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AF 3K B 4 62.8 12 tee, JTJC GDP REFETE 2050 4F T
K% %] 0.36tce, HE VA IH 2% S PE A M 2010 4F-2015 4F
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Table 1 The energy consumption and carbon dioxide emissions of the Reference Scenriao

2010 2015 2020 2025 2030 2035 2040 2045 2050
BT 13.52 13.93 14.25 14.46 14.59 1463 14.56 14.36 14.09
GDP(JTALIE,2005 447 4%)  31.85 44.07 58.62 75.64 93.81 11247 12952 146.64  163.27
Wb (%) 47.40 51.40 54.20 56.50 58.40 60.10 61.60 62.90 64.10
H—r L E (%) 10.80 9.90 9.10 8.40 7.90 7.40 7.00 6.70 6.30
H I E (%) 47.40 46.70 45.80 44.40 42.20 39.80 36.90 33.90 30.80
H =l e E (%) 41.80 43.40 45.10 47.20 49.90 52.80 56.10 59.50 62.90
WA IR T 3R (L tee) 30.95 38.40 45.64 51.83 56.93 60.74 62.29 62.07 58.59
S 20.79 24.57 27.39 28.92 29.54 29.51 27.84 26.26 23.30
FaRill 6.24 7.65 9.22 10.73 12.11 13.04 13.69 14.00 12.90
KRR 1.00 1.38 1.83 2.28 2.66 3.29 3.78 4.20 4.69
K H 1.83 2.57 3.23 3.78 4.20 4.53 5.26 5.07 4.86
i 0.33 0.70 131 2.09 2.97 3.92 5.00 5.54 5.64
oAt 0.74 1.53 2.67 4.03 5.45 6.45 6.71 7.03 7.19
22 i B UR I 2 (1 tee) 20.14 2533 30.54 35.22 39.34 42.17 44.14 4459 4224
Tolk 14.05 16.99 19.63 21.78 23.59 24.71 25.46 25.33 23.64
22 332 i 1 1.75 2.56 3.55 4.48 531 5.92 6.28 6.65 6.59
A 0.36 0.52 0.72 0.91 1.06 1.22 1.37 1.45 1.39
TG 2.11 2.85 3.67 4.43 5.09 5.55 5.91 6.11 5.91
Al 0.62 0.74 0.91 1.12 1.41 1.70 1.98 2.18 2.24
ok AR 0.51 0.71 0.94 1.15 1.34 1.49 1.58 1.65 1.60
REWT) 0.74 0.94 1.14 1.34 1.50 1.58 1.55 1.23 0.85
L3t 1 PR SR (L 1ee)
I 11.87 14.08 15.68 16.60 16.94 16.93 16.12 15.24 13.58
A1 5.20 6.38 7.72 8.98 10.22 11.07 12.02 12.39 11.96
KRR 0.70 0.97 1.28 1.63 1.95 2.10 245 2.62 2.63
i) 1.03 1.79 2.87 425 5.93 7.73 8.82 9.47 9.42
oAt 1.32 2.10 2.99 3.77 4.29 4.34 475 4.87 4.64
CO, HERE (2 1) 67.86 81.01 92.10 99.74  104.65 107.37 105.03 102.17 93.05

1) B2, [ B IR A & Ji (1) e 4R v [ A< 40 JBOOKE 1) 326 456 61 s ) REAE 9 L 2010(1):62-68.
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Fig.1 Countries have huge carbon emissions in 1900-1990
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Fig.2 The change of carbon emissions in several countries
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h4.92 4.8 F1 4.5, [ FR A EE 43 51k 32.7% .28.7% il
84.3% Wi L[ 3k i 24 2 v SRR LA E R TR IX . 2008
ARSI T E SR HE R 5.3 T w®, Tolk 4 fk
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HRAAEL D ST H A SR CFE ] R
15 YL f B 2 R v A2 ol 0 0 Ak RE TR T 2R
A AR 1 HE . 3R T A 48 T B K i [
B B RE VR T FE SR B, AL BB IR &5 40 o AR SCHE 3
WEJT 2 SR AL B B RE IR B 5 m HE R AR T

E

5 RSk YRR HE AR BE

BRIV AR A & 1128 525 (TPCC) it A
B AG R I & A HE R R B OK O, &
BRHE 06 S0 AE 2020 4 -2025 4F P4 15 B g, IF1E
2050 4F B I 2] 2000 4 HE K F (1 — 2, BLSCE 1
TR U HE A%, HR 45 A ER 0 HE I 5] 2020 4F 4
R CHE i N 3k B 0 fF 5 B 2030 4R HE R NS T
35044 ¢ AR E AR AR 2 £ 5 B 2050 45, HE L AR T
25012 to w1 KR B B DR E T R A AT AR
FE 2025 4F 2Z i 35 21 Bk HE A 06 A, (FE 2F YR8 I

HE, 57 06 (i 5] ] b IR o T 58 TP 19 2036 4F A T B2 1 =
CIRPR &I

2009 4 11 T, BT T4 R SO HE AL
W17 8l H A5, 3112020 48 B [ N AR 7 S Rk
HETT HE 2005 4E TR 40% ~ 45% . MR 35 | fE I A5
SV PR (CETA ) I 53 1) 54l , 2005 48, v [ 45 T 36 T
GDP fir HE il (i — S AL Bk 0 2,87, [] 1 55 [# o4 0.55t,
5 [ Sk 0.44t, H A g 0.25t, BN EE N 1.82t, B 7 Ky
0.50t 42 b E RSB AR H AR, 2020 4E 1 B T 3£
JG GDP HEJl i — S BBk Ky 1.58 ~ 172t A i /= T
EL VG R0 & 38 1 2 K-, 5 B B HlE s B AT 2

2020 4E-2050 45, Bl 4 7 M 25 44 1 ifE — A Ak
o FERE VT UL B 7l b R AR SR R AIG L 5E =l
KR BT B =k DUAE BRI AR 55 o 0
BEF, X RE TR R AN B AR BRI AE D &K
XoF BE VA A0 R0 3% A5 B AT, Btk HE il 5 B 2 RS2 T I

ReE AV Al HlE T3 19 o — i it 2 10 b BB VR 245 44 , 184
W AEUR MY L . M T MR AT SE IR, R
B AR e A RE VR B R A R . AR R E AT R
PGB, T 2020 4F 4% v 25 AL 78 & AT 3k 2
70012 W, A e ix — A I8 2 4k 2248 7, 2050 4 1k 5
400010 W Zc 45 o AL A BR W Ty, B R Ml I &

Table 2 The energy consumption and carbon dioxide emissions of optimized scheme

x2 RMUFRTHREERES Z U

2010 2015 2020 2025 2030 2035 2040 2045 2050
— K AER T 2R (1L 1ce) 3058 3658 4216 4727 5079 4702 4341 3906 3503
Lt 2054 2341 2530 2638 2636 2285 1940 1652 1393
FaR(il 617 729 852 978 1080 1010 954 881 771
KIRA 99 131 169 208 237 255 263 265 281
K HL 181 245 299 344 375 351 367 319 291
i H 33 67 121 191 265 304 349 348 337
Jef 73 146 246 367 487 499 467 442 430
23 B TR (L 1ce) 1990 2412 2821 3212 3510 3265 3076 2806 2525
Tolk 1388 1600 1795 1982 2105 1913 1781 1600 1413
22 3 32 i 1 He 173 244 327 409 483 458 444 418 406
A 36 69 85 87 76 56 47 39 23
A 208 272 339 404 463 445 412 397 365
Al 61 71 84 102 127 139 152 144 140
R BB 50 68 87 105 120 123 124 117 102
HoAth 73 90 105 122 134 130 115 92 75
CO, HE (1LY 6705 7717 8507 9196 9437 8512 7519 6508 5663
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China’s Carbon Emissions: International Comparison
and Mitigation Strategies
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Abstract: China’ s energy-related carbon dioxide emissions between 2010 and 2050 were
predicted in this study with the MARKAL-MACRO model. Carbon emissions in the reference
scenario were simulated on the basis of population growth, urbanization, macroeconomy, industrial
structure, energy efficiency and energy structure. . The peak value and the peak time was estimated
in the different scenarios. Carbon emissions is influenced by the urbanization and industrialization
in China. Total population of China will reach 1.46 billions in 2035, and will decrease gradually
after 2036. Gross domestic product will be 163.27 trillions yuan (2005 value) in 2050, and the
urbanization rate will be 67.18 in 2050. The growth of urban population would result in more needs
for construction, highway, railway, and other infrastructural facilities. Also, the demands for cars
and household electric appliance will grow. As such, consumption of energy will increase rapidly,
which would lead to growth of carbon dioxide emissions. It was shown in the reference scenario
that primary energy demand will achieve peak value 6.28x10’tce in 2042, the energy consumption
per 10 000 yuan will go down to 0.36tce. Energy-realated carbon emissions will achieve peak value
10.70 x 10°t in 2036. It was concluded that more carbon dioxide will be emitted in the future.
However, total emissions of China from 1900-1990 was much less than the United States, and per
capita emissions was also far less than that of developed countries. There was no country with a
high economy level whose per capita carbon dioxide emissions was less than 6 tons. In order to
maintain increases in gross domestic product, carbon emissions of China will increase inevitably.
An international comparison performed showed that as a developing country, China seems to
burden less responsibility in global emission abatement. Huge consumption of fossil fuel has
resulted in serious environment pollution. Coal accounts for more than 60% in the primary energy
structure, which produce sulfur dioxide, dust and other pollutant. On the other hand, nuclear power
accounts for only 2% in the primary energy structure, much less than the world average level of
17% . Hydraulic power has been developing rapidly in recent years, but economical and technical
hydraulic power will reach its limit in 2040. Wind power, photovoltaic and biologic energy still
need to be further developed. Nuclear power, hydraulic power wind power, photovoltaic and
biologic energy are all clean energy. Carbon emissions will decrease if the fossil energy is taken
place by the clean energy. It was suggested that consumption of fossil fuel be limited and carbon
emissions be reduced in China, contributing to climate change mitigation and environment
protection. An optimized scheme was put forward on the basis of the reference scenario. In the
optimized scheme, primary energy demand will achieve peak value 5.18x10’tce in 2031, account
for 81.7% of the peak in the reference scenario; energy consumption per 10 000 yuan will go down
to 0.26tce. Energy-realated carbon emissions will achieve peak value 9.53x10°t in 2029. To realize
the optimized scheme, China must reform its inefficient economy to low-carbon economy, improve
energy efficiency and the share of clean energy in primary energy consumption.
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