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The purpose of this paper is to estimate the environmental performance of 29 Chinese provinces
=]

by adopting the advanced measurements, integrated pollution intensity index, IPl, which can be
computed using Data Envelopment Analysis(DEA) techniques. This index has the advantage of
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accounting for multiple resources used, good outputs produced and pollutants emitted simultaneously.
The result obtained using the methodology shows the obvious evidence that provinces located around
eastern area of China take relatively low levels and these phenomenons have been clearly observed
throughout the sample period 1998~2007. The estimated index can be interpreted that the
environmental burden in China has been steadily decreased as economic growth.

This paper also tries to figure out the relationship among IPI, income levels, economic structures,
the level of environmental regulations and FDI inflow. The estimated relationship between IPI and income
per capita predicts improving environmental performance with increasing income levels. This explains
the improvement in IPl which is simultaneously observed with income increases. According to the
'pollution haven hypothesis', many researches have been concerned the possibility that a large amount
of foreign capital has been invested in China to avoid the strict environmental standards in advanced
countries. However, the estimated coefficients in all model specifications take negative sign with IPI
and highly statistical significant. This is a indication that there are positive impacts of foreign investments
on IPI by adopting clean and high technologies from advanced countries.

I Keywords | Integrated Pollution Intensity Index, Environmental Performance, Environmental

Kuznets Hypothesis, Pollution Haven Hypothesis.
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HA| 57 M5
2H1 2E2 2¥3 2&4 25 286
GDP =8.77E-05% | —1.87E-04x+ ~7.09E+06 —2.93E-05+ | -2.42E-04 ~7.14E-04
per
(-4.83) (-2.92) (-1.35) (-2.06) (-2.25) (-1.48)
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GDPper - (2.36) - (168) - (120)
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== 2970 49

FHH

2| X|4=(1998~2007)

1998 1999 2000 2001 2002 2003
24 | 132 133 131 129 129 1.3
HE | 207 173 153 182 191 1%
3= | 130 132 134 132 132 131
d | 12 129 132 133 133 133
== | HZ | 052 055 054 054 053 082
24 ] 08 09 101 099 097 089
AS | 091 116 097 081 08 088
Z= | 034 034 056 055 056 054
Ml | 075 076 075 074 074 074
24| 03 037 03 036 036 035
o5 | 089 130 128 114 097 100
ZM | 066 071 073 073 074 086
sht | 097 108 110 110 112 1.09
52 | 08 09 095 08 09 093
3| 094 09 08 09 097 108
22 | 13 127 118 120 144 156
B2 229 225 214 203 198 166
MA | 267 276 279 270 266 258
W=E=| 204 214 211 218 224 224
M | 102 079 098 095 095 121
=4 | 362 38 379 369 372 376
AR | 114 08 091 091 093 101
HZ | 387 345 354 362 371 450
2| 121 118 111 116 12 119
MM | 167 157 152 145 147 135
= | 182 198 197 195 18 183
Hsll | 1216 1248 1256 1227 1207 1211
@b | 1182 1207 1205 1198 1202 1197
AlZE | 259 288 272 275 281 284
S5 | 097 098 097 097 098 098
=2 | 133 141 138 134 136 1.3
ME | 391 391 393 390 391 400
MA | 218 221 221 219 220 223




| 22 2 ME0I9E o HHIE2H(1998~2007)

(Ehel: =212t kgieleh

x[o4 1998 1999 2000 2001 2002
Co, SOx CO2 SOx CO, SO« Co, SOx CO2 SO«
=24 7.02 2290 6.53 15.89 6.24 13.74 573 11.08 5.44 9.59
Xz 7.25 271 6.72 25.98 6.64 31.92 6.19 23.15 5.70 18.03
st= 8.38 50.40 7.81 43.65 7.38 39.73 6.88 35.65 6.79 32.28
4 8.44 38.42 8.25 33.55 8.69 30.64 7.89 2529 7.12 21.69
= E=PAy 4.32 20.08 4.14 17.99 4.10 15.09 41 13.64 417 12.78
= 311 8.10 3.04 8.50 2.95 9.18 291 7.49 3.01 6.54
Ny 4.63 4727 422 34.76 3.47 30.88 3.82 26.90 3.80 2367
A4S 312 13.12 297 12.27 3.12 14.41 292 14.14 290 12.71
&l 4.84 20.88 4.67 15.63 4.49 16.27 427 15.02 4.06 12.80
PAEN 4.12 2595 3.77 18.40 3.59 20.40 3.36 17.69 3.26 15.46
ok 599 2266 5.67 20.28 5.53 18.07 541 16.71 5.18 15.34
M 4.18 2553 4.08 22.10 3.93 23.26 3.79 20.25 3.82 17.55
sl 6.54 37.90 6.34 20.72 6.22 28.02 593 26.28 595 2507
= 592 24.55 5.58 22,05 5.52 20.44 510 18.06 520 16.52
=2 k=1= 5.66 38.33 492 37.19 450 34.76 4.69 31.45 4.67 28.14
g 8.34 26.58 7.85 2543 6.87 22.66 6.62 19.22 6.85 17.55
E5ZH| 1128 2058 | 1002 1877 8.21 17.50 7.73 15.76 7.46 14.05
AbA 1563 13663 | 1524 11348 | 1463 10207 | 1341 9396 | 1839%6 8412
LsZ | 1113 9590 | 1092 8446 | 1078 7400 | 11.13 6574 | 1157 6636
ZM 432 50.98 4.10 39.40 4.13 52.27 4.14 40.54 3.86 356.95
4 6.36 83.11 635 10682 | 59 87.82 5.81 69.30 548 60.92
AR 554 4703 495 25.71 465 35.50 4.45 30.17 443 26.84
HFE 1790 34357 | 1557 24580 | 1473 21951 | 1356 19206 | 1298 168.90
s 2 7.46 32.51 6.80 28.34 6.19 30.33 6.33 26.35 6.60 24.83
= 742 68.16 6.05 61.74 5.62 54.48 597 49.59 6.19 46.60
= 1161 6745 | 1164 5072 | 11.05 5504 | 1029  50.53 9.25 5329
ol 1255 2165 | 1474 1984 | 1293 1878 | 1209 1833 | 1167 1492
st 1348 14461 | 1250 12846 | 1210 11589 | 1150 10229 | 11.87  103.03
Az 1185 4937 | 1085 4632 | 1034 3942 | 1009 3523 9.67 32.16
2 5.31 25.51 5.01 21.19 489 20.69 4.65 17.72 450 15.49
_— =2 8.30 4763 7.85 41.50 7.35 37.86 7.09 34.16 7.18 31.63
. ME 9.85 90.84 9.36 75.32 8.77 70.90 8.42 61.44 8.20 56.74
A 7.72 5392 7.31 4532 6.92 42.58 6.64 3722 6.54 34.09
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32 297 Mol sHgut it - ST HYUE FMe=E
2E 2 MECY 2HHE(1998~2007) (A=)
(TH: E/21eH ka/?leh
x[et 2003 2004 2005 2006 2007 I
CO; SOx | CO, SOx | CO: SOx | CO, SOx | CO» SO« | CO» SO
27 | 514 822 | 498 753 | 479 674 | 454 550 | 426 419 | 547 1054
MZ | 528 1734 | 524 1316 | 509 1334 | 489 1121 | 463 934 | 576 1906
512 | 678 3216 | 854 286 | 857 2642 | 830 2406 | 797 2061 | 774 3R3PB
QY | 678 2019 | 699 1808 | 699 2319 | 661 2143 | 635 1834 | 741 2508
oo | BZ | 418 1311 | 415 1270 | 409 1189 | 3%4 1043 | 378 844 | 410 1361
ST | =4 | 303 923|302 88 | 368 1123|355 995 | 343 821 | 317 873
AE | 398 2267 | 418 1949 | 539 1861 | 520 1583 | 497 1290 | 437 2530
A= | 292 122 | 292 1137 | 380 1126 | 369 962 | 356 796 | 319 1191
Absll | 391 1148 | 379 1056 | 410 1031 | 395 911 | 377 781 | 418 1299
A | 330 1507 | 355 1312 | 384 1269 | 370 1049 | 354 853 | 360 1578
Ok5| | 528 1641 | 477 1529 | 449 1599 | 433 145 | 415 1246 | 508 1674
ZM | 395 2817 | 388 2430 | 437 2544 | 423 2343 | 406 2031 | 403 2253
Bl | 629 2512 | 683 2670 | 669 3025 | 649 2643 | 622 221 | 635 2777
o | BS | 485 1700 | 522 1739 | 542 1607 | 525 1505 | 504 1224 | 531 1794
ST | sy | 472 2031 | 540 2688 | 618 2538 | 597 2299 | 570 1944 | 524 2939
22l | 704 1634 | 685 1527 | 699 1825 | 676 1700 | 646 1428 | 706 19.26
B=2ZH 680 1581 | 734 1483 | 703 1810 | 681 1646 | 654 1463 | 793 1665
AAl | 1356 8324 | 1243 7500 | 1424 7136 | 1396 6223 | 1322 51.04 | 1403 87.31
22| 1119 9945 | 1028 7528 | 1222 7500 | 11.92 6748 | 1137 5298 | 11.25 7567
A | 401 4172 | 452 4033 | 462 3861 | 450 3302 | 435 2811 | 426 4009
ZZ | 525 5981 | 541 5530 | 595 5222 | 578 4782 | 565 3974 | 580 6629
APE | 488 2605 | 504 2422 | 472 2210 | 463 1924 | 442 1550 | 477 2724
ZF | 1494 15317 | 1547 13667 | 1471 12647 | 1444 12225| 1387 10092 | 14.82 180.93
ME | 2t | 639 2838 | 679 2693 | 765 2698 | 753 2545 | 723 2191 | 690 27.20
MM | 629 5004 | 7.16 4733 | 685 4738 | 679 4469 | 648 3686 | 648 5069
2= | 935 5569 | 971 4894 | 970 5092 | 945 4429 | 905 37.80 | 10.11 5147
Mol | 1149 2511 | 1243 2745 | 1357 4100 | 1378 3831 | 1348 3508 | 1287 2605
sl | 1548 12079 | 2077 10851 | 2059 11454 | 2039 11348| 1968 9722 | 1584 114.88
AlZb | 976 3238 | 1031 4210 | 1070 41.04 | 1058 39.11 | 1026 36.83 | 1044 3940
E2 | 442 1512 | 461 1342 | 487 1357 | 469 1193 | 449 996 | 475 1646
. Z2 | 709 3617 | 700 3233 | 751 3288 | 730 2051 | 697 2440 | 7.36 3481
ME | 878 5931 | 976 5578 | 990 5613 | 979 5277 | 945 4500 | 923 6242
MA | 668 3617 | 704 3021 | 734 3355 | 717 3081 | 689 2597 | 703 3729




