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Research on the measurement model of low carbon economy

ZHAO Haifeng, YAN Yulin, ZHANG Dahong "
School of Economics and Management , Beijing Forestry University, Beijing 100083, China

Abstract: Economic globalization has highlighted the importance of a low-carbon economy and its necessary integration with
the country’s development goals. Given this background, we analyze the carbon measurement model in relation to the gross
domestic product (GDP) and carbon emissions. Introducing population and land area into the relevant equation allows us to
calculate per capita GDP, per capita carbon emissions, land economic density, and carbon emissions per unit of land area.
These four derived factors help suggest corresponding improvements in the proposed formulae for the density of the carbon-
carbon economy and its performance. Further, the World Bank’s World Development Indicators database and the
International Monetary Fund’s World Economic Outlook database for 2005—2010 allow country-specific calculations
pertaining to low-carbon economies. The results show that globally, economies are becoming increasingly low-carbon and the
carbon density rate has improved, but environmental improvements remain distant. From 2005—2009, the carbon ratios of
Ukraine, China, the Russian Federation, and South Korea increased, while those of France, Brazil, Italy, Britain,
Australia, and Singapore decreased. However, a clear chimney effect, especially for China, is evident; the rates of
improvement in terms of a low-carbon economy and carbon density are not optimistic. The ultimate goal of a global low-
carbon economy is to control carbon emissions within the permitted range, but due to the economic growth of developing
countries and the world in general, it is likely that total global carbon emissions will increase in the future. Thus, it is
imperative to devise innovative ways to control total global carbon emissions effectively. Our results indicate that econometric
and carbon countries should adopt a “double standard,” in accordance with national differences in the country’s level of
economic development and the principle of equity. Both developed and developing countries should assume shared
responsibility for carbon emissions and control, wherein they can be quantified using the following proposed carbon
calculation modes. Specifically, there are two major aspects in the “carbon responsibility model” : (1) The developed
countries would pay incrementally for their carbon “stocks.” By differentiating between the “amount of carbon deposits”

and the “increase in total annual carbon,” the annual cost of controlling carbon emissions can be calculated for different
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countries, specifically, developing countries, which are likely to see increasing carbon emissions as a result of improved
economic development. Countries would not only pay for future carbon growth but would also need to bear the cost of carbon
accumulation resulting from past economic development. We would need to consider soft target assessment mechanisms for
controlling carbon emissions per unit of the GDP. (2) Both developing and developed countries should undertake fixed
target assessment mechanisms to control carbon emissions. Developing countries would adopt relatively fewer controls and
attempt to ensure no increases in carbon emissions per unit of their respective GDPs. The international community would
need to utilize a common computing model encompassing various technical parameters, especially carbon emissions

correction values, which can be discussed and negotiated.

Key Words: low carbon economy; carbon performance; carbon economic intensity
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Table 1 2010 world and some countries low-carbon economy calculation

Bl Data FEFRIT LR Index calculations
P EXK GDP/ Hr
Noo Conmy  (fggor) ((EIOC AV WV s 0 @ @
GDP o
emission
iR 451029 27864.2 676367.2 13442.4 0.99  0.05 49.99 234  0.047 21.374 21.374
2 22439 5547.8 133138.0 959.81  0.43  0.06 59.84 863 0.14 5166  1.87
3 B 8087 1402.4 110981.1 32873 0.13  0.02  43.50 611  0.140 18240  2.725
4 EIEEJRVEE 2870 419.6 22304.2 190.46  0.31  0.02 3650 228  0.062 38.177 16.440
5 1920 451.6 6915.3 17452 0.49  0.08 1936 3.28 0.16 3.31 4.221
6 HA& 45491 1230. 0 12756.5 3779 4.23 0.09 1426.51 30.98 0.022 23271  3.476
7 W 7914 452.2 4841.8 9.97  2.04 0.12 989.17 56.93 0.058 6.875 0.71
8  Hnk 1198 56.3 439.3 0.07  4.95 0.03 31057.14 193.14  0.01 242 1.94
9 FH 1764 270.9 6472.4 5131 0.48  0.05 60.92 575  0.094 10.762  4.303
10 HK 897 173.5 7539.7 100.14  0.29  0.03  21.65 204 0.094 18.079 12.110
11 Je AL 1122 114.3 14474.9 9238  0.14  0.01 2237 0.8 0.038 222.8 71.723
12 pgE 2421 408.8 4739.1 121.91  0.77 0.10  29.81 3.77  0.127  3.773  4.894
13 &k 11317 537.5 3255.6 998.47  4.80 0.15 1566 0.50 0.032  9.477 146.5
14 HFgH 7677 421.5 10422.1 196.44  0.96  0.04  51.11 226  0.044 24.654 23.434
15 XRH 126384 5776.4 29898.8 963.20  4.90 0.18 149.09 553  0.037 6.886 11.418
16 FiRAE 1832 152.7 3912.0 278.04  0.90  0.05 12.62 0.65 0.051 19.544 70.050
17 B 8825 325.5 18869.4 851.49  1.07 0.02 2376  0.49 0.021 100.5  228.
18 ZA%iHL 1455 148.1 2702.1 91.20  1.06 0.07 31.27 221 0.071  8.781 14.948
19 %H 21365 377.7 6103.8 5492 4.19 0.06 46529  6.58 0.01  55.425 25.149
20 7 27870 784.0 8241.1 3571 4.01 0.09 92576 20.87 0.023 22743  4.970
21 EKRAH 17697 452.1 5857.1 30.13  3.48 0.07 675.97 13.49  0.020 33.514  8.694
22 faf 6288 125.8 1673.0 4.15  4.60 0.11 1856.14 43.87  0.024 18.029  2.255
23 P 3040 302.4 3811.2 3127 115 0.08 140.36 10.15 0.072  7.708  3.189
24 BT 7645 1503.3 14236.8 1709.82 1.04 0.12 8.64 .02 0.118  3.218 19.490
25 FEBEA 11260 343.7 4354.6 50.54  3.16 0.06 272.02 534 0.02 38.180 22.346
26 +HH 4840 247.9 7293.5 78.36  1.00 0.04 93.04 380 0.041 27772 15.047
27 B 861 327.1 4657.1 60.36  0.29  0.07 2263 505 0.22 3.176  2.076
28 W 22319 546.4 6036.1 2436  3.74 0.08 927.18 20.26 0.022 25962  5.284
29 WAFIE 6740 368.9 2052.1 77412 5.94 0.18 1576  0.48 0.031  8.340 158.6
30 HirE= 1077 30.0 412.5 2677 3.35 0.08 51.55 1.18  0.023 26.524 86.797

B AR -t FARAT WDI B ) E PRI T A4 441 WEO $di )% 2005—2010 4ERY%IE 0
ETEEAR . QFAL GDP RHET (2 BRIGIRIEZR) ;@AY GDP ;@ AXTRHEIT R ; @FE - 237 % B ; @ F + s i AR HE i & (A5 E ) ; ©
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R2 2005—2009 FHFEBEFITE
Table 2 2005—2009 World carbon economy calculation

4EJE Year @ ® @ ® ) ©#H®
2005 0. 67 0. 04 33.55 2.07 0. 062 16.187
2006 0.71 0. 05 35.82 2.33 0. 065 15.348
2007 0. 80 0.05 40.43 2.28 0. 056 17.733
2008 0.90 0. 04 45.38 2.25 0. 049 20. 208
2009 0.96 0.04 48.18 2.24 0. 046 21.534
2010 0.99 0. 05 49.99 2.34 0. 047 21.374

Helm U A AT WDI B ) EBR R T L4 2140 WEO Bdi 1% 2005—2010 4E 9 %dfg 10
FERR . O GDP wHER (BRI R ) ; @AY GDP ;@A HE i ; @ - 4 5% 1 ; @ 4 2a 45 AUk HE il = (R E ) ;©
Rk OB T

FEF AR BHE RS T 2005—2009 4R 29 R 7 A8 4R, i vk H OO @ i i Fld 2 1 [ 5
"k 3I—FKT,

£33 2005 EHVERRBBEFITE

Table 3 2005 some countries low-carbon economic calculation

oo @ ® @ ® fuf ®”£ Beuf @Dé Belf . s
No. Country K Y Y K Y Y
Best Worst Best Worst Best Worst
2 PH 0.17 0. 04 23.38 5.78 0.247 3.999 1.451
5 0.28 0. 07 11 2.59 0.235 2.682 3.406
- 1.63 0.09 793.78 45.36 0. 057 7.719 0.8
8 HrmK 2.73 0.13 17114 804 0. 047 6.845 0.055
11 JEHANE 0.08 0.01 12.15 1.24 0. 102 51.213 16.445
13 &R 3.48 0.17 11.33 0.54 0. 047 5.253 81.067
17 B 0. 47 0.02 10. 36 0.38 0.037 64.753 147.02
19 %HE 3.5 0.06 389.02 6.88 0.018 37.661 17.05
22 3.76 0.08 1515.1 30.3 0.02 27.402 3.42
24 PR 0.54 0.11 4.47 0. 88 0.197 1.984 11.99
27 Gpi 0.18 0.07 14.26 5.42 0.38 1.544 1.007
28 HilE 3.7 0.09 916.22 22.43 0.024 18.588 3.775
29 IR 3.28 0.18 8.71 0.48 0.055 4.188 79.49
R4 2006 FEHYERKRKREFITH
Table 4 2006 some countries low-carbon economic calculation
75 EE ® ® @ ® - ®c, - = @:. - = ? =
No.  Country TRt 2= 5338 % ek 2
Best Worst Best Worst Best Worst
2 PH 0.2 0.05 27.69 6.68 0.241 3.989 1.447
7 WhHE 1.83 0.1 890. 87 47.22 0.053 8.998 0.932
8 B 3.11 0.11 19514.29  670. 11 0.034 12.649 0. 101
10 B KX 0.14 0.02 10.73 1.87 0.174 10. 692 7.145
11 R HAE 0.1 0.01 15.9 1.01 0. 064 113.231 36.361
12 mIE 0.54 0.09 20.92 3.48 0.167 3.105 4.019
13 gk 3.91 0.17 12.74 0.55 0. 043 6.342 97.863
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. . ® © @
s X ® ® @ ® - o o o o o
No.  Country 5335 w7 5338 w7 el w7
Best Worst Best Worst Best Worst
17 Mg 0.57 0.02 12.54 0.41 0.033 77.311 175.536
19 %HE 3.68 0.06 409.34 6.96 0.017 43.548 19.715
21 ERH 3.16 0.08 614.34 15.6 0.025 22.745 5.887
24 RIS 0.7 0.12 5.79 0.98 0. 169 2.346 14.179
27 B 0.23 0.07 17.86 5.43 0.304 2.167 1.413
28 HifH 3.94 0.09 975.78 22.25 0. 023 22.648 4.599
29 AR 3.52 0.18 9.34 0.49 0. 052 4.833 91.734
£S5 2007 EMHEREBREFIHE
Table 5 2007 some countries low-carbon economic calculation
@ © @
e BEER ® 3 @ 5
No.  Country et ez el 2z et ez
Best Worst Best Worst Best Worst
2 0.25 0.05 34.17 6.81 0.199 4.637 1.682
5 0.39 0.07 15.52 2.84 0.183 3.456 4.389
7 HHE 2 0.1 972.72 50. 44 0.052 8.413 0.872
8 Bk 3.67 0.12 23042.86  773.57 0.034 10. 951 0. 088
11 Je A 0.11 0.01 17.94 1.03 0.057 119.948 38.518
12 mIE 0.59 0.09 22.77 3.55 0. 156 3.177 4.112
13 gk 4.07 0.17 13.28 0.56 0. 042 6.31 97.371
17 g 0.7 0.02 15.43 0.43 0. 028 82.969 188.38
19 #%E 4.2 0.06 466.55 6.76 0.014 51.365 23.254
21 BKH 3.6 0.08 699.47 15.14 0.022 26.895 6.961
27 B 0.3 0.07 23.28 5.26 0.226 2.945 1.921
28 Bl 4.52 0.09 1119.79 22.13 0.02 25.665 5.212
29 HUKHIIE 4 0.18 10. 61 0.48 0.045 5.47 103.83
Rz 6 2008 EH{NERRBBMEFITE
Table 6 2008 some countries low-carbon economic calculation
. . @® © @
Fs X ® ® @ ® = = = = = -
No.  Country 5335 w7 5338 w7 el w7
Best Worst Best Worst Best Worst
2 i 0.32 0.05 43.98 7.33 0.167 5.054 1.838
5 0.55 0.08 21.91 3.32 0.152 3.497 4.451
7 HE 1.97 0.1 956.37 50. 96 0. 053 7.964 0. 827
8 MM 4.39 0. 07 27542.86 448 0.016 38.351 0. 308
11 JEHFE 0.15 0.01 23.85 1 0. 042 165.151 53.153
12 mgaE 0. 64 0.1 24.94 3.81 0. 153 2.967 3.849
13 nEKR 4.8 0.17 15.66 0.55 0.035 7.634 118.069
17 B 0. 88 0.02 19.55 0. 46 0. 023 93.083 211.824
19 %HE 4.88 0.06 542.24 6.86 0.013 56.949 25.841
21 BERA 4.1 0.07 796.22 13.3 0.017 38.942 10. 102
24 RIS 1.23 0.12 10.28 1 0. 098 3.784 22.918
27 Lyt 0.43 0. 07 32.8 5.36 0. 163 3.92 2.562
29 WAKFIE 5.21 0.19 13.81 0.51 0. 037 6.324 120. 314
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£®7 2009 ERHERKHRIBFITE

Table 7 2009 some countries low-carbon economic calculation

e ° s @ 5 @ © @
No.  Country 5338 e IR 55 o 2
Best Worst Best Worst Best Worst
2 0.37 0.06 51.14 8.01 0. 157 4.908 1.785
5 0.48 0.09 18.93 3.45 0.182 2.797 3.56
7 1.72 0.11 835.01 51.09 0. 061 6.893 0.716
8 Bk 4.03 0. 07 25300 455.66 0.018 33.933 0.273
11 JRHAE 0.12 0 18.77 0.76 0. 041 225.77 72.663
12 ®EE 0. 61 0.11 23.56 4.09 0.174 2.425 3.146
13 gk 4.1 0.16 13.38 0.51 0.038 7.309 113.04
17 B 0.83 0. 02 18.49 0.43 0.023 97.765 222.476
19  %H 4.39 0. 06 487.42 6.62 0.014 54.911 24.916
24 fRP IR 0. 86 0.11 7.19 0.92 0.128 3.133 18.973
25 PYPER 3.36 0.07 289.67 5.7 0.02 34.05 19.929
27 B 0.25 0. 06 19.25 4.51 0.234 3.241 2.119
29 WKFIT 4.86 0.2 12.88 0.52 0.04 5.669 107.852

Bl ke I T FRARAT WD S e bR bt T 4 24140 WEO $udl % 2005—2010 4F i 5cdf 1
FEER . ORISR ; @AY GDP; O AMBRHE R ; @FE -2 5% 1% ; @ FE i m AR E (FREEE ) ; @RS ORETT
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