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Fig. 1 Long-Term Trend of CO2 Emission in *84-"13
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Fig. 2 CO2 emission per capita (2013)
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EM
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GDP (%), RO, ZOFHMHEE . p MOATAERI0%IZEETS (p<0.1).
EMS GDP GDP
= - :t : %'—I—*E/ﬂ

ln(POP) a+ﬁ(POP) ﬂz(POP) te-(D (ot e IRAERE)

FREL U SRR Al LT, B> 0, BT B,< 0 AT HLEND B,
$ 70 BN b 7 B AL, (2,?)# ETHECH D,

2

PR, % (2) XTHFBER - 2 —F -, % (3) XT—AY4 ) GDP O % E\
N PRI OBEROH M MGEES S0 p EOH EKIEIZI0%IZHET %o

EMS GDP
In| == |=a+B,
POP POP

EMS GDP GDP GDP
111(1301>)_0Hﬁ(1>01>) ﬂz(POP) ﬁ3(1>01>) te- )
72202, WEEHEICRET 2EH E LT, BRSO N5, L, W&
Bl hewv) fiT, EERBETH L, £/, FFIC, CO, i OMER: - ¥l oV T,

20154E D78 ) I ERAR & BIED I 2 #32C, P - EiEWisEo 70 v 7 4 7AMERT AW HE
MEAHY, W2, WHEHEE &, ERIETIEEZ SN D,

)+e—(2)

32 ®RAHKR

DTSR R 2 7R $ o LGDP 13— A&7 GDP %, SGDP 132 ®F- /i, QGDP &1z
FHEEEN DO THD, Tz, FHEMEAS0.000L0 T & % 2 HEICOWTE, mEEE T
720, FRBELLT»D,

%—12, EKCE (SGDP) DRALIZ107 EEE200 — A, CO, DA T, TT T},
KO, VETDF3 r—ATHo7z (Table 2,9, 10 ZH),

F7-, B (LGDP) OMRIZCO, D3 r—A (r o x—F, A==, KU, 42
Y, Table 3,4,6), I—F—fF (LGDP) {ZNOx ®H YV THIZLL CTw5 (Table 6), fil
75, NZEl#E (QGDP) 37745 720

MzT, 7hI =70 CO, K NOx TlE, # 2 % Perman & Stern (1999) TE K L7-
ko, FAOFSH, $habb, fi<0, KU B,>0 &40, EHA (CO,: 9,594, NOX:
9,171 F)v) T, FLAT 2 U TSN L Tw5b 2 EAHB L7 (Table 8, SGDP).

PlEXy, Ay v BRJE T 7 7 #ElE O CO, KU NOx Heili 2 H L 723
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B RS OMBIKEEREE LA, AT TR, 254,448 NV CGREEZEDOH G

fl, 20134 DFTEKEEIZ 1 /76,662 K)V), =T 7 M Tix, 176,600 (BiEfE, [F 175762 K
V), WETTIE, 26578 NV TH -7
Results of the regression
Table 1: Bahrain
Co, LGDP SGDP QGDP NOx | LGDP | SGDP QGDP
Constant | 7196981 | 5469.790 | -23204.172 | Constant | 205276 | -398.763 | -5597.937
() | (7.078E-12) | (0.095) (0.149) (P | 0.014) | (0.140) (0.552)
(@) 0014 0.095 2.754 (@) 0002 | 0.036 0.504
POP (0.471) (0.631) (0.066) POPJ 1 (0.128) | (0.076) (0.552)
(p) (p)
2 2
(@) -1.631E-06 | -8.123E-05 (@) -5.818E-07 | 1.426E-05
POP (0.581) (0.068) POP (0.068) (0.562)
(p) (p)
3 3
(@) 7.724E-10 (@) 1.311E-10
POP (0.073) POP (0.575)
(p) (p)
Adj.-R’ -0.016 -0.042 0.046 Adj.-R* | 0.456 0.892 0.867
St. Error | 740.061 749316 716.85 | St. Error | 13.532 6.021 6.690
F 0471 0.663 0.245 F 0.128 0.054 0.231
Table 2: Iran, Republic of Islam
Co, LGDP SGDP QGDP NOx | LGDP | SGDP QGDP
Constant | 227.741 -319.182 261913 | Constant | 381.243 |  102.261 343.967
(p) (5.615E-04) (0.096) (0.649) (p) (0.004) (0.138) (0.026)
(@) 0.122 0.231 0.053 (@) -0.002 0.005 -0.019
POP )1 (6.566E20) | (6.145E-07) | (0.755) POPJ 1 (0.646) |  (0.023) (0.133)
(p) (p)
2 2
(@J -4721E-06 | 1.291E-05 (@J 2.156E-06 | 3.919E-06
POP (0.005) (0.447) | \POP (0.021) (0.056)
(p) (p)
3 3
(@) -4.944E-10 (@) -1.699E-11
POP (0.201) | \POP (0.036)
(p) (p)
Adji-R® | 0950 0.961 0.961 Adj.R> | -0.227 0.924 0.999
St. Error | 114.504 100.316 100.015 | St. Error | 30.295 |  7.534 0.607
F 6.566E-20 | 3.344E-19 | 4.103E-19 F 0.646 0.038 0.014

— 104 —



ANV B RO T T 7 EEIME N BT B KRR &R Se

Table 3: Kuwait

co, LGDP SGDP QGDP NOx | LGDP SGDP QGDP
Constant | 3072.296 -168.775 4011.021 | Constant | 102.276 | -123.385 -233.685
(p) (2.210E-05) (0.928) (0.609) (p) (0.141) | (0.318) (0.845)
(@) 0.061 0.218 -0.082 (@) 0.002 0.014 0.022
POPJ 1 (1252E-05) | (0.017) (0.882) POPJ 1 (0.197) | (0.099) (0.806)
(p) (p)
2 2
(@) -1.675E-06 | 4.898E-06 (@) -1.318E-07 | -3.116E-07
POP (0.075) (0.683) |\FOP (0.120) (0.871)
(p) (p)
3 3
(@) 4.530-E-11 (@) 1.234E-12
POP (0.583) | \POP (0.924)
(p) (p)
Adj.-R’ 0.482 0.523 0.511 Adj.-R* | 0.301 0.763 0.532
St. Error | 980.928 941.011 953.274 | St. Error | 33.787 19.680 27.638
F 1.252E-05 | 1.723E-05 | 7.142E-05 F 0.197 0.119 0.427
Table 4: Oman
Co, LGDP SGDP QGDP NOx | LGDP SGDP QGDP
Constant | -970.397 1513.057 5694.825 | Constant | 17.532 | 509.892 | -3779.905
() | (7.021E-04) (0.014) (0.013) (p | (0.893) | (0.368) (0.282)
(@) 0.125 -0.061 -0.549 (@) 0.007 -0.026 0.407
POPJ 1 (5915615 | (0.151) (0.033) POPJ 1 (0.145) | (0.460) (0.265)
(p) (p)
2 2
(@) 3.116E-06 | 2.060E-05 (@) 4.979E-07 | -1.333E-05
POP (9.663E-05) | (0.025) |\FOP (0.369) (0.258)
(p) (p)
3 3
(@) -1.953E-10 (@) 1.417E-10
POP 0.053) | \POP (0.250)
(p) (p)
Adj-R* | 0.886 0.933 0940 | Adj-R’ | 0414 0471 0.845
St. Error | 425.637 325.466 308.257 | St. Error | 62.659 | 59.511 32.183
F 5915E-15 | 4.942E-17 1.208E-16 F 0.145 0.264 0.249
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Table 5: Qatar

co, LGDP SGDP QGDP NOx | LGDP SGDP QGDP
Constant | 12097.964 | -1671.841 | -22307.514 | Constant | 433.047 | 129.696 2658.462
(p) (5.424E-07) (0.755) (0.303) (p) (0.071) (0.786) (0.460)
(@) 0.020 0.354 1.092 (@) -0.001 0.006 0.115
P<O)P (0.332) (0.008) (0.156) P<O)P 0419) | (0.593) (0.425)
p p
2 2
(@) -1.768E-06 | -9.860E-06 (@) 4.342B-08 | -1.313E-06
P (Ol)’ 0.011) 0.234) |\P (Ol)’ (0.512) (0.431)
p p
3 3
(@) 2.755E-11 (@) 4.572E-12
P(Ol; (0.325) P(Ol; (0.441)
P P
Adj.-R* | -8.320E-04 0.187 0.187 Adj.-R* | -0.033 -0.180 0.037
St. Error | 3590.287 3235.830 3235.552 | St. Error | 102.927 | 110.006 99.345
F 0.332 0.023 0.039 F 0.419 0.590 0.599
Table 6: Saudi Arabia
Co, LGDP SGDP QGDP NOx | LGDP SGDP QGDP
Constant | 2893.679 4164.621 11908.958 | Constant | 476.133 |  764.468 3687.782
(p) | (5.034E-09) 0.027) (0.113) (p) (0.002) | (0.153) (0.288)
(@) 0.042 -0.034 -0.731 (@) -0.054 -0.002 -0.291
P(O>P (4.064E-04) | (0.749) (0.265) P(O>P 0.028) | (0.379) (0.326)
P P
2 2
(@) 1.069E-06 | 2.118E-05 (@) 2.506E-07 | 8.246E-06
Pg)l; (0.473) (0.259) Pz)l; (0.481) (0.339)
p p
3 3
(@) -1.864E-10 (@) ~7.757E-11
P(Ol; (0.282) P(Ol; (0.347)
p P
Adj.-R’ 0.342 0.331 0.336 Adj.-R* | 0.788 0.767 0.874
St. Error | 502.742 507.024 505.091 | St. Error | 23.300 |  24.400 17.914
F 4.064E-04 0.002 0.003 F 0.028 0.117 0.224
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Table 7: UAE
co, LGDP SGDP QGDP NOx | LGDP | SGDP QGDP
Constant | 5382.994 | 8778998 | 33587.235 | Constant| 53.327 | -1503.146 | -4773.741
(p) (0.005) (0.378) (0.560) (p) (0.777) (0.429) (0.829)
(@) 0.027 L0071 -1.165 (@) 0.004 0.047 0216
P<O)P (0.276) (0.802) (0.643) P<O)P 0223) | (0.384) (0.815)
p p
DPY DPY
(G—) 6.69SE-07 | 1.644E-05 (G—) 2.941E-07 | 3318E-06
P (01; 0.727) 0.648) |\P (01; (0.413) (0.794)
p p
3 3
(@) 7396E-11 (@) 1.627E-11
P(Ol; (0.662) P(Ol; 0.777)
p p
Adj-R® | 0.008 20024 0055 | AdjR® | 0251 0.263 20300
St. Error |  1638.041 1664.272 1689.618 | St Error | 73.421 | 72.822 96.736
F 0.276 0.525 0.691 F 0.224 0.368 0.684
Table 8: Algeria
co, LGDP SGDP QGDP NOx | LGDP | SGDP QGDP
Constant | 862.820 1810.818 | 2401.097 | Constant | 127.993 | 348.644 20.443
() | 8267E-18) | (2.376E-10) | (0.011) @ | 0007 | (0.016) (0.784)
GDP GDP
(—) 0.001 0211 -0.405 (—) 0.003 | -0.004 0.061
P(O>P 0769) | (2.120E-05) | (0.169) P(O>P (0.206) | (0.043) (0.187)
p p
2 2
(@) 1.097E-05 | 3.151E-05 (@) 2.446E-06 | -8.733E-06
Pg)l; (1.839E-05) | (0.304) Pz)l; (0.038) (0.140)
p p
3 3
(@) -6.994E-10 (@) 3.824E-10
P(Ol)’ (0.499) P(Ol; (0.110)
p p
AR | 0032 0.464 0453 | Adji-R® | 0283 0912 0.995
St. Error | 66.009 47.570 48043 | St Error | 9.280 3.121 0.755
F 0.769 8452E-04 | 2.926E-04 F 0.206 0.041 0.043
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Table 9: Egypt

co, LGDP SGDP QGDP NOx | LGDP | SGDP QGDP
Constant | 227.38 119.741 550.131 | Constant | 188.402 |  59.261 379.979
(p) (3.127E-14) (0.020) (5.634E-04) (p) (0.006) (0.377) (0.305)
(@) 0.049 0.084 -0.135 (@) 0014 | 0054 -0.101
POPJ 1 (1594E-18) | (8.417E-04) | (0.063) | \POP/ | (0.026) | (0.074) (0.478)
(p) (p)
DP Y DP Y
(G—) 2541E-06 | 3.177E-05 (G—) 2.770E-06 | 2.028E-05
POP (0.028) (0.006) |\FOP (0.123) (0.383)
(p) (p)
3 3
(@) 1.658E-09 (@) -1.079E-09
POP (0.003) | \POP (0.345)
(p) (p)
AdjR? | 0937 0.945 0959 | Adi-R® | 0798 | 0930 0.963
St. Error | 31.633 29.399 25325 | St Error | 17369 |  10.234 7.474
F 1.594E-18 | 3.548E-18 | 8.221E-19 F 002 | 0035 0.123
Table 10: Libya
co, LGDP SGDP QGDP NOx | LGDP | SGDP QGDP
Constant | 1983984 | 1002.021 | -4996.562 |Constant|311.979| 696.107 | 3776.405
() | (3.198E-15) |  (0.073) (0.006) @ | ©0004) | (0.127) (0.581)
(@) 0.023 0.119 1.067 (@) 0003 | -0.037 -0.444
POP (0.001) 0.029) | (3.752E-04) | \POPJ 1 (0.177) | (0.267) (0.616)
(p) (p)
2 2
(@) 2231E-06 | -5.031E-05 (@) 7385E-07 | 1.826E-05
POP (0.071) | (7.102E-04) | \POP (0.294) (0.630)
(p) (p)
3 3
(@) 7.798E-10 (@) 2.463E-10
POP (0.001) | \POP (0.641)
(p) (p)
Adj.-R’ 0.292 0.351 0.557 Adj.-R* | 0.344 0.507 0.295
St. Error | 153.009 146.521 121,083 | St Error | 18.494 |  16.039 19.178
F 0.001 0.001 2.062E-05 F 0177 | 0247 0.519

33 HMIERDEE
2L, Fig. 4, $7D5, 1984~20134F 12517 2 —A%72 ) GDP £ —A%i72 ) CO,
PHEROBBRTRLIA T YD =AD& 912, RIZFOFFKE (HawE) & & IHEES
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Table 11: Results of EKC Hypothesis (Summary)

Countries | Turning Points (USD, PPP)
Iran 24,448
CO, | Egypt 16,660
Libya 26,578
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Economic Growth and Air Pollution in the Persian Gulf and the
Mediterranean Arab Oil Exporting States

—— Environmental Kuznets Curve Hypothesis ——

Masao TSUJIMOTO

Summary

This paper examines the relation between economic growth (GDP per capita) and air pollution (CO,/
NOx emission per capita) in the Persian (Arabian) Gulf and the Mediterranean Arab Oil Exporting
States based on the Environmental Kuznets Curve hypothesis, using regression analysis. First, the
results provide weak support for the hypothesis in the time series data of the two types of emissions—
30 years for CO, and 20 years for NOx—in each of the ten countries: it holds good for only three out
of the 14 main cases for CO, in Iran, Egypt and Libya. Second, the results show the different “turn-
ing points” in the income standards for each type of pollutant, e.g., 24,448 US dollars for the Iranian
case. Third, the factors underlying the effective cases include regulatory reforms in energy and envi-
ronmental sectors such as converting the industrial structure for less fossil fuel dependency. Fourth,
the resulting weak support indicates the opportunities for Japan to boost its international presence by
helping the states reach the turning points of the hypothesis.
Key words: Persian Gulf and Mediterranean Arab Oil Exporting States, Economic Growth and
Pollution, Environmental Kuznets Curve Hypothesis, Inverted-U Shaped Curve, Turning
Points
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