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Tabh.1 Total and per capital cumulative CO, emission of Annex I and non — Annex I countries
. N7 8 Z ARk ¥y s R AR
WiH i e H 2010 411 H K R BHR EAS R ERBUE
N . %) . B Cumulative emission Cumulative emission per capita
Ttem Historical emission( GtCO,, % Population(10° , % ) per capita(1C0, ) per year(1C0, )
Lk 1 235.58(100) 6.89(100) 179.21 1.61
R T IR 879.64(71.2) 1.29(18.7) 683.72 6.16
JepE T HEK 355.94(28.8) 5.61(81.3) 63.47 0.57
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Tab.2 Carbon budget calculation by different starting years

AZHGAE — 1999 4F 2000 — 2050 4 FRARAE ~2050 4F FRARLE -2050 Ay NI
I ER Ji s Z2RHE & HE il as 8] R T S Cumulative emission per
Starting year Historical emission Future emission space Total carbon budget ~Cumulative emission per capita per year
(GtCOye) (GtCO,e) (GtCO,e) capita (tCO,e) (tCO,e)

1850 1101.97 1 440 2 541.97 368.70 1.83
1900 1 063.43 1 440 2 503.43 363.11 2.40
1970 695.94 1 440 2 135.94 309. 81 3.82
1990 219.88 1 440 1 659.88 240.76 3.95

H: QGRIAAE -2050 4FSIIHE) = GG - 1999 457 52 BEHER ) + (2000 - 2050 4FEHERZS 1)) 5
@RI -2050 4F A3y RBUHEICE) = GRIGAE - 2050 4F SR B ) /2R BT

QNI FEHE R = GRRIAAE - 2050 4F A3 BitHERCE) /.

%3

BF 2 CHEA R T JEMTRE-FEFS (2000 -2050; 1440 Gt CO,)

Tab.3  Country carbon budget under 2°C limits (2000 —2050; 1 440 Gt CO,)

Gt CO,

HbIX ST Total budget SEBRHER Historical emission T B % 0 Balance of budget

Areas (1900 —2050) (1900 -2010) (2011 -2050)
Sk 2 503.43 1235.58 1267.84
B 1 467.15 879. 64 -412.49
JEMHE 1 2036.27 355.94 1 680.33
%5 112.33 346.52 -234.20
[¥R8 27 [ 182.40 294. 54 -112. 14
JIEN 12.39 27.23 ~14.84
HRFIE 8.01 14.29 -6.28
ZEN 46.28 53.04 -6.76
HZ 51.70 99.87 -48.17
CATES| 485.73 128.95 356.78
Ep 444.67 33.74 410.92
EL 70.79 11.08 59.71
e[ 18.15 14.37 3.78
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Tab.4  Financial responsibility for Annex I countries under the carbon budget proposal

2011 -2050 2011 -2050
1900 -2050 1900 -2010 . ) | WETAE B4R I EE 4
: 0-20 gk dokdtAmek | el o SRS
WiH ST HLSCHERK L. . R Total financial Finance
L o Historical deficit Future basic . .
Ttem Total budget Historical emission L. responsibility responsibility
(GtCO,) emission needs
( GtCO,) (GtCO,) (10% $) per year
(GtCO,)
(10% $)
FEN 467.15 879. 64 412.49 123.75 107 250 2 680
eI 467.15 545.20 78.05 123.75 40 360 1010
NI )S/ RIEF (% ) 62.0 18.9 37.6 37.6
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Abstract The historical emission is the cornerstone of the principle of ‘ common but differentiated responsibilities’ in the UNFCCC,
and thus it is one of the focal point of the international climate negotiations. The purpose of this study is to analyse the scientific aspects
of the historical emission. First, this paper studies the science basis of the historical emission and concludes that the Annex I countries’
historical emission is the main source which causes the current global warming and climate change. Then, it compares different methods
to measure each country’s contributions of historical emission, i. e. the climate model method and statistical analysis method, and
further analysis their uncertainties, advantages and weakness. Furthermore, it studies the Annex I countries’ mitigation and financial
responsibilities of the historical emission under the carbon budget proposal, more importantly, it analyses how to discount the historical
emission to take account of the spillover effect of technology advance. There are four reasons for the discounting: the physical
circulation of CO,, the inherent juridical and ethics need, the spillover effect of technology advance, and the pragmatic consideration
for political climate negotiations. Thus this paper assigns discount rates 0. 7% , 0. 05% and 0. 75% for the former three reasons
respectively, and gets a total discount rate 1. 5% per year. The results reveal that the discount method significantly reduces the burden
of the mitigation and finance responsibilities for the Annex I countries. To be specific, after the discount, Annex I countries’ historical
emission responsibility is 62% compared to their original responsibility, while their financial responsibility is only 19% compared to
their original responsibility, which means that the Annex I countries only need to pay US $ 101 billion per year during 2010 —2050 to
reimburse for their discounted historical responsibility, quite close to the financial responsibility target US $ 100 billion per year for
the Annex I countries which set by the Copenhagen Accord. At last, it studies different statistic scope of GHGs and their impacts to
China. Tt suggests that China could use this discount method under the framework of carbon budget proposal and topic of *equitable
access to sustainable development’ as a solution to historical emission responsibilities in the international arena of climate negotiations,
in order to gain a more positive and advantageous position in the future international climate negotiations.

Key words climate change; historical emission responsibilities; carbon budget proposal; equitable access to sustainable development
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