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Abstract; Reducing carbon emissions from the power sector is of great importance for China in moving towards a low—
carbon economy. Key issues include how to scientifically analyze potential for reductions, identifying a feasible transition
strategy, and developing effective policies and measures to achieve goals. Many studies have explored future CO,emissions
from the power sector, but few have quantitatively analyzed factors associated with CO, emission reduction potential, and
research has thus failed to propose targeted policy solutions. This study was built on a CO, emissions accounting model with
a bottom—up approach. Factors that impact the CO, emissions, i.e., terminal electricity consumption, low—carbon power
production, thermal power efficiency, and line loss rate, were included in the model. The LMDI method was used to
measure the weight of the contribution from each factor. Three scenarios, i.e. a Business As Usual ( BAU) Scenario, a
Current Policy (CP) Scenario, and a Low-carbon (LC) Policy Scenario, were developed to stimulate emission reductions
by the sector during the period 2015—2020. The study results reveal that CO, emissions from China’s power sector will
continue to grow under all three scenarios over the period of 2010 to 2020, with annual growth rates of 10.7% (BAU), 6.
5% (CP) and 4.5% (LC). As the Current Policy Scenario was based on existing plans and policies for the power sector,
we believe that it should be possible to achieve the 2701 Mt CO, emission reduction forecast under CP. As the Low-carbon

Policy Scenario requires more radical policies to be adopted in the power sector, we believe that the forecast 3688 Mt
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reduction by 2020 (down to only 4720 Mt) is likely to be the upper limit of CO, emission reductions possible for the sector.
By further studying all the factors that contribute to CO, emission reduction potential, we found that the most influential
factor driving the growth of CO, emissions from the sector until 2020 is terminal electricity consumption. Low—carbon power
generation will have growing importance in the period 2011—2020. For example, in the LC Policy Scenario, the
contribution of low—carbon power generation to CO, emission reductions reached 29.7%, exceeding that of thermal power
generation efficiency and all other factors, Thermal power generation efficiency will play an important role throughout the
evaluated period. However, because the progress of technology may curb gradually with the growth of power generation
efficiency, the contribution of this factor will decrease. The contribution made by the thermal power structure will increase
owing to the rapid development of gas—fired power generation in the future. Compared to other factors, the line loss rate is
not a great contributor to the total CO, emissions of the sector, but is still of significance that should not be ignored. Finally,
policy recommendations are provided based on the results of the study to support government policy making for China’s

power sector.

Key Words: power sector; CO, emission reduction potential; contribution factor; policy measures
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Table 1 Parameters setting of different scenarios for China’s electricity sector during 2015—2020

e N St 5 S TH B S AR A5 AR BRI 5t
R i L Baseline scenario Current policy scenario Low-carbon policy scenario
Parameters Unit
2010 2015 2020 2010 2015 2020 2010 2015 2020
S LVIRIERAS Y
Terminal electricity TWh 3936.6 6480.4 10906.9 3936.6 5784.2 8498.8 3936.6 5521.3 7743.9
consumption
B RETE A HL o5 1L
Share of low-carbon Yo 20.8 20.8 20.8 20.8 23.9 25.0 20.8 25.0 30.0
energy power generation
Thermal power
generation efficiency
BRI S e
Coal-fired gece/kWh 312.0 312.0 312.0 312.0 301.0 292.0 312.0 293.0 286.0

power generation
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s N S S YHTBORE R TRBRBOR S 5t
HRSH LA Baseline scenario Current policy scenario Low-carbon policy scenario
Parameters Unit

2010 2015 2020 2010 2015 2020 2010 2015 2020

SR A H

Oil-fired power gCO,/kWh  1043.7 1043.7 1043.7 1043.7 837.0 837.0 1043.7 837.0 837.0
generation

IR H

Gas-fired power gCO,/kWh 506.9 506.9 506.9 506.9 489.0 474.4 506.9 476.0 464.6
generation

KL ER S

Internal structure for

thermal power

WAl

Coal-fired power % 97.5 97.5 97.5 97.5 96.8 95.4 97.5 96.6 94.6
generation

sllib-aiEN

Oil-fired power % 0.4 0.4 0.4 0.4 0.2 0.1 0.4 0.1 0.0
generation

AR

Gas-fired power % 2.1 2.1 2.1 2.1 3.0 4.5 2.1 3.3 5.4
generation

451K Line loss rate % 6.5 6.5 6.5 6.5 6.3 6.0 6.5 6.0 5.7
FH T A R BRI RSP R 2 T 28024 % P A R B i L DA B & L G CO, HERIC B

2.2 CO,MHRE 1 0 Hir s

A RS ALK (1), BB 1 5 2020 4 90 ‘
go | — FEMEiEE
Pl e MEBREGRRR

ZHI COHEman &l 2 iz, Sk E 2020 4 Z A,
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84.08 1L v, /2 2010 4Ry 2.8 fif, # 1k 2010 4F i LA B2 2000—2020 £ARRERETEATL CO,HEM
'J:%*’H%Pz?: EEE(J ¢o :leﬁ& E/‘J 5 ﬂ] T{ ﬁﬁﬁﬁ%‘%%qj > Fig.2 CO, emission forecast for different scenarios, 2000—2020
H 34 Ml 4% R e [ BT A A ) e IR AR A R K ke Al
HADULEY CO,IHE T ,2020 47 CO,HEBOK: L R HEE 5080 27.01 12 t,2010—2020 4 CO, HERUAFE A KR H
6.5% , 111 [7) IS $0) 22 i ¥R, 3 9 2% AR I I KRR 8%, BT Y BT BURE 5 45 S BUL AR T 28 4 A 1 45 A
RIBEE Y, /T LANA 27.01 A2 ¢ B — D HEE A T ReA BN A cHE R . ZEARBRBOR I S, T hny™ 4% i o, 07w >Rl
PRI A LA S, L IR S Ak — 2Dk | KT e v L s Il S R AR 9 Ty ) & g 381 2020 45 B 347k
1) CO,HERTAN g 47.20 42 t, A HE L Ui 5L R IR AR T 36.88 42 t, AT TA Ny 3% 2 Hh g, Jp A7 bl 5 %% ] LAGA 3
1 CO, Bk HE L FR

3 FEBATI CO,mHEFE Rk

COHEMR
CO» emission/ X 108

KT TR R RIS s CO,URHER BTk, FATTAFH F SO & Y LMDI AR X% 5240 M7 1 45 R0k 17
T o, S5 RN 2 R,
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Fz 2 2010—2020 F R EB 1T CO,HER RN E = Tk 4

Table 2 Decomposition of CO,emission change of electricity sector in China for different scenario during 2010—2020

1% 5¢ Scenarios AP AA AEF ATP AU ACE

{21 CO,(10% t CO,)

FUEE 5 Baseline Scenario 53.7 0.0 0.0 0.0 0.0 53.7

Y FTEE A 5 Current policy scenario 32.5 -2.3 -2.8 -0.4 -0.2 26.7

RBRBUR 1 5% Low-carbon policy scenario 25.8 -4.7 -3.3 -0.6 -0.3 16.9
%

FUETE 5 Baseline Scenario 100.0 0.0 0.0 0.0 0.0 100.0

M FTEE A 5 Current policy scenario 121.7 -8.6 -10.5 -1.7 -0.9 100.0

BB 1 5 Low—carbon policy scenario 152.8 -27.9 -19.7 -3.3 -2.0 100.0

AP FrRZimi L 17 2% 4k ( Terminal electricity consumption) 5 AA B AE IR & H (5 L ( Share of low-carbon energy power generation) ; AEF 7R K
j]Z{Fﬂ’ﬂ(%:( Thermal power generation efficiency) ; ATP 2R KL N ER 4544 (Internal structure for thermal power) ; AU TNk ?ﬁ%i( Line loss rate) ;
ACE 7R CO, HE AR fE & ( Change of CO, emission)

31 ZumEJIHIRE( AP)

WFFEEE R o, 2010—2020 4, %18 5t Hox CO,HERBUS Tb BTk fe R iy PR 2 2 v i g it b
Tl AR AR 1 | Bk B 22 1 A 7 T g i 25 LA R 526 ) 1 R g [ B Bt o 3 T A A B s, T R
A T TR N BT B T, BOR R 22 1 F 2RI L A 380 S fel T B0 A0 R L R BIYR T S R A X S v [
TRIRBIRIS SR 45 4 b, f1 7 14 7 BEBR R B, 2020 48 HL 7 2 oty BB TR T 2% 1 L EEKE B B 30% , X (A5
2010—2020 4F =M 5 28 FL 79 2% i AR 3G 343 1 iR ) 10.7% 8% Fl 7% , % E L 1470l Y €O, HE
TS B BTER 30 B IR 100% \121.7% F1 152.8% , 3% B FL 0 SR AUNAET 3L RRURRAHE 10 BB ™ il IR R HE R
HeATBs S H ATk CO B HE I BB F Bz —,

3.2 fIRBRABIEAHL S A4)

o ] AT B AR VR R LA AE LR R & 85 7, I 2 v i o 45 PP EEL7E 2030 AT B R AR 24 | [l s
EIfEA W IThe A% he & i AE T W & SRt S 3 R APk . 2011—2020 4, Bl H ED6 AT FAE BRIR T & Y &
AL ARBR RE TR & HELXT CO, ICHERY DT R S T HE 0, 76 S HT R b AR RE IR & Ha X CO, I HE 1) DTk 3238
3| 8.6% , L 2010—2020 4 3.8% MY TTRR s TEARAR BCSRAR 52, b TR BT Shn st i £ 2 Itk i 052 4 e
B BORAE Tt , AR BEVR & X CO,IHER) ST R B 2R 8 T 27.9% , B3 Kk 1 Kk HL S0 Ak o i 2 1) o HE TR
., ARG ARG AT RO ) 38 & — R 50 [ i HH B, o B0 S T A R IR Kk LY
R ARBRAETE & b HG R X CO, JaHERY DTk R 25l k™ 8.

33 KIIEHBCR( AEF)

MATELE AT ,2010—2020 47, kT & AR I $E S R 2 A iF CO, R B M A EZ —, T
o R ST A R I SRR R I AL A RN 4R B 2020 AFEERAL 60 T3 kW LA K LA A B Lt
KB 65% LA (Hi45 K AR — 048 T, Hi B R 2R A0 T PR 8l e 7K. 2010—2020 4F 76 Y | B
i SORMIRBR R 5o, K ) ZHACREXT COLIHER BIRk 200k 10.5% 1 19.7% , (ABEE AR K AR Y
AT, H AR R D (1) R 2 BT REATR , RIS E Tk ) e FUR BT R 580 PR AEAE , AR (% CO, I8CHE Y BTk A 7T
RESX BT RRAIG
3.4 kI RHLEER(ATP)

P 7 2 WK S AR BOR 1 5 PR & F A B T R D 19 & i |, K ) K re 5 A A5 380 45k B A8 1Y
s R W] R RUR L R LA S AR I B O IR B 16.29% , 8 R T FL A e ALY L 2020 AEHR UKL
H7 K 7 R HLY L AR Y TR SR IR ORI 5 B 2 4 B 21 4.5% 1 5.4% , K 7 R FRES R YT CO, Bl HE
) BTRRRRE S AR B 1.7% 0 3.3% , AN TUE S TF L F A S RS0, A& F BB 1 — 25
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KIEEET, K1 K& S5 R — B EZL Y CO,HEN =
3.5 AR (AU)

MARXS R T PR ATl COLIBHER) BTRRAS K, 78 4 BT BOR 1 5% 1, 2010—2020 4, 450K 11
TIER RN 0.9% (HEt— M EHEwRUE M HER £ . BAgaxt 5 PR E , SR HE Tk I+ A/, 2010—
2020 4F , 24515k B ATkl SR i SR CO, IHEHE7E 2 i B3R 1 S RT3 1 5t vh 43 S0l 5K 8] 2400 U7 ¢
3400 J7 t, BAH AT LT & b A A RRHE R = 1 COLHERU — 21, B FL 3 A7l AT ] — skl R
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