
Effects of Income Distribution  

on the Environmental Kuznets Curve 

The Environmental Kuznets Curve (EKC) hypothesizes 

that there is an inverted U-shaped relationship between 

income per capita and pollution in a country; that is, there 

is a range of low income levels where pollution is rising, 

but as the country becomes wealthier, pollution falls since 

the population will demand (and can afford) higher levels 

of environmental quality. Evidence for the EKC has been 

mixed. Specifically, some authors find that an EKC exists 

for certain pollutants but not for others. We examine 

whether there is an EKC for carbon emissions controlling 

for the level of not only income per capita, but also for 

levels of income inequality in our multi-country, multi-year 

sample. We find no evidence for an EKC for carbon 

emissions when using a “conventional” version of the EKC 

model when all observations are included. This finding is 

in line with prior research. However, when we control for 

the level of income inequality, an EKC exists. Reexamining 

the “conventional” model using the same observations 

included in our “Gini” model, we also see evidence of the 

EKC. This suggests that in assessing the turning point of 

the EKC for carbon emissions, income inequality may still 

be an important factor to consider yet we would need to 

extend our research and include more data.  
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GDP   -5843.20  

(31584.99) 

 -99608.17   

(69794.55) 

-101549.2   
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(31981.16) 
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(.00008) 
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(.00008) 
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( .00008) 

Lagged GDP -3490.69   

(35799.92) 

203563.9 ** 

(87029.91) 

201211.6 ** 
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3684.45   

(35912.92) 
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(7.71) 

 -.1232    

(1.45) 

-19.39  *** 
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(.00002) 
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(.0002) 

.00041  ** 

(.00017) 
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Population Density 220383.8    

(120238.4)  

100816    

(200459.2) 

105256.9   

(199616.1) 

220656.5  * 

(120495.4)  

117099.3   

(201037) 

126312.3  

( 198158.1) 

Kilometers of 

Coastline 

849.79    

(450.25) 

 1803.17 *   

(959.68) 

1668.60   * 

(963.27) 

846.7357  * 

(451.99)  

1845.415  * 

(960.29) 

625.54 *  
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Population Growth        4.84e+07   

(4.45e+08)   

-9.41e+08   

( 9.26e+08) 

-1.73e+09   

(1.21e+09) 

Gini Coefficient      6.29e+07   

(2.74e+08) 

    4.00e+08   

(3.59e+08) 

F-Value 1.58 1.76 1.82 1.47 1.72 1.87 

R-squared 0.085 0.32 0.35 0.079 0.33 0.37 

Observations 273 67 67 273 67 67 

Standard Errors in Parentheses   

*** P < .01  (99% confidence significance)   

**   P < .05  (95% confidence significance)   

*     P < .10  (90% confidence significance)         
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REGRESSIONS 

DATA 

Summary Statistics 

CO2 Obs. Mean Std. Dev. Min. Max 

CO2 Emissions 312 1.07E+08 2.31E+08 220209.5 1.51E+09 

RGDP per capita 313 15918.01 12106.87 353.17 56098.83 

Population Density 320 125 121.64 2.85 500.51 

Km of Square Land Area 320 1529801 3319723 20330 1.64E+07 

Percent of Forests 40 0.32 0.19 0.02 0.74 

Km of Coastline 320 10656.26 31847.78 0 202080 

Gini Coefficient 70 0.39 0.1 0.22 0.61 

Income Share of top 10% 70 0.31 0.079 0.19 0.48 

Access to Drinking Water 

(Rural) 

264 0.89 0.18 0.01 1 

Access to Drinking Water 

(Urban) 

278 0.97 0.09 0.06 1 

Number of Countries 40         

Number of Years 8         

REGRESSION MODEL 

Y = Gitβ1 + G2
it β2 + G3

it β3 + Litβ4 + L2
it β5 + L3

it β6 + Xit β7 + vit 

Where:  

Git =   Per capita real gross domestic product 

      at time t for the country in which monitoring  

      site i is located 

Lit=    A three-year average of lagged per capita GDP 

Xit =   All other variables 

vit =   A normally distributed error term; “noise” 
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CONCLUSIONS 

• Based Upon our research examining carbon emissions 

controlling for the level of not only income per capita, but 

controlling for income distribution as well - we found mixed 

results.  

 

• Originally our findings were consistent with previous 

research. When testing our data using the “conventional” 

model, without controlling for income distribution we found 

no evidence of the Environmental Kuznets Curve.  

 

• When we controlled for income distribution we found the 

EKC existed. 

   

• In the comparison of our two results, we noticed a 

dramatic difference in our number of observations. This is 

due to the inadequate amount of Gini Coefficient data 

available for our chosen sample years.  

 

• When the regressions were reexamined using just the 

observations used when the Gini was incorporated in the 

regression, our results disappeared.  

 

• We found that using this sample size of 67 observations, 

whether we controlled for income distribution or not, there 

was evidence of the EKC.  

 

•  In order to thoroughly answer our research question we 

would need to collect larger sample size of Gini Coefficient 

data in which that the amount of observations are equal 

when cross-examining data between non-Gini regressions 

and Gini regressions.  

 

• There is still a possibility that the EKC exists when 

controlling for income distribution 

SHORT SET MODEL OF 
EXPLANATORY VARIABLES 

BASE MODEL EXPLANTORY 
VARIABLES 


