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O\ it [ Level [ Difference Level [ Difference | Level [ Difference | Level [ Difference
All Panel
Cco, 0.073 -16.99* 1.29 -19.69* 0.06 -41.37* 175.3 1320.3*
GDP 2.740 -19.70* 2.80 -19.08* 13.22 -28.52* 45.98 1246.2*
FDI 0.677 -13.89* 11.49 -3.11* 13.92 -31.13* 164.13 | 2394.5*
MT 0.079 -24.02* 2.01 -19.35* 0.68 -40.02* 172,25 | 2154.5*
EU 2.379 -11.47* 3.32 -18.01* 4.05 -38.12* 168.59 | 1682.9*
upr 0.432 -5.139* 19.18 -9.66* 2.45 -2.11* 186.52 | 325.06*
High Income
Cco, 2.072 -11.27* 2.95 -10.29* 0.04 -24.77* 81.79 866.21*
GDP -0.498 -8.94* 0.61 -12.45* 4.95 -17.85* 29.26 493.05*
FDI 0.537 -12.87* 8.12 -7.50* 4.84 -23.24* 51.99 755.31*
MT -0.229 -14.11* 0.27 -13.28* 0.51 -26.12* 83.12 891.59*
EU 0.672 -8.87* 1.22 -11.13* 0.04 -23.21* 75.72 752.53*
upr 3.438 -6.04* 4.72 -1.71%* 3.44 -1.89** 68.07 176.06*
Upper middle income
Cco, 2.849 -18.66* -0.99 -10.22* -0.71 -20.60* 44.46 488.3*
GDP 4.171 -8.192* -0.05 -10.15* 7.46 -13.45* 5.25 280.9*
FDI 6.154 -15.049* 191 -4.27* 5.95 -17.83* 18.57 510.1*
EU 0.938 -19.458* 3.85 -10.11* 3.57 -20.54* 28.98 404.01*
MT -0.308 -19.34* 0.48 -8.38* 1.27 -19.48* 26.78 515.14*
up 1.582 -4.033* 4.66 -1.42%** 0.14 -6.01* 46.82 88.11*
Lower middle income
co, -0.47 -25.357* -1.13 -14.78* 0.39 -24.83* 51.43 582.92*
GDP 6.44 -13.77* 3.15 -8.93* 10.88 -14.03* 3.28 3.22.3*
FDI 6.83 -15.61* 7.02 -2.29%* 6.07 -18.29* 34.13 554.7*
EU 0.907 -11.52* 1.18 -4.75* 2.57 -15.93* 34.59 459.9*
MT 0.175 -21.78* 0.44 -9.23* 0.76 -20.09* 44.94 582.1*
upr 3.793 -4.170* -0.86 -1.62%** 6.30 -2.08** 45.17 119.1*
Low Income
Cco, -0.772 -9.010* 1.81 -5.15* 0.70 -8.85* 10.68 117.7*
GDP 3.669 -13.37* 2.52 -5.99* 2.57 -11.65* 8.17 149.9*
FDI 1.633 -2.121** 6.73 6.62 3.80 -2.11* 15.69 102.6*
EU 0.939 -4.117* 2.13 -3.77* 1.06 -6.45* 13.37 84.77*
MT -1.158 -13.23* -1.16 -9.89* -1.02 -11.75* 17.41 165.7*
up -0.298 -8.591* 5.05 -6.95* 1.83 -3.31* 12.48 26.72*
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All Panel
Intercept with dimension Intercept and trend with dimension No intercept no trend with dimension
Tstatistics | prob Tstatistics | prob Tstatistics | Prob
Panel PP-Statistic | -9.8504 | 0.000* | Panel PP-Statistic -13.543 0.000* | Panel PP-Statistic | -7.651 | 0.000*
Panel ADF-Statistic| 7.2851 | 0.000% | Panel ADF-Statistic | -7.341 | 0.000+ | P20 ADF- | 5608 |0.000¢
Between dimension Between dimension Between dimension
Tstatistics | prob Tstatistics prob Tstatistics | Prob
Group PP-Statistic | -16.480 | 0.000* | Group PP-Statistic -23.098 0.000* |Group PP-Statistic| -23.098 |0.000*
Group ADF- 133380 | 0.000* | Group ADF-Statistic | -3.542 | 0.000% | CTOUPADFT | 5505 10 000%
Statistic Statistic
High Income
Intercept with dimension Intercept and trend With dimension No intercept no trend With dimension
Tstatistics | prob Tstatistics prob Tstatistic | Prob
Panel rho-Statistic [ -2.3124 [ 0.010** | Panel rho-Statistic -1.118 0.131 [Panel rho-Statistic| -0.551 0.290
Panel PP-Statistic | -8.5748 | 0.000* [ Panel PP-Statistic -13.64 0.000* | Panel PP-Statistic [ -5.279 | 0.000*
Between dimension Between dimension Between dimension
[ Tstatistics [ prob [ Tstatistics [ prob [ Tstatistic | Prob
Group PP-Statistic | -7.5243 | 0.000* | Group PP-Statistic | -7.524 | 0.000* |Group PP-Statistic| -4.179 |0.000*

Upper middle income

Intercept with dimension

Intercept and trend with dimension

No intercept no trend with dimension

Tstatistics | prob Tstatistics prob Tstatistic | Prob
Panel PP-Statistic | -8.389 | 0.000* | Panel PP-Statistic -9.482 0.000* | Panel PP-Statistic | -4.831 |0.000*
panel ADF-Statistic| -7.347 | 0.000% | Panel ADF-Statistic | -6.951 | 0.000« | P2 ADFT | 4581 |0.000¢
Between dimension Between dimension Between dimension
Tstatistics | prob Tstatistic prob Tstatistic | Prob
Group PP-Statistic | -14.241 | 0.000* | Group PP-Statistic -15.507 0.000* |Group PP-Statistic| -5.980 |[0.000*
Group ADF- |3 787 | 0.000* | Group ADF-Statistic | -3.385 | 0.000x | CTOUPADF- | 5001 g gopex
Statistic Statistic
Lower middle income
Intercept with dimension Intercept and trend with dimension No intercept no trend with dimension
Tstatistics | prob Tstatistics prob Tstatistic | Prob
Panel PP-Statistic | -2.592 | 0.004* | Panel PP-Statistic -3.176 0.000* | Panel PP-Statistic | -0.738 0.23
Panel ADF-Statistic| -3.268 | 0.000% | Panel ADF-Statisic | -1.928 | 0.02= | P20EADF 1287 o ogrer
Between dimension Between dimension Between dimension
[ Tstatistics [ prob [ Tstatistics [ prob [ Tstatistics [ Prob
Group PP-Statistic | -4.610 | 0.000* | Group PP-Statistic | -8.437 | 0.000* [Group PP-Statistic| -2.825 | 0.00*
Low Income
Intercept with dimension Intercept and trend with dimension No intercept no trend with dimension
Tstatistics | prob Tstatistics prob Tstatistics | Prob
Panel PP-Statistic | -2.016 | 0.02** | Panel PP-Statistic -2.401 0.00* [ Panel PP-Statistic | -1.610 | 0.05**
panel ADF-Statisticl 1552 0.060***| Panel ADF-Statistic | -1.204 | 009~ | PIEADF 1 0045 | 0.481
Between dimension Between dimension Between dimension
Tstatistics| prob Tstatistics | prob Tstatistics | Prob
Group PP-Statistic | -4.178 | 0.000* | Group PP-Statistic -4.038 0.000* |Group PP-Statistic| -1.895 [0.02**
Group ADF- : ok - Qtaticti R x| Group ADF- }
Statistic 2.043 [0.020 Group ADF-Statistic 1.407 |0.079 Statistic 0.290 0.385
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All panel
t- Statistic Prob
ADF -1.824071 0.0341
High income
ADF | 1.854800 | 0.0318
Upper middel income
ADF | -3.884397 | 0.0001
Lower middel income
ADF | -2.064227 | 0.0195
Low income
ADF | -1.479225 | 0.0695
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FMOLS DOLS
Variables Coeff t-stat Coeff t-stat
0.799700* 0.696501*
EN (0.0000) 15.37632 (0.0000) 11.34553
-0.000835* -0.001188*
FDI (0.0075) -2.676596 (0.0009) -3.338897
0.001483** 0.002459*
MT (0.0224) 2.284530 (0.0036) 2.918150
0.112394* 0.088171*
GDP (0.0000) 4.983074 (0.0008) 3.349096
-0.002444 0.011965*
UP (0.3255) -0.983489 (0.0002) 3.698493
Adj. 07 0.982932 0.990852
Num. of Count 85 85
Obs. 2465 2295
Yoo S0V we g *
Jedl dad e Jaull Ly St ol pus L (R) ) Jgud!
FMOLS DOLS
Variables Coeff t-stat Coeff t-stat
0.659592* 0.560575*
EN (0.0000) 35.96255 (0.0000) 8.972946
-0.00020** -0.000902*
FDI (0.0227) -2.282183 (0.0052) -2.810250
-0.000139 0.002321**
MT (0.6366) -0.472604 (0.0310) 2.164848
0.011718 -0.023093
GDP (0.1681) 1.379481 (0.4421) -0.769491
0.000370 0.016259*
UP (0.8006) 0.252578 (0.0075) 2.690236
Adj. 0? 0.969147 0.978318
Num. of Count 35 35
Obs. 1015 945

.%0 t%\ L Ly gme *

%

¢



RIVSIWANN IWRR N I - WS

\Al

0 o Bagio Sl Aol Sl JulSH1 s (V) o3y Jpl

FMOLS DOLS
Variables Coeff t-stat Coeff t-stat
1.317404* 1.034865*
EN (0.0000) 16.46745 (0.0000) 18.88055
-0.000831 0.001965*
FDI (0.2638) -1.118602 (0.0002) 3.706909
-0.000847 0.002374*
MT (0.3265) -0.981971 (0.0000) 4.720540
0.117229* 0.034625**
GDP (0.0013) 3.239711 (0.0148) 0.0148
-0.013015* 0.019489*
uP (0.0000) -4.521887 (0.0008) 3.396044
Adj. 2 0.933170 0.985490
Num. of Count 21 21
Obs. 609 576
Yoo Y0y we 4 gimn o
Mwlk.»}u Jj.\ls U S \J.Alg;l\ ﬁ.kﬁi (A) Vs) Jj.dr\
FMOLS DOLS
Variables Coeff t-stat Coeff t-stat
-0.687717* -0.947704*
EN (0.0000) -8.581507 (0.0000) -9.987412
0.282704* 0.106324***
FDI (0.0000) 5.371516 (0.0983) 1.659840
-0.000717 0.610003
MT (0.7335) -0.340614 (0.4245) 6.330907
0.418762* -0.002052*
GDP (0.0000) 4.646762 (0.0000) -0.800123
0.021725* 0.036513*
UP (0.0000) 4.429838 (0.0000) 5.383356
Adj. (12 0.324326 0.870679
Num. of Count 23 23
Obs. 506 460
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FMOLS DOLS
Variables Coeff t-stat Coeff t-stat

0.909541** 2.627642*

EN (0.0284) 2.211205 (0.0000) 5.600673
-0.292380** 0.599149*

FDI (0.0109) -2.575319 (0.0085) 2.685767
0.006026*** -0.003058

MT (0.0706) 1.819655 (0.3181) -1.003493
0.804123* 0.335177*

GDP (0.0000) 6.149123 (0.0005) 3.592412
-0.008855 0.039527*

UP (0.4759) -0.714567 (0.0004) 3.695318

Adj. 0° 0.922251 0.987060
Num. of Count 6 6
Obs. 174 162

%y« Soe c%\ dis & gime

sk sk ok
¢ 3

b ddsdl i Slegag 5 Gasl (V1) @) Jaddl e
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. . Lower
Variables All Panel Irrélt?r:e Up?ﬁgormgdle _middle Low Income
income
Coeff Coeff Coeff Coeff Coeff
EN 0.696* 0.560* 1.035* 0.948* 2.628*
(0.000) (0.000) (0.000) (0.000) (0.000)
DI -0.001* -0.001* 0.002* 0.106*** 0.599*
(0.000) (0.005) (0.000) (0.098) (0.008)
MT 0.002* 0.002** 0.002* 0.610 -0.003
(0.003) (0.031) (0.000) (0.424) (0.318)
GDP 0.088* -0.023 0.035** -0.002* 0.335*
(0.000) (0.442) (0.015) (0.000) (0.000)
up 0.012* 0.016* 0.019* 0.036* 0.039*
(0.000) (0.007) (0.000) (0.000) (0.000)
Adj. 0° 0.990852 0.978318 0.985490 0.870679 0.987060
Num. of Count 85 35 21 23 6
Obs. 2295 945 576 460 162
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F-ADF-test | IPS-test l Breitung-test l LLC-test
All Panel
339.98* | 717 | -1.88%* | -13.03*
High Income
519.68* | -10.44* | -10.95% | -20.54*
High Uper Income
165.14* | -4.05* | -2.39* | -8.52%
Low Upper Income
221.35% | 6.04* | 414 | -12.42%
Low Income
100.88* | -6.58* | -6.01* | -10.31*
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All Panel High Income High Uper Low Upper Low Income
. Income Income
Variables 0o
25.420% 18.719* 28.499
cDP (0.0003) (0.0009) 0330 (0.0000) 5587
=D =) (0.954) =) (0.232)
10.168**
i 6.080 2310 0547 3.041 (0.038)
(0.414) (0.679) (0.908) (0.385)
27.780* 60.390* 42.575* 6.1180™* 2606
EU (0.0001) (0.0000) (0.0000) (0.106) :
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Measuring the effect of the most Important Economic Factors on Carbon
Dioxide Emissions: A Panel Data Analysis

Hebatallah A. Soliman
Faculty of Business Administration and International Marketing, Sinai University, Egypt

Abstract. This paper is trying to measure the effect of trade openness, economic development, FDI, energy
consumption and urbanization on Carbon emissions, using Panel data over the period 1982-2014 in 86
countries, division the panel based on the income level in to 4 income panels; high income, upper middle
income, lower middle income and low income. Using Panel Cointegration Analysis. Results showed that:
energy consumption, economic development, trade openness and urbanization are have positive effects on
CO, emissions. while the FDI is have a negative effect on CO, emissions in the global panel. The results of
Granger causality showed that: energy consumption, economic growth, and trade openness are the main
causes of carbon emissions in the global panel and both high and middle-income countries, Which required
increase the investment in clean energy. For middle-income countries, FDI is not a cause of carbon
emissions, requiring set clear criteria to encourage clean investments.

Keywords: Trade Openness, Energy Consumption, FDI, Carbon Emissions, Climate Change, Clean Energy,
Error Correction Model VECM
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