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Abstract: Tourism is a strategic pillar industry for national economic development, which plays an important role in
regional development. As an emerging field, tourism eco-efficiency has been an important tool to determine the sustainability
of the tourism industry. On the basis of a literature review, large-scale studies measuring tourism eco-efficiency and
exploring the results are limited. Limited research has focused on the regional differences of energy consumption when

calculating tourism eco-efficiency. In this paper, the total tourism carbon emissions, including transportation,

EEWA : FEHESRAREETH (17CIY051) 5 M8 208 T A SRS H (17Q012)
s HHE:2017-12-21; % £& Hi AR B #8 : 2018-00-00
# W IRAER Corresponding author. E-mail ; myten@ 126.com

http ://www.ecologica.cn



2 S % 39 &

accommodation, and recreational activities in China from 2000 to 2013 were determined using the bottom-up method. In the
calculation process, the differences of regional energy consumption structures were considered and eco-efficiency was
determined. The tourism eco-efficiency of China and its regions were analyzed using the single ratio method with the
calculated carbon emissions data. A coefficient of variation and Moran’s index were used to analyze the total Chinese and
provincial eco-efficiency, which could also be compared with the eco-efficiency of global sustainable development. The
results showed that; (1) Chinese tourism carbon emissions have increased substantially and its total emissions reached 41.
51 million tons in 2013 from 12.02 million tons in 2000. Besides, tourism carbon emission is very different among tourism
sectors ; the largest source is transportation, which accounts for about 90% of the total; (2) benefiting from policies on the
promotion of tourism development from central and local governments, tourism eco-efficiency in China and its regions have
improved ; the value decreased from 0.1193 kgCO,-e/ $ in 2000 to 0.0309 kgCO,-e/ $ in 2013; (3) over time, based on
the coefficient of variation, there was an imbalance in Chinese tourism eco-efficiency, where has increased from 0.7114 in
2000 to 0.7483 in 2013. Regarding spatial variation, there was a remarkable change in cluster patterns of tourism eco-
efficiency, where Moran’s index decreased from 0.3036 to 0.0287, which implied the spatial relations of eco-efficiency
became weakened; (4) the sustainable development of the Chinese tourism industry has occurred since 2000, and was
found to be superior to that of other industries. Moreover since 2010, the tourism industry in all regions of China has been in
the sustainable development stage. Finally, the results suggested tourism eco-efficiency could be optimized by not only

increasing tourism income, but also reducing tourism carbon emissions.

Key Words:; eco-efficiency; carbon emission; tourism sustainable development
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Table 1 Energy use for different transport modes

A28 TH: FE NI HLAE T A B NI HLRE
Transport Energy consumption per person km Transport Energy consumption per person km
KA Car 1.8 KA Flight 2.0

KK Train 1.0 HAlb Other 0.9

R2 FHEIERREEMI

Table 2 Energy use for activities

- N R AEFE - B NFFRAEFE
i R i F g oeer
L R Energy consumption L . Energy consumption
lourlsm 1nention lOUHSHl nention

per person a day per person a day
WG F Sightseeing 8.57 REVI K Visiting friends/ relatives 12
RIFE M Leisure/vacation 26.5 HAlb Others 35
55 1 2% Business/meetings 16
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x3 PERLEBFRESSHRIEBRI (g/M)

Table 3 Carbon Emission Factor for provinces of residential energy consumption in China

Hh T H e HET R R Hn Tt HE T R R
Province Carbon emission factor Province Carbon emission factor
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PN: 21.78 Wt 22.06

B 23.16 i) 23.04

L 23.50 IR 20.45
e 23.39 I 20.65

S 23.23 jiige) 20.82

Tk 22.37 N 20.61
BRI 22.21 )| 20.32

ity 20.13 e 23.82

TR 20.80 oM 22.85

i 20.59 [5:3ui) 20.54

L 22.41 HA 23.64

Finy e 21.68 Hig 20.25

AN 22.08 TH 22.18

IIES 21.61 e 23.03
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Fig.1 Estimation of Chinese tourism transport carbon emissions from 2000—2013
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Table 4 Mean and CV of tourism transport carbon emissions for provinces in China from 2000—2013

F4 2000—2013 EFEHEREZBERENEHNESTREN

Hh BEHEHHI (/10 thousand ton 2 ARk wi BAHERCE/10 thousand ton LS AH
Province Mean of carbon emissions Coefficient of Province Mean of carbon emissions Coefficient of

variation variation
dtat 60.62 0.5214 baN] 55.11 0.3610
KH 9.14 0.6559 W 39.30 0.3740
L 55.12 0.2423 W 52.03 0.3371
i) 16.64 0.4783 TR 101.00 0.5290
e 18.35 0.4028 i 38.88 0.4059
iy 50.55 0.2565 A 20.01 0.5576
bR 14.40 0.3845 GIGN 16.29 0.6025
IR 28.17 0.4114 )i 51.05 0.4545
ity 50.12 0.5328 N 23.06 0.4890
PN 46.65 0.3009 Pay=) 22.62 0.3393
iR 45.11 0.3965 Bevh 32.89 0.3217
LR 37.65 0.3887 A 20.15 0.3538
binyas 33.77 0.4089 Hiff 2.13 0.5946
PN 30.71 0.2929 TH 3.81 0.5198
AR 47.24 0.5097 s 23.55 0.3957
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Table 5 Mean and CV of tourism accommodation carbon emissions for provinces in China from 2000—2013

i BHEEOYI/10 thowsand 1on 0 Ak “h BRI/ 10 thousand ton LT AR

Province Mean of carbon emissions Coefh.cu.snt of Province Mean of carbon emissions Coeﬁl'cu?nt of
variation variation
dent 13.67 0.1131 R 7.88 0.4372
RHE 1.67 0.1992 il 5.86 0.1860
L 5.28 0.3699 W 7.69 0.3904
1Ly 3.96 0.3120 IR 15.63 0.2237
e 2.44 0.3216 I 5.29 0.1784
uTr 7.42 0.2791 i3] 4.03 0.2065
bk 2.44 0.1900 LIV 2.87 0.3743
BIpIT. 2.96 0.2693 syl 5.71 0.2441
it 6.90 0.1248 st 2.82 0.3853
YL 11.62 0.3300 P 7.51 0.3853
Wit 13.35 0.2516 (5] 4.12 0.3824
TR 5.13 0.2581 Ho 3.15 0.3202
fE 5.62 0.2358 Hi 0.77 0.3880
VLG 4.10 0.3618 THE 0.72 0.2786
AR 10.52 0.3602 e 5.10 0.3323

2.1.4  fRHERCE R

e 2, 715 21 2000—2013 45 ] K45 b DX il i HE AR A O (3R 6) o Y BRI b A HEFC et A
2000 4EAY 1202.71 J7 ¢ TS 2013 4EAY9 4151.57 7 t, 36K 2.45 1%, Hidr 2013 4ER RV B AR S & 4 g
HERE R 1Y 0.42% . NS HLIX R E | R E e HE R B e 19 3 ML IX R ) 2R At LT, Bk (e
B AR 3 AN T ORH, A HLIX S R REUE R A, R R IOk HE S i B R A K
MR A5 5B TR, i sC i HE O B e, o B L i HE R i 1) 86.98%—90.33% ,iX 55 Gossling 55
b 4 i i A 08 A HEAIC o e I HIE R B 1) 609%0—95% 235 i — 357 e A T Bk HIE R v 30 T b e R
1 4.43%—10.35% , Ui UG sl ARG W & 3] 2.67%—5.97%
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Fig.3 Estimation of Chinese tourism activities carbon emissions Fig.4 Eco-efficiency of tourism from 2000—2013 in China

from 2000—2013
Fz 6 2000—2013 F[EZEHMRFFFRHEAME/ (10 thousand ton)

Table 6 Tourism carbon emissions for provinces in China from 2000 —2013

POV
) 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Province

=7 73.99 85.43 96.11 92.17 172.10 180.48 205.63 227.99 228.32 249.70 312.79 343.04 360.47 370.60
Kt 11.26 11.37 13.41 12.93 16.25 18.31 21.23 23.77 28.65 31.12 35.14 4048  59.32 63.69
okl 58.51 66.82  67.74  59.48 72.55 76.70  84.04 111.82  84.33 91.04  99.18 116.57 123.51 116.22
17g 18.61 23.35 25.70  25.41 36.43  40.02  43.55 50.31 59.38  59.01 65.85 79.60  86.77 88.30
e 19.68  21.80 2242  21.41 29.31 33.59 36.49 38.88 34.60 36.47  48.11 54.55 63.11 64.55
LT 63.58  60.80 63.02  61.66 78.86  76.35 86.19  93.94 101.18 105.66 112.81 118.33 125.23  127.20
bk 17.68 17.10  21.82  20.75 2496  26.21 27.01 32.35 39.27  40.87  45.78  49.51 50.40 45.69
I 31.07 30.89  32.99 36.95 43.66  46.40  53.71 61.98 61.51 72.33 78.79 88.13 99.70  104.62
[ 59.20  66.18 76.85 80.27  142.00 156.67 173.94 208.17 203.86 237.92 292.83 318.55 295.24 327.29
TLIR 54.66  61.41 65.73 69.27 86.65 94.18 106.06 121.52 103.90 112.12 122.24 138.97 153.55 132.61
Wi 5490 5846  66.10 68.10 82.87 90.47 102.18 121.58 132.23 138.62 152.96 164.35 175.59 167.92
LB 41.37 4358  47.67  48.15 58.52  63.13 68.890  76.09  92.49 100.87 110.45 121.52 136.67 109.38
Eicyzs 38.10  37.48 38.89 39.02 46.86  51.74  58.13 67.40  67.25 74.62 84.50 96.42 106.36  114.70
bNic] 33.20 3496  39.43 38.46 46.03 50.02 5491 60.41 67.21 68.19  73.92  80.84 83.26 84.92
7R 55.20  59.04  65.32  64.88 79.83 93.69 109.77 127.58 160.88 184.98 197.10 213.34 227.87 234.59
bENE] 59.01 62.75 68.45 66.85 84.93 91.86 100.55 114.33 131.33 142.04 153.96 164.37 171.32 146.30
al 44.47  47.73 51.47 51.53 60.68 66.27  71.29 82.10  90.87  90.09 108.31 122.60 132.89 120.46
i) 55.81 56.79  64.38 65.32 82.44 90.84 97.68 107.68 11291 119.44 132.94 148.94 157.03 157.96
IR 125.19 131.26 153.14 146.85 186.54 259.08 286.26 338.05 338.49 379.76 44530 496.09 549.32 591.52
i) 44.11 45.67  48.71 44.52 51.90 59.08 67.36  78.18 82.74  96.40 107.42 120.62 129.16 115.55
jia3s] 2486  25.79  28.72  27.12 35.17 37.04  53.55 60.38 86.21 78.48 82.63  94.19 102.36 114.85
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By

Province 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
R 18.67 19.19 21.43 20.27 24.92 27.55 28.12 37.52 44.28 49.34 57.49 78.17 88.24 88.38
iyl 57.05 59.91 67.99 65.89 83.86 94.24 109.43 123.48 127.78 148.05 130.33 188.45 204.15 216.17
G| 24.65 26.26 27.78 28.35 35.25 40.12 46.23 50.95 53.80 61.01 70.01 83.22 96.06 108.17
payra) 27.45 32.90 32.70 32.55 40.64 44 .96 53.07 61.95 56.64 61.49 65.30 71.84 78.76 76.29
e v 34.92 37.57 40.71 36.46 50.66 58.26 62.14 65.56 72.15 73.54 82.51 95.45 94.05 90.50
Hil 21.76 23.35 23.72 23.96 27.74 28.87 33.50 36.85 41.59 45.49 49.24 55.81 59.82 56.74
Hi 2.56 2.79 3.23 3.34 4.09 4.57 5.62 7.13 7.64 9.17 10.21 11.78 13.13 13.90
THE 4.38 4.18 4.29 4.30 5.67 6.12 6.89 7.97 9.24 10.66 12.43 14.32 15.75 15.62
i 26.81 27.63 29.84 31.93 39.43 43.19 48.03 53.77 56.44 58.42 64.19 71.77 83.85 86.85

2.2.2  Hu DX AL R AR RO A

TS B 2000—2013 4F 45 DRIV AE SRR (R 7) . IWEERRF , Kt L WLk i A
BRI/, 53314 0.0236 kgCO,-e/ $ .0.0370 kgCO,-e/ $ F10.0511 kgCO,-e/ $ , VLI % 3 > X 45 4]
T 1 FETTIR IS T 7= AR P B HE S fe /N, BIAE S ROR I A . HO R 72 BRIk A S RCR B ek
3510 0.3675 kgCO,-e/ $ .0.2414 kgCO,-e/ $ 1 0.2168 kgCO,-e/ $ , PEHIIX 3 N HEIX FEE13E 1 35 0HTR el
A7 A e HE R e R, BV AR SRR e 2%

A HLIX 2000—2013 AR ML AR A RCRAR S S LK R, REE b st il T B iR Il AE SRR AR X
BRI N AR 5 R BURT 0.2 NEEH S CHR 07 MR IR AR R RCR AR IROR R e R
AT 0.7;2000—2013 4, 25 b DX el A A5 ROR B R T ST B AY RE 3, 26 IR o0 b IX it Vil A A5 5%

BTG, g B T MR RV A S ROCR AR MR R R, R T 15.51 %5 .14.81 £
55 12.46 4% ; iR el AE AR AR RR B A B K AR HR St SN AN 1 SETTR I A B HE T
3980 T 0.7231 kg 0.3584 kg 5 0.3035 kg,

Fz7 2000—2013 F[EFEH MR ESZRE/ (kgCO,,/ $)

Table 7 Eco-efficiency of tourism for provinces in China from 2000—2013

fl; ﬁj\ince 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Jent 0.0672 0.0625 0.0670 0.0884 0.1012 0.0926 0.0909 0.0825 0.0715 0.0698 0.0765 0.0690 0.0627  0.0626
K 0.0294 0.0262 0.0265 0.0253 0.0259 0.0254 0.0259 0.0243 0.0226 0.0206 0.0198 0.0177 0.0207 0.0198
WL 0.2280 0.2243 0.2010 0.2398 0.1714 0.1433 0.1315 0.1466 0.1056 0.0876 0.0734 0.0616 0.0487  0.0360
vy 0.1894 0.1925 0.1681 0.2073 0.1509 0.1125 0.0811 0.0659 0.0556 0.0452 0.0411 0.0383 0.0302  0.0237
e 0.3815 0.2877 0.2253 0.1871 0.1673 0.1319 0.1037 0.0753 0.0512 0.0407 0.0445 0.0396 0.0353 0.0231
L7 0.2061 0.1610 0.1177 0.1147 0.1145 0.0851 0.0708 0.0546 0.0404 0.0324 0.0284 0.0229 0.0201 0.0169
Hk 0.2579 0.1692 0.1565 0.1212 0.1124 0.0937 0.0782 0.0702 0.0605 0.0481 0.0427 0.0344 0.0270 0.0192
LSRN 0.1882 0.1431 0.1341 0.1377 0.1445 0.1358 0.1219 0.1098 0.0760 0.0760 0.0604 0.0552 0.0505  0.0468
SR 0.0539 0.0573 0.0538 0.0532 0.0799 0.0800 0.0799 0.0803 0.0719 0.0725 0.0649 0.0686 0.0511 0.0595
LI 0.0699 0.0683 0.0593 0.0537 0.0500 0.0426 0.0378 0.0333 0.0225 0.0202 0.0177 0.0161 0.0149 0.0114
HriL 0.0962 0.0824 0.0770 0.0734 0.0612 0.0537 0.0482 0.0456 0.0408 0.0358 0.0313 0.0272 0.0231 0.0188
L 0.2143  0.1938 0.1825 0.2029 0.1823 0.1673 0.1334 0.1005 0.0870 0.0758 0.0650 0.0413 0.0330  0.0225
bizgs 0.1035 0.0898 0.0759 0.0834 0.0704 0.0619 0.0572 0.0511 0.0459 0.0450 0.0428 0.0390 0.0350 0.0311
PN 0.2040 0.1793 0.1708 0.1612 0.1582 0.1280 0.1119 0.0991 0.0834 0.0689 0.0612 0.0472 0.0475 0.0277
AR 0.1108 0.0989 0.0885 0.0937 0.0811 0.0739 0.0675 0.0587 0.0557 0.0515 0.0436 0.0372 0.0318  0.0269
IR 0.1368  0.1347 0.1284 0.1594 0.1110 0.0940 0.0771 0.0644 0.0573 0.0489 0.0454 0.0379 0.0321  0.0234
il 0.1304 0.1117 0.1045 0.1244 0.1225 0.1147 0.1053 0.0974 0.0848 0.0613 0.0502 0.0399 0.0294 0.0233
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Proince 20002001 2002 2003 2004 2005 2006 2007 2008 2009 2010 201l 2012 2013
i 0.3116 0.2234 02169 0.1840 0.1835 0.1643 0.1324 0.1120 0.0920 0.0742 0.0631 0.0540 0.0444  0.0365
& 0.0901 0.0860 0.0864 0.0908 0.0928 0.1130 0.1076 0.1048 0.0881 0.0846 0.0792 0.0659 0.0469  0.0441
IR 0.1116 0.1082 0.1048 0.1297 0.1090 0.0987 0.0919 0.0825 0.0735 0.0939 0.0763 0.0655 0.0501 0.0348
15 0.2621 0.2429 0.2493 0.2400 0.2623 0.2426 0.3010 0.2579 0.3116 0.2532 02171 0.2028 0.1704 0.1662
AN 0.1041 0.0894 0.0808 0.0823 0.0794 0.0750 0.0648 0.0644 0.0548 0.0479 0.0424 0.0398 0.0342  0.0309
iyl 0.1830 0.1579 0.1480 0.1296 0.1226 0.1070 0.0891 0.0770 0.0813 0.0687 0.0468 0.0507 0.0393 0.0352
=M 0.3240 0.2667 0.2160 0.2010 0.1740 0.1309 0.0952 0.0754 0.0573 0.0518 0.0447 0.0376 0.0326  0.0205
= 0.1076  0.1061 0.0934 0.0879 0.0912 0.0858 0.0847 0.0841 0.0601 0.0518 0.0439 0.0357 0.0292 0.0224
[} 0.1925 0.1856 0.1801 0.1881 0.1393 0.1354 0.1183 0.0988 0.0826 0.0654 0.0568 0.0465 0.0347 0.0263
HR 0.7797 0.7741 0.6267 0.8387 0.4156 0.3784 0.3329 0.2416 0.2100 0.1612 0.1407 0.1092 0.0802 0.0567
i 0.2022 0.1749  0.1791 0.1888 0.1675 0.1455 0.1255 0.1146 0.1119 0.1041 0.0973 0.0827 0.0674 0.0543
THE 0.3811 0.3136  0.2926 0.3460 0.3104 0.2827 0.2138 0.1916 0.1584 0.1364 0.1241 0.1101 0.0961 0.0778
i 0.3147 0.2861 0.2679 0.2851 0.2802 0.2550 0.2403 0.1992 0.1890 0.2145 0.1546 0.1220 0.0919  0.0799

AHBIX 8] 22 5 K A, i 15 2000—2013 4E 42 [

g

BRI EAACR IS SRR 5) R S B

i DOBRIRIEL L SECE OSSR AT AR, Q2 gl N o
12000 46 1, el BRI AT 5 % s fau

A, B 1 TP (BRI 0. 52 5 0300

7499 kg B 25.51 {5 81 2013 4F il AscRR B2 PNl
PRATTIR SRR B3 | FoTHIA TR 8 RRRRRRSERERERS
RHERCIE AR 2% 0.1548 kg, K2 13.58 {7, o

2.2.3  iRUE A SHCRA S ] £ 5 ES5 20002013 £ ESBR R ESHEERRY

f#F Geodal.6 % 2000—2013 4F [X 3 i ig | A= 2% Fig.5 CV of tourism eco-efficiency from 2000—2013 in China
A AT Univariate Morans I K540, 835, 155
Morans I 85, DL 6, PARKNE %Kﬁﬂ%ﬁﬁﬁ{ﬁ?ﬁimﬁlimﬁﬂﬂEﬁimfﬁﬂﬁE@%l EDF%%%(HIgh
—hlgh) 3 50 R BRI R U Ml A= A5 A5CRR A b DX v Rk DX A BB, BEG 5 SR 4E ( Low—high ) ; 2 =% IR IR kil

A 25 3R AR A DX 1 1 e DX A0 L BMERAER SR 4 (Low—low ) 3 55 U 52 R 26 73 il Ui ol A= 785 355 35 v {1 e IX o 11
ﬁﬂﬁ X AL, B IG5 (High—low)

HRAE A 6 Y45 R4 A5 2136 8,2000 4 H [ 4% 1 D Uil AF AR R03 52 90 1 35 1) v v A R S IR AR 2R iR
Wl A B RCR I 25 Iﬂﬁﬁ'—:jiﬂzl: U A JRFR B v BEAH OC , AR SRR IX | B A= SRR A A Ml X LT 2243
ATENT I DX 5 2855 A A (A b DX, T A 250088 v 1 e DX D) 4 35 Ay o P A 22 5% e J i 1X. . 2005 4K, v
] 2%l DR 0 Ml 2B A RCR A [ R R R A T — @ 784k, WO AT 75 AR s 2R R R A R, B e AT
Eﬁ{)ﬁjkiuxﬁtiﬂ‘ﬁﬂ?ﬂl_ﬂﬁméiﬂTE&%,%{% T P AR IR R AE D I s A 3R, R BT ARG 77 2 el IXC

SRS S 22 F I AR RS AR AR 5 AR B J i 4 IX ) A A ROR MGG AR B R T EA B AESS
xﬁl$ﬁ@%ﬂ-mﬁ%%ﬂﬁl_?ﬁh$”’r R SN IR TIVY RS L BURI L AR SRR GE AR B A T
Ji i1 X S B 2010@ 4[] R T LA A b DX Ml R T Rp8 J FrRAS , 1 IX )R i b A A RO B 5
AR AR S AT, [R] AR FE T 2000 4E 71 2005 48 24 15 2 F8 80 H A 0.1149 ﬂﬁl:mw’ﬂkimﬁzim
[ GRS . 2013 48, BE 2 FR 80K — L T RS 0.0278 , AHXT T 2010 47 BRVG H 1K 5 22 SR AL W AIRARAR 5, 174
TR VTV R AR RS AR B iRl sl A= AR A 45 [ B SRR ik — 2D U555
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Moran'’s I: 0.303655

Moran's I: 0.252768

4.6 401
20004 200548
27 + 2471
0.8 + % 0.8 /
% =
siGHE /ﬂo o
-1.1 / -0.8 | .
g
= 230 24t
ke
%2
& 9 _49 L 1 I L L —40 L 1 L L ]
B2 49 300 -1 0.8 2.7 4.6 -40 24 08 0.8 2.4 4.0
#H'B
= 8 Moran’s I: 0.114875 Moran's I: 0.0277501
B2 42 6.0
B “9’.3 20104 20134F
3 40t
2.5
20t
0.8 |
S 0 o %9 ® o
Tle @%;
-0.9 o
-0.2
261 0.4
43 . . . L L -0.6 . . . . .
-43 26  -09 0.8 2.5 42 -60 -40 2.0 0 20 40 60
Eco-efficiency of tourism
B 6 ZE=IEHHmE (2000,2005,2010,2013)

Fig.6 Scatter plot of Moran’s I (2000, 2005, 2010, 2013)

*8 HEEMX AR A EEREERK (2000,2005,2010,2013)
Table 8 Cluster pattern of tourism efficiency for provinces in China (2000,2005,2010,2013)

Fy EEER RmER Ak SR PR R
Year High-high cluster Low-high cluster Low-low cluster High-low cluster
TR N ETR LN e L e
2000 FE I IP L BRI, K B IR TR PG SR BT
e W AR AR T LR
LT Gk
2005 PR CHOR A S I T WU AR WL AR e bt AR R B HRIL . b St IR P R R
BB BT LT AR KT &R B a3
10T SEAR LTS R WAL MR W VTP B
2010 CHEE CHON IR TR RERIN NI = ER M ZR LR T, Wb, B TR R OET
WL A Jest
7 AR P R L
I e R LS TN N T B eI
2013 BT TR PSR PRI TR WA JLF WL R VLR, AR L
LR

2.2.4 SRl A SRCRE E PR
TE Gossling 25 BURFE A | flFs H R IE Y A= R RCR P BUMRAS H B9 7E T8 HAE S —Fp T 5L AR A ik il
B TR Ak BRI TR AT R R T 0 A S BCRAE M 0.2339 kgCO,-e/ $ , PRI AT 3 AN EAE S 2 2% ok 4] e
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B
e

Eild 39 %

T BRIl B P P 5 JR A

M AR DUR A, 2000—2013 4+ LR iF L — FLAL T AT FF 2 R RS . R A9 4= B 807 38T GDP
FHBRHFBORIE — FF T 0.2339 keCO,-e/ $ , B rh Rl B A T K P B T LAt Ml [ -l 3R A
iR PR 2 5% A e 5 PR R0 i LA P AT S AT RO

A 25 AR UK, RS G DX R 7 S 8RR AR 3 1 e . 2000 AR 4 LA HR S T
BLGUM b R TR AR 8 A DRI R SRR R T AT AR R B ; 2] 2009 4R 42 [ (it R —
A DR el 2 AR o T TR TR MR s BN 2010 4EFF Iy, & 1T A7 s DX i ol 249 10 A P58 % RS
VR TP AR A b DX 5 19 3 22 S DR 7 1 o 2 By LR U T A3, LR R 22 £ B 1
A T H DRI 7 ASABRHRIBCRE R, 2013 4718 9 5 IR 2 AT BRIFBRHFIBCA B 31.27 kg, f i 42 ]
Hi—s

3 Fig5itie

3.1 %
301 iRl IR AN 2R 2 Ul R TR HE ik 2 S I

1G5 1 AN AUl 2 TE AR =l 7 A5 S v T e b e 0 — S R T A i 90 o 1 i
R A X E IR, 2 2013 43R 3 4151.57 J7 t. JRUA BRI, 228 A8 FiE G 3l 3 T 12
[ At HE ki 2 S5 LK iU 3@ 0 1 ) LT o 3 1 B HE S i 19 90% , Bk Ui A6 15 Sl BTG 2 A1 R o e HE ik o 19
10% /547 o 18 PG R 2E SR 0 SRR, — T T2 PR 1 1l DX U 28 3 mT Sk N — S BURR T # 3l T HL i e e 2=
SRR 5 — 7 T T P 65 000G T T S8 38 9 BRSO D 1949 AE LK, R 14 A SR i 3 8 AH
SRS, BRI A R SR ShslHE T T BN
3.1.2  GiRWELAE SRCR SRS TG | R LA A RCRAT AN

RS 7% 2000—2013 AF-3% B e il A A5 e A VR S B0 R I R 3, T 2000 4FF9 0.1193 kgCO,-e/ $ T
F% A1 2013 419 0.0309 kgCO,-e/ $ , FBHIR R R AL SRR AN W T 0%, 13X 5 3% — I 38 [ 0 fi el 1)
EMRBEZRE A2, [ 2000 4FIF 4G, B 55 B R E KRR SEER I G T 136 A5 A ¢ i Bk M S
PERS P ok E LA 2009 471 55 B 41 5 S0P, SRR SO R R AR T R it Tl A B 7
FUR R B N R TAA ok T 28 & e

RIS, D DX 388 2 5 0 1 BEE DR, 7 TR 4R B2 I m 1 45 1 DX il A A R0 978 5 R U BSR4 38 36
HEH B RAHAEDY A 2003 4510 0.8415, Fie/IMEL A 2007 A1 0.5647 ;2013 4EFYAS S R E0CN 0.7483,2000 4EAY K
0.7114 , F WL M IX R IE A SRR 22 R RO KT o EZS 4L T, 25 b DX el A= S ROR I R Ak
AT, B HON EE TR BT R R X IR TR WL AR A TR R X
T WG RS — B T A R X A DX it Tl A AR s ) S A Y e A T ARk
3.1.3  GiliEL R R AR T R A AT RS R R B B

i1 5 T A T RS R 1 AR SRR H A, TR U Ul — LA F 1T R & RS, 33X 38 BH o ) it i b
O T FUBL, =l Bt R W T, RS X (8 B, 2010 4F- 22 Ji5 BT b DXt el kA AT 4522 % e B
Bt S5HAAT L, SR A HE R AR RN, E KGRI, 2014 AR VE I N{E 5 GDP Lt
#oN 4.33% , 1 2013 AEHR AR HER A (5 4 FE A 0.42% , Bt Al Wi il BoAT S R TE ARG, 285 80085 = Y
FERL,
32 g

R 3 b A A SR B D ok, R TR R R R T B 5 A AR Wl e HE A, PR s e
SE ST R U E S PRSI . B NGRS TR ST AS A I B AR B A A T B HE i
FEAI AT AE T D AR RS T iR — R, 5 Qiu 251 gy B AR A1) ok e [ e I ol k-HIE o 8 4% SR AR
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FE, T2 R S 4t X RE TR D A5 1 22 5 BB R 2/ N T BT

M T b A AR B A 25 SRR R Bt I ) F A, e 45 il DX Tl A 2S8R A 22 BEATI AR A7 A {HL
SR R IR DX T2 B e ik M D T L A A5 28CR B A Ja K 034 i il A 285388 3R 4 o el 3 AR 0 P
o X FEIE i TR DT TR R 1 M DX D5 A0 22 U I AT DRI Sy DX ) SRR 7 ok
J'& o TR 2855 A IR M IX. , Il X 2855 18 DT kAN 10 O S 3k b DX el 8 PRI el A 25 803 1 i 3 5 ) 2
il Jm TR LK E R TR0 Ak il XA B BRI S, B TR P i e R AR Ml T 52 A AR AR Y
X,

MR AR 2SR S - T AR ik Ui il A 252803 1) ek B AT 80T i 9 L SO A By B8 [ o B
BRI IR BRHERL o TR I D HE B S B TR Ui A9 B AR AT UM 458 ™ 45 R T, Al 7 XA R A
TR L2 M EA T S | 3R AL TR 30 7 s il T 8 I3 B AR T 40 15 B OR TR, 2D B OB 9057 475 201 A B R
T35, S A A U B HE I 4 FE R R 4, 10 5 A S e s i il T S IHR I TR
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