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Abstract; The allocation of carbon emission allowance (CEA) that serves as a new form of development right owing to its
scarcity and publicity has been playing a prominent role in achieving the target of global temperature control proposed by the
Paris Agreement. This paper provides a comprehensive review on the principles, methods, scales, and schemes of CEA
allocation. Our study showed that the research on CEA allocation was dominated by the equity and efficiency principles,
whereas emerging principles such as feasibility and sustainability have been increasingly adopted. CEA allocation can be
fulfilled through the composite indicators method, the game theory method, the data envelopment analysis, and the hybrid
method. However, all these methods are subject to specific applicability with their own pros and cons. Furthermore, the
international and interregional allocation has been the main focus of the CEA studies. The former makes it difficult to form a

consensus-based scheme because of the different interests of countries, while the latter is primarily narrowed down to
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province-wide allocation. Future research into CEA allocation is expected to comply with multi-principle and multi-method
combination, spanning a wide spectrum of scales ranging from the international , interprovincial, interurban to sectoral and
corporate levels. This review makes great sense by providing a theoretical basis for better understanding the state of the art in
CEA allocation and undertaking scientific and feasible allocation of CEA at multiple scales. It can also serve as a reference

for the target decomposition of various pollutant reduction.

Key Words: carbon emission allowance (CEA) ; allocation; principle; method; scale; scheme
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Table 2 Comparison of main methods for the allocation of carbon emission allowance
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Table 3 Typical schemes for the international allocation of carbon emission allowance
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Table 4 Intended Nationally Determined Contributions (INDCs) proposed by different economies

P % A ETTHL(INDCs) Hx

Country Targets of Intended Nationally Determined Contributions (INDCs)

# [ China 2020 4757 GDP ABRHERC . 2005 4F R [ 40%—45% ,2030 4F- Lt 2005 4F T 60%—65%
[ United States 2020 4F- 2 SARHERCER: H 2005 4E T 4 17% ,2030 4F H 2005 4F T FE 26%—28%

KK European Union 2020 4Ei 2= SMHE R 1990 4E R [ 20%—30% ,2030 4EZ /0 H 1990 4EF [ 40%

H 4 Japan 2030 4 % SAHE R LE 2013 4FE R [ 26%

EL 7Y Brazil 2025 AL E SACHERCE LE 2005 4R B 37% ,2030 4F L 2025 4F TR 43%

ENJE India 2020 4EEAf7 GDP R HE R L 2005 4F F B 209%—25% ,2030 4F [£ 2005 4F F % 339%—35%
# [ South Korea 2030 4P SARHE I LE RS S 37%

% #i Russia 2030 4= SMACHERUR H 1990 AEFAIK 25%—30%

%K Canada 2030 4R 3 SARHECE L 2005 4K 30%

BKFI. Australia 2030 47§ 2= SMHE R L 2005 4F R [ 26%—28%

Rk South Africa 2025—2030 4 i 2 S AHE R I I 4E 398—614 H T t(CO, M)

Fiit Switzerland 2030 4R = SMHEBCRAE 1990 4FAYIERE 180 50%

WP Norway 2030 47 % ARHE IR LE 1990 4R 2 7D 40%

KPR TF https : //wwwé.unfece. int/ sites/ submissions/indc/Submission%20Pages/ submissions. aspx
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