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Table 1. Descriptive statistics of the variables used in this study

Sl psas el g (@) iy e
Min Max Standard Mean of Definition (unit) Variable
deviation
5yl e
0450 38226 8.927 8.651 475 RS2 co,
Emission per capita (per ton)
(oS0 2 5l50) Slay ol
318.0421337.741 348415  686.453 457 \Wastwater s
(thousand cubic meters) astwater
RS ~l e ~‘ &
0034 1176 0.273 0.629 475 oD el s 25 Rl
Emission per capita (per ton) Other gases
36.080 15218.250 412630  866.33 474 O3 Gaekee) ()35 ey el T s NS il

Investment per capita (million dollars)
(30,9 aedyy ot Bl 5 23k WS (slags il sl

Foreign direct investment

JrsS 5 ol yae

10.997  4.859 1.619 7.603 485 gypsidies for clean energy, recycling, and subsidies .
withdrawn from production (percentages) Regulation and control
679.66767606.902 14731.890 12483.061485 Y2 selen) e 2L o)y sl ABL oy
GDP per capita (million dollars) Gross domestic production
() gye froghsS 1 0 Cumaz Comozr o519

2.521 1866.662 396.319 207.547 485

Population per square kilometer (person)
(2o (ot LAl wlg & oy mlio oy 65
37.147 477 production rate of manufacturing industry to gross
domestic product (percent)

Population density

S Sl
Industry structure

8.066 78.518 14.656

*** Indicates the significance level of 1% ibge £) (5 o cine zolaw saams ylis 3

axie o plojlu  Slez cllage losle « Slea SSL s
Source: World Bank, World Health Organization, United Nations
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Table 2. Mean comparison of variables based on one-sample T-test

doys <[40 Gluebl mlauw

95% Confidence interval eSileo e T:M of o3l aglel
Y o> el 0> Mean LSS') t
Upper Lower '0-
9.455 7.847 8.651 0.000 475 21.144 CO,
708.824 664.084 686.453 0.000 457 6.024 Wastewater
0.000 0.000 0.629 0.000 475 12.166 Other gases
903.379 829.281 866.330 0.000 474 4.573 Foreign direct investment
8.286 6.920 7.603 0.000 485 22.930 Regulation and control
16052.481 8913.641 12483.061 0.000 485 11.425 Gross domestic production
220.815 194.135 207.547 0.000 485 18.487 Population density
38.508 35.786 37.147 0.000 477 53.648 Industry structure
GMM o ¢y @l:..i Y g
Table 3. GMM model estimation results
YJde Y Jse V Jde
Model 3 Model 2 Model 1
ol LSl a5 b ol Lajl5 L o, Sl slaan
Wastewéter Other gases co2 Other Wastewater O co: WasteWater Pollution
gases gases indicators
-0.037* 0.021™ —-0.023™ -0.019"™ 0.101™ 0.089™  —0.022"™ 0.099" 0.040"s industrial
(0.023) (0.007)  (0.030) (0.019) (1.301) (0.222) (0.163)  (0.111) (0.150)
0.980™  0.006™ 2036 0977 0016 1371™ 0987 0017~ 48171 In(EDI)
(0.019) (0.008) (0.474) (0.119) (0.010) (0.370) (0.014)  (0.067) 308).(0
0.390™"  -0.416™" -1.098"" 0.175™" -0.184™" -0.521™" 0.175*** -0.164™" -0.443™" Requ
(0.101) (0.033) (0.125) (0.024) (0.043) (0.124) (0.021)  (0.039) (0.135) g
-0.018™" 0.0185™" —0.224"" —-0.119" -0.058"™ —0.117" -0.144™" —0.680"" —0.135"" ReguXIn(FDI)
(0.085) (0.036) (0.768) (0.066) (0.049) (0.050) (0.073)  (0.288) (0.495) g
-0.196™" 0.570™" 0.115"™ 0.686"™ —0.582"" -0.312" In (Popu_D)
(1.146)  (0.453) (2.141) (0.509) (0.673)  (0.159) pu_
0.0877"  -0.99™" —-0.309""
(3.641)  (0.015) (0.071) In(per_GDP)
-0.068™" 0.0819"" 0.227""
(0.023)  (0.020)  (0.086) In(per_GDP)2
0.041™  0.010™ 0.073™ 0.039™" 0.010™"  0.025™"  0.022"" 0.018™"  0.002""  AR(1)(p value)
0.705"s 0.972™ 0.601" 0.373"™ 0.637™  0.610™ 0.208"  0.637" 0.754"  AR(2)(p value)
0.496 0.352 0.726 0.520 0.180 0.144 0.723 0.242 0.496 Sargan test

il AV 9 0 SN 5 ls e olaw saums las

et ot Cawl 00l 518 3l o o lasliwl glas

3 o i g3 g Ul 54y (Ko 3929 sl 1, Arellano-Bond (y431 AR (2) 5 AR (1)

Standard error is reported in parenthesis. *, **, *** indicate the levels of 10%, 5% and 1% confidence.
AR (1) and AR (2) show the Arellano-Bond test for the first and second order differential equations.

Source: Research findings
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Introduction: By increasing pollution and environmental crises, governments have set out a set of
environmental policies and regulations aiming at improving environmental quality. The effectiveness of
environmental regulations is a problem that many policymakers and governments ignore. The purpose of this
study was to answer the question of how far the changes in environmental policies and regulations can affect
pollution control and, on the other hand, whether foreign direct investment control rules can be effective in
reducing emissions of pollutants?

Material and methods: The data used in this study was panel type and for 18 countries (MENA region) in the
period of 1990-2017. In this study, three indicators of wastewater, CO, emissions, and greenhouse gas
emissions were used to determine the environmental quality. The procedure used by the GMM method was
first-order differential. The advantage of this method is counteracting the data latent endogenousity and allow
for the dynamism for estimates. Sargan test in this model was a test for the detection of constraints. Its zero
assumption shows the over-identified limitations in the GMM model.

Results and discussion: The results of the study were evaluated in three basic models. The first model was
determined based on four variables i.e., industrialization, foreign direct investment, environmentallaws and
regulations, and rules for the control of foreign direct investment. In models 2 and 3, respectively, the effects
of population and GDP variables and the second power of the GDP test population effect and Kuznets'
environmental theory were reviewed. The application of environmental regulations and foreign direct
investment can properly be a factor in controlling the emission of air pollutants, but the effect of environmental
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laws on the release of pollutants was positive and increased the emission levels of these pollutants. The sign of
population effect coefficient in the studied years in this study was obtained with different signs. The effect of
all environmental indicators in the model is significant, but the effect of industrial effluents among pollutants
will make the environmental effect uncertain. Foreign direct investment was a very important factor in the
emission of pollutants after the emission of wastewater and other greenhouse gases. The variable coefficient
of FDI for all three models for wastewater was significant at 1% level and equal to 1.481, 1.371, and 2.306 in
models 1 to 3, respectively.

Conclusion: The negative effect of the foreign direct investment on environmental quality in the MENA region
was confirmed, which established the truth of the hypothesis of pollution in the region. On the other hand, the
impact of the population on wastewater and CO, emissions has positive effects on the quality of the
environment. Policies and laws focus on environmental control and foreign direct investment, reducing the
level of pollutants and improving the quality of the environment.

Keywords: Contamination, Environmental economics, GMM, Panel data, Pollution haven
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