data 

models, in: Economics Papers, 87, p. 115-143. 

8. BOND S. R., HOEFFLER A., TEMPLE J. R. W., 

2001, GMM estimation of empirical growth mod-

els, in: Cepr Discussion Papers, 159, p. 99-115. 

9. BOYCE J. K., 1994, Inequality as a Cause of Envi-

ronmental Degradation, in: Ecological Economics, 

11, p. 169-78. 

10. BOYCE J. K., KLEMER A. R., TEMPLET P. H., 

WILLIS C. E., 1999, Power distribution, the envi-

ronment, and public health: a state-level analysis, 

in: Ecological Economics, 29, p. 127-140. 

11. BRASINGTON D. M., HITE D., 2005, Demand for 

environmental quality: a spatial hedonic analysis, 

in: Regional Science & Urban Economics, 35, p. 

57-82. 

12. BRITISH PETROLEUM (BP), Statistical Review 

of World Energy 2016. 

13. BRUNO G. S. F., 2005, Estimation and inference in 

dynamic unbalanced panel data models with a small 

number of individuals, in: Stata Journal, 5, p. 473-

500. 

14. GOLLEY J., MENG X., 2012, Income inequality 

and carbon dioxide emissions: the case of Chinese 

urban households, in: Energy Economics, 34, p. 

1864-1872. 

15. GUO P., YANG M. J., 2014, A Research on the Im-

pact of China's Fiscal Decentralization on Environ-

mental Governance (in Chinese), in: Urban Devel-

opment Research, 21, p. 84-90. 

16. HAO Y., CHEN H., ZHANG Q., 2016, Will income 

inequality affect environmental quality? analysis 

based on China's provincial panel data, in: Ecologi-

cal Indicators, 67, p. 533-542. 

17. JALAN J., SOMANATHAN E., CHAUDHURI S., 

2007, Demand for environmental quality: survey 

evidence on drinking water in urban India, 

in: Working Papers, 14, p. 665-692. 

18. JAYANTHAKUMARAN K., LIU Y., 2012, Open-

ness and the Environmental Kuznets Curves: evi-

dence from China, in: Economic Modelling, 29, p. 

566-576. 

19. KIVIET J. F., 1995, On bias, inconsistency, and ef-

ficiency of various estimators in dynamic panel data 

models, in:  Journal of Econometrics,  68,  p.  53-

78. 

20. LUO L., DENG L., 2012, Regional Distribution of 

Environmental Kuznets Curves in Different Prov-

inces of China (in Chinese), in: Statistics and Deci-

sion, 34, p. 99-101. 

21. MAGNANI E., 2000, The Environmental Kuznets 

Curve, Environmental Protection Policy and In-

come Distribution, in: Ecological Economics, 32, p. 

431-43. 

22. MARSILIANI L., RENSTROM T. I., 2000, Time 

inconsistency in environmental policy: tax earmark-

ing as a commitment solution, in: Economic Jour-

nal, 110, p. 123-138. 

23. MARTINEZ-ALIER J., 1995, Distributional issues 

in ecological economics, in: Review of Social Econ-

omy, 53, p. 511-528. 



Shi et al./Problemy Ekorozwoju/Problems of Sustainable Development 2/2019, 63-70  

 
70 

24. PANAYOTOU T., 2001, Demystifying the Envi-

ronmental Kuznets Curve: turning a black box into 

a policy tool, in: Environment & Development Eco-

nomics, 2, p. 465-484. 

25. PANAYOTOU T., 2011, Economic growth and the 

environment, in: Value Engineering, 110, p. 277-

284. 

26. SHAHBAZ M., SBIA R., HAMDI H., OZTURK I., 

2014, Economic growth, electricity consumption, 

urbanization and environmental degradation rela-

tionship in United Arab Emirates, in: Ecological In-

dicators, 45, p. 622-631. 

27. SUNDRUM R. M., 1990, Income Distribution in 

Less Development Countries, Routledge, London 

and New York, p. 50. 

28. TIAN W. M., 2012, The measurement of Gini coef-

ficients for Chinese provincial residents and an 

analysis on their changing trend (in Chinese), in: 

Economic Science, 40, p. 48-59. 

29. TORRAS M., BOYCE J. K., 1998, Income, ine-

quality, and pollution: a reassessment of the Envi-

ronmental Kuznets Curve, in: Ecological Econom-

ics, 25, p. 147-160. 

30. VORNOVYTSJYY M.S., BOYCE J. K., 2010, 

Economic inequality and environmental quality: ev-

idence of pollution shifting in Russia, in: Working 

Papers. 

31. WOLDE-RUFAEL Y., IDOWU S., 2017, Income 

distribution and CO2, emission: a comparative anal- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ysis for China and India, in: Renewable & Sustain-

able Energy Reviews, 74, p. 1336-1345. 

32. XIN C. C., ZHOU Q. L., 2018, Has Fiscal Decen-

tralization Promoted or Restricted Public Environ-

mental Expenditure? An Empirical Analysis Based 

on China’s Provincial Panel Data (in Chinese), in: 

Contemporary Finance & Economics, 39, p. 24-35. 

33. YAN W. J., 2012, Fiscal Decentralization, Govern-

ment Competition and Environmental Governance 

Investment (in Chinese), in: Finance and Trade Re-

search, 23, p. 91-97. 

34. YANG J., YANG Z. K., SHENG P. F., 2011, In-

come distribution, human capital and environmen-

tal quality: empirical study in China, in: Energy 

Procedia, 5, p. 1689-1696. 

35. ZHANG Y. J., HAO J. F., 2016, The evaluation of 

environmental capacity: evidence in Hunan prov-

ince of China, in: Ecological Indicators, 60, p. 514-

523. 

36. ZHAO Y., XU H., ZHOU X. M., 2015, Spatial ef-

fects of environmental pollution and governance (in 

Chinese), in: Journal of Arid Land Resources and 

Environment, 29, p. 170-175. 

37. ZHENG Y., ZHAO X. X., 2014, Technical Effi-

ciency of Environment, Pollution Abatement and 

Environmental Performance-Based on 1998-2012 

Provincial Panel Data Analysis (in Chinese), in: 

Chinese Journal of Management Science, 22, p. 

767-773. 


