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Abstract

The research objectives are: 1) to study of the relationship between
economic growth and 5 types of air pollutants: sulfur dioxide (SO32), nitrogen dioxide
(NO2), carbon monoxide (CO), ozone (Oz) and particulate matter less than 10
microns (PMyo) in Thailand during 1996-2012 and its conformation with the
Environment Kuznets Curve (EKC) 2) to study the relationships between air pollution
and factors on Gross Domestic Product (GDP) 3) to analyze and compare the
changing trends of these 5 pollutants over the period between 1996-2012.

Data used in this analysis are monthly data of the level of concentration of
the pollutants collected from 17 locations in Bangkok. Quarterly national income data
were from the Bank of Thailand. The statistics used in this study include multiple
regression analysis to find correlation between the 5 pollutants and Gross Domestic
Product.

The research found that 1) changes in NO2 and Os were positively
correlated with the changes in the GDP which could be said to reflect the earlier stage
of the Environmental Kuznets Curve when the slope of the curve was positive,
Whereas SO,, CO, PMo varied reversely with GDP corresponding to the second part
of the Environmental Kuznets Curve when the slope of the curve was negative, 2) The
relationship between GDP and the average of air pollution in Bangkok in pairwise
comparison found that NO2 and Oz had direct variation in GDP and SO, CO, PM1o
had reverse variation in GDP. 3) Changes in concentration of SO2 and NO> follow the
same pattern with concentration being higher in the winter and lowest in the rainy
season. The concentration of CO, O3, PM1o, however, moved in different directions.
CO and O3z concentration were higher in the winter season. CO concentration was
lowest in summer whereas O3 concentration was lowest in the rainy season and also is
related to the change in the NO2 concentration. If NO: increased, Oz would tend to
rise. Moreover, PM1o was higher in summer and lowest in the rainy season.

Keywords: Air pollution, Gross Domestic Product, Environmental Kuznets Curve
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2. mIAATNNAFIEUTAITIIAAONVOS Kuznets (environmental Kuznets curve

hypothesis; EKC)
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3 2
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5 3

H 4 b4
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1 (Constant) 5.852 7.316 0.000

Y] 4 (9
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*UTodAynadanIzaL 0.05

R=0.986,R’=0.973, Adjusted R2 =0.960, SEE =1.382, F = 78.650, Sig = 0.000
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¥iia NUA1 GDP (319 185z ad)

Descriptive Statistics

71

Mean Std. Deviation

GDP 3.7164E6 6.95019E5 17

SO2 5.5588 1.82623 17

CO 1.1129 21759 17

NO2 24.9053 2.30626 17

03 13.7266 2.27770 17

PM10 61.5816 19.58418 17

Correlations
GDP SO2 CcOo NO2 03 PM10

Pearson Correlation GDP 1.000 -902 -.896 .076 .849 -.598
SO2 -.902 1.000 841 -361 -.659 741
co -.896 .841 1.000 -224 -.790 767
NO2 .076 -361 -224 1.000 .087 -.642
03 .849 -.659 -.790 .087 1.000 -434
PM10 -.598 741 767 -.642 -434 1.000]

Sig. (1-tailed) GDP .000 .000 .386 .000 .006
SO2 .000 .000 077 .002 .000
co .000 .000 194 .000 .000
NO2 .386 077 194 370 .003
03 .000 .002 .000 370 .041
PM10 .006 .000 .000 .003 .041

N GDP 17 17 17 17 17 17
SO2 17 17 17 17 17 17
CcOo 17 17 17 17 17 17
NO2 17 17 17 17 17 17
03 17 17 17 17 17 17
PM10 17 17 17 17 17 17




Variables Entered/Removed”

72

Model

Variables Entered

Variables Removed

Method

PM10, 03, NO2, SO2, CO"

.|Enter

a. All requested variables entered.

b. Dependent Variable: GDP

Model Summaryh

Std. Error of the

Change Statistics

Model R R Square Adjusted R Square Estimate R Square Change F Change dfl df2 Sig. F Change
1 986" 973 .960 1.38271E5 973 78.650 5 11 .000
a. Predictors: (Constant), PM10, 03, NO2, SO2, CO
b. Dependent Variable: GDP
ANOVA®
Model Sum of Squares df Mean Square F Sig.
1 Regression 7.519E12 5 1.504E12 78.650 .000"
Residual 2.103E11 11 1.912E10
Total 7.729E12 16

a. Predictors: (Constant), PM10, 03, NO2, SO2, CO

b. Dependent Variable: GDP
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Coefficients"
Standardized
Unstandardized Coefficients Coefficients Correlations Collinearity Statistics
Model B Std. Error Beta t Sig. Zero-order | Partial Part Tolerance VIF
1 (Constant) 5.852E6 799799.067 7.316 .000
SO2 -242672.166 37113.847 -.638 -6.539 .000 -902 -.892 -325 260 3.845
co -267083.662 529138.167 -.084 -.505 624 -.896 -.150 -.025 .090 11.094
NO2 -73946.770 24807.562 -245 -2.981 013 .076 -.668 -.148 365 2.739
03 108793.572 28876.763 357 3.768 .003 .849 751 187 276 3.620,
PM10 -2283.162 4826.666 -.064 -473 645 -598 -.141 -.024 134 7.478'
a. Dependent Variable: GDP
Collinearity Diagnostics”
Variance Proportions
Model Dimension Eigenvalue | Condition Index | (Constant) SO2 CcO NO2 03 PM10
1 1 5.810 1.000 .00 .00 .00 .00 .00 .00
2 .145 6.341 .00 .04 .00 .00 .01 .02
3 .030 13.891 .00 13 .01 .01 .03 .19
4 .013 21.194 .00 .76 .06 .02 11 .04
5 .002 60.555 .03 .05 92 51 .60 .67
6 .001 66.125 97 .01 .01 46 24 .08

a. Dependent Variable: GDP
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Residuals Statistics”

Minimum Maximum Mean Std. Deviation
Predicted Value 2.8550E6 4.7992E6 3.7164E6 6.85498E5 17
Std. Predicted Value -1.257 1.580 .000 1.000 17|
Standard Error of Predicted Value 4.666E4 1.190E5 7.919E4 22525.139 17|
Adjusted Predicted Value 2.8165E6 4.9204E6 3.7155E6 6.94138E5 17|
Residual -2.54943E5 1.86818E5 .00000 1.14648E5 17
Std. Residual -1.844 1.351 .000 829 17
Stud. Residual -2.106 1.439 .001 984 17
Deleted Residual -3.32511E5 2.27342E5 8.92972E2 1.63457E5 17|
Stud. Deleted Residual -2.599 1.523 -.038 1.096 17|
Mahal. Distance .881 10.920 4.706 3.081 17|
Cook's Distance .000 343 .067 101 17
Centered Leverage Value .055 .682 294 193 17

a. Dependent Variable: GDP
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