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Shares of GDP by industry (%) GDP growth rate (%)
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Sources: China Statistical Yearbook; Preliminary statistics by the National Bureau of Statistics of China.
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Shares of electricity use by sector M Primaryindustry ~ M Secondaryindustry M Tertiaryindustry M Residential
SR BN BN BN BN BN BE BE Bn Be B B Bm B
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The average thermal efficiency (%)

43.0

41.0

29.0

The best practice has been shown in the Third Electricity Company of Shanghai
Waigaogiao, which owns two units of ultra-supercritial coal-fired power with a total

capacity of 2GW, and the gross thermal efficiency reached 45.2% , at the same
time, the net reached 43.6%.

Gross thermal efficiency 35.8 359

352

345 346

34-4
344

Net thermal efficiency

T T T T T T T T T T T T T T T T T T T T T T T T T 1

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Sources: The National Energy Administration, China; China Electricity Council.
Notes: The gross thermal efficiency in 2014 and 2015 is estimated by assuming the own use ratio in plant didn't change from6.01% of 2013.
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Medium— to

Long—Term National Strategies and Targets in China

Action Plan for Preventing Air
Pollution, issued in September

2013

= Reducing the concentration of PM10 by 10% from 2012 levels in cities nationwide by 2017

*Reducing the concentration of PM2.5 by 25% in Beijing, Tianjin and Hebei (the Jing—Jin—Ji belt), by 20% in
the Yangtze delta, and by 15% in the Zhujiang delta

Action target for 2020 to the
UN, submitted in January 2010

=To reduce CO,—GDP intensity by 40 to 45% from 2005 levels by 2020

-To raise the percentage of non—fossil energy (renewable energy plus nuclear energy) in primary energy
consumption to 15% by 2020 from 7.5% in 2005

China’s
National Plan
on Climate
Change for
2014-2020,
issued in
September
2014; Action
Plan on Energy
Strategies for
2014—-2020,
issued in
November 2014

Overall target

=To reduce CO,—GDP intensity by 40 to 45% from 2005 levels by 2020

Targets for
energy
supply/demand
, and energy
mix

-To keep energy consumption below 4.8 billion tce and coal consumption below 3.8 billion tons by 2020

=To increase domestic energy production to about 4.2 billion tce by 2020, and keep the self—sufficiency
ratio around 85%

=By 2020, to raise the percentage of non—fossil energy (renewable energy plus nuclear energy) in primary
energy consumption to 15%, the share of nature gas to above 10%, and reduce the share of coal to below
62%

Targets by
energy sources

=By 2020, expanding general hydropower capacity to 350 GW; expanding wind power generation capacity
to at least 200 GW, and decreasing the electricity sales price to match that of coal—fired thermal (on
average 0.41 yuan/kWh nationwide as of October 2014); Expanding solar power generation capacity to at
least 100 GW, and decreasing the sales price (currently 0.9—1.0 yuan/kWh) to match that of the electricity
tariff (consumer purchase price of electricity from electricity transmission companies)

=By 2020, increasing nuclear power capacity to 58 GW, and the capacity under construction to 30 GW

=By 2020, reducing the distributed use of coal in residential and industrial sectors, and using it centrally in
the power generation sector, where the ratio of coal is increased to above 60% from 50% in 2013. At the
same time, all new coal—fired thermal power plants must have a net thermal efficiency of at least 41% and
fulfill an emission standard equivalent to that of gas thermal plants, while existing plants must improve the
net thermal efficiency to at least 39.6% by 2020 from 38.3% in 2013.

=By 2020, expanding the supply capacity of nature gas to 400—420 billion m® (consumption was at 167.6
billion m®3 for 2013). including 30 billion m® of shale gas and coal-bed methane respectively.

“Made in China 2025” plan
issued on May 19, 2015

=To reduce Energy—GDP intensity in manufacturing sector by 18% by 2020 and 34% by 2025 from 2015
levels

*To reduce CO2-GDP intensity in manufacturing sector by 22% by 2020 and 40% by 2025 from 2015
levels

The U.S.—China Joint
Announcement on Climate Change,
issued on November 11, 2014;
Enhanced Actions on Climate
Change: China’s Intended National
Determined Contributions, submitted

on June 30, 2015

*To achieve the peaking of CO2 emissions around 2030 and to make best efforts to peak early

*To lower carbon dioxide emissions per unit of GDP by 60% to 65% from the 2005 level

=To increase the share of non—fossil fuels in primary energy consumption to around 20% by 2030

*To increase the forest stock volume by around 4.5 billion cubic meters on the 2005 level

*To continue to work to increase ambition over time

Sources: Li Zhidong compiled.
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3.1 BERKDIE
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N EF2020FE(29% L EETEHBEERL. N DT —VIIENSIHIEEZEATIERE

A5, BN KAUNDBE TR HE BIL. J)—SIE% %1795, RESEXBHFBMEHTH
BEERTELRVEES. FESDT)—VIIBETBIOEBALLTNIELSLL, T, FY— A E(FCO2
BEHEMSIETRIILF—HELNGIFIATESLHAELELN. ZOEBEREIIRRERTHELL

%16535 28H. ERERREZES(NDRONTHEIREHELEENVICEATSERAEIE
KAUNDBEIREBEHODERYHEEELT,
DNLARRA-BREEFZTEHNETEIABARESE. RUBABAMBTORADEATY—5—REITDOT

X, EFEEEENNDRCEREDEEMETEEEMSLEE
QENBHMEBTORANEANY—F—RECODVWTE . REEXREENYRES |LITHIBMGIHREE I
ST BERYARXBLRE AT 5L

X REENYREE | INEAVBIRRETCOSENNBIAREZERRELLTREL, XEEEESEN
i@?ﬁ'@ﬁﬂ&bm#h(i&bnb\

*EYDIMIBIMEIRES : i e S
_%@%&E;xkﬁéin'%ﬂ%wF%ﬁﬁﬁjiﬂ:iﬁ?‘é ﬁl*%@ﬂﬂl &o'C(irT'ﬁizHS(?:I%E 1DFR
RREEAAMZFEFEOLDOT, [ZED I LRELHED . RETEA T4 245 XRREEESRL.
EZES LFERIENAHELOD. BHTRMEE CIHBENME I REE (ERMYLARELLGY, £2EEMYL—B
BEEEIhBEIZHD

9

3.2 NpERE2025 1R NFARERBERA—F<TYT (20155F9A)
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3.3 EHIEBEE: About Two Typical Chinese Side Projections

China Electricity Council's [ The Status and Outlook on

China's Power

Generation Industry | (March 2015) suggests that non-fossil electricity will

account for 29% by 2020, 37% by 2030 and 50% by 2050 in terms of

power generation, or 39%, 49% and 62% in terms of capacity.

China Electricity Council’s [ The Status and Outlook on Ch
Industry ] (March 2015)

ina’'s Power Generation

Capacity; Electricity Share (%)

2014 2020 2030 2050 2014 2020 2030 2050
Power generation capacity (100GW) 13.60 19.6 30.2 39.8 100.0 100.0 100.0 100.0
Non—fossil energy power 453 7.6 14.8 24.7 33.3 39.0 49.0 62.0
Renewable power 433 7.1 12.8 20.7 31.8 36.0 42 .4 51.9
Hydropower 3.02 4.2 6.3 8.0 22.2 214 20.7 20.1
of which: General hydro 2.80 3.6 4.8 5.0 20.6 184 15.7 12.6
Pumped hydro 0.22 0.6 1.5 3.0 1.6 3.1 5.0 7.5
Wind, solar and others 1.31 2.9 6.5 12.7 9.6 14.6 21.7 31.8

of which: Wind 0.96 7.0

Solar power 0.27 1.9

Waste and others 0.09 0.7
Nuclear power 0.20 0.6 2.0 4.0 1.5 3.0 6.6 10.1
Fossil fuel thermal power 9.07 12.0 154 15.1 66.7 61.0 51.0 38.0
Coal—fired 8.25 11.0 13.4 12.0 60.7 55.9 44 .4 30.2
Natural gas—fired 0.56 1.0 2.0 3.0 4.1 5.1 6.6 7.5
of which: General 0.6 0.8 1.0 3.1 2.6 25
Distributed 04 1.2 2.0 2.0 4.0 50
Oil—fired 0.26 0.0 0.0 0.1 1.9 0.0 0.0 0.3
Electricity generation (TWh) 5.55 7.7 10.3 12.5 100.0 100.0 100.0 100.0
Non—fossil energy power 1.42 2.2 3.8 6.3 25.6 29.0 37.0 50.0
Fossil fuel thermal power 413 55 6.5 6.3 74.4 71.0 63.0 50.0

Sources: Compiled by Li Zhidong, based on http://www.cec.org.cn/yaowenkuaidi/2015-03—-10/134972.html [ The Status

and Outlook on China’'s Power Generation Industry] issued by China Electricity Council, and other related sources.
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About Two Typical Chinese Side Projections

ERI/China’s I China 2050 High Renewable Energy Penetration Scenario
and Roadmap Study |, conducted by more than ten organizations of China,
issued April 2015, estimates that non-fossil electricity could account for up

to 90% by 2050.

Share of renewable energy electricy (right axis ‘ (15,196)
’ wi gy icy (right axis) (14,879)

(13,924)

14,000
| Share of fossil fuel electricy (right axis) |
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12,000 718
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10,000
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Source: Compiled by Li Zhidong, based on Energy Research Institute, China, "China 2050 High Renewable Energy Penetration Scenario and
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Roadmap Study: Executive Summary", April 2015. 63
About Two Typical Chinese Side Projections

% Point in common: The long-term direction is towards a massive expansion of non-fossil
electricity, and decarbonization of electricity sources.

Y Points of difference: @The share of non-fossil electricity in ERI scenario is much
higher than that of CEC. @On the other hand, the role of nuclear for decarbonization in
CEC scenario is much higher than that of ERI. For instance, nuclear power capacity is
expected to reach to 400 GW in CEC scenario, but only 100 GW in ERI scenario.

ERI/China’s China 2050 High Renewable Energy Penetration Scenario and Roadmap Study (April 2015)

Installed capacity (GW)

2011 2015 2020 2025 2030 2035 2040 2045 2050
Total power generation capacity 1,084.1 1,413.8 2,093.5 2,876.3 3,930.4 5,169.6 6,157.3 6,889.0 7,090.6
Fossil fuel thermal power 782.9 9179 11949 12069 1,833 11953 1,462 11211 11173
Coal—fired power 7491 8225 10834 10799 10522 10376 9723 9285 896.7
Gas—fired power 32.6 94.3 110.4 125.9 130.1 156.8 173.1 191.8 2198
Oil—fired power 1.2 1.2 1.1 1.1 1.0 0.9 0.8 0.8 0.8
Non—fossil energy power 3011 495.9 8986 16694 27471 39743 50111 57679 509732
Nuclear power 12.6 4238 50.5 64.0 66.0 69.0 78.0 85.0 100.0
Renewable energy power 288.6 453.1 8481 16054 26811 39053 49331 56829 58732
Hydropower 230.7 267.1 313.1 402.4 4408 460.8 4719 512.0 554.1
Wind power 48.4 114.9 3171 6322 11039 16633 20922 22876 23966
Solar power 38 420 157.0 5002 10489 16571 22063 26782 26962
Municipal waste power 20 5.0 8.4 12.6 18.9 335 54.2 72,5 80.9
Biogas power 0.4 16.2 39.3 39.3 39.3 39.3 33.7 34.7 39.3
Straw and stalk power 3.4 6.7 11.3 15.6 244 38.3 50.1 58.1 61.0
Wood pellets power 1.1 2.0 3.2 5.0 8.2 12.3 27.5 32.9
Geothermal power 3.8 11.3 11.3 11.3
QOcean energy power 1.0 1.0 1.0 1.0
Storage power capacity 29.6 38.5 50.0 65.0 81.3 93.5 154.7 229.7 300.7
Pumped hydro storage 29.6 38.5 50.0 65.0 81.3 93.5 107.5 123.7 142.2
Chemical energy storage 47.2 106.1 158.5

Source: Energy Research Institute, National Development and Reform Commission, China, China 2050 High Renewable Energy
Penetration Scenario and Roadmap Study, Executive Report; April 2015.
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THEE IETNNIREIZZELERHFRELZOD HEEERHFZES(16/3/1)
RAU: OB RAEDRRIZED @CO21F2025FBE—H 79~
QFRERFAIF2030FIZ1{EKWHE. ERID2{E . CECO7EI4E &

hEfERFESIPETRILT—EE20304F | (20165F38180) DEF

K#E 217 (%) F T EBUE (%)
2015 2020 2030 2015 2020 20302015-20  2020-30  2015-30
—RIFNFT—HEEERBEBSLY) 4,300.0 4,800.0 5,300.0 100.0 100.0 100.0 2.2 1.0 1.4
{EBEIRILF— 3,784.0 4,080.0 4,134.0 88.0 85.0 78.0 1.5 0.1 0.6
Ak 2,752.0 2,880.0 2,597.0 64.0 60.0 49.0 0.9 -1.0 -0.4
rapc) 7783 815.7 901.0 18.1 17.0 17.0 0.9 10 10
RARHR 253.7 384.3 636.0 5.9 8.0 12.0 8.7 5.2 6.3
BT RILF— 516.0 720.0 1,166.0 12.0 15.0 22.0 6.9 4.9 5.6
EHEE (TWh=11EkWh) 5,550.0 6,800.0 8,500.0 4.1 2.3 29
HEHREEE (GW=EFKW) 1,508.3 2,007.0 2,393.3 100.0 100.0 100.0 5.9 1.8 3.1
XA 990.2 1,093.0 821.3 65.7 54.5 34.3 20 -28 -1.2
Ak
vap::!
KAHR
FELBEIRILET—ER 518.1 914.0 1,572.0 34.3 455 65.7, 12.0 5.6 1.7
[l 26.1 53.0 136.0 1.7 26 5.7 15.2 9.9 11.6
BFERAEETIRIILY—ER 4920 861.0 1,436.0 32.6 42,9 60 1.8 52 74
KA 3194 388.0 4500 21.2 19.3 188 40 15 2.3
K 25.1 450 1.7 2.2 124
W) 129.3 250.0 4500 8.6 125 18.8 141 6.1 8.7
N p =] 432 160.0 350.0 29 8.0 14.6 29.9 8.1 150
N 10.0 05
AR 9.50 15 50 0.6 0.7 2.1 9.6 12.8 11.7

HFT: 2015 REIFERMEH. ERERRER. FRBLETEERMRSRERICEDE, FHER,
S ARME 1Y (tce)=7 X 10%keal =0.77 ML &~ (toe),
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[FREREIETNIBEIZEZELE-RFRELZDQ Reinventing Fire: China(shEERI /Rocky

Mountain Institute /Lawrence Berkeley National Laboratory /Energy Foundation China3t E#®F22)(2016/3/9)

R4 >k :@DChina can grow its GDP seven fold by 2050 while using only slightly more energy in 2050 than in 2010.
(@The share of non-fossil energy in primary energy consumption will increase to about 50% by 2050.

(@Carbon emissions would fall below 2010 levels by more than one-third.

@The upfront investment of 46 trillion RMB—about 1-2% of GDP— returns 68 trillion RMB in savings, for a net-

present- value benefit of approximately 22 trillion RMB. The total cost in the Reinventing Fire scenario would be 22
fri]“nn p]\/[p ]{\‘XIP‘I' ﬂ'\an ]‘\IIQ‘;‘I"\PQQ acqQ ]1&1]9] (PY[‘]]1[“I‘I"|(T P‘I’I‘I‘I‘I"Onmental Costs Or galns).

fiure . Smican esource Demand heduction : o o .
- Primary Ergy Consumpon Figure 2. Restructuring China's Enersy Supply
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3.4 CO2EWDE—OT7 I T HM?

(1) A national consensus on urgent need for actions to address the challenges of 3Es has
been formed, and the consensus will be kept and efforts will be strengthened further.
(2) A package of comprehensive energy and environment strategies has been adopted and
will be strengthened in the future. These efforts will take effect progressively and assist
China in realizing the targets for 2020.

28

(3) Regarding energy mix in the future, the direction is towards a massive expansion of
non-fossil energy. For instance, ERI scenario suggests that China should aim to raise the
share of renewable energy in primary energy consumption to 62%. and the share in

electricity generation to 86% in 2050.

(4) Regarding 3Es issues in the future, ERI scenario suggests that ®the emissions of main
pollutants such as S02 and NOx will be kept with 1980 levels by 2050; ®CO2 emissions

will peak by 2025 and decrease to 3 billion tons by 2050
@ B (203002050 # HIZERET HERRRMRICHEIT=-O—FIYTHAREER IO IMLT. §

TI220128E 0 RE. ISHERRER=. HIZ L, (EHF-ERSELHEMRE

BEEEIFEF, TES

FgA%2025F £ TIC, £EI2030FEETITHHEZFE—IF7 I TESLSITENTRELORAETRLTIVS,

@ U.S.-China Climate Leaders’ Declaration On the Occasion of the First Session of the U.S.-China Climate-

Smart/Low-Carbon Cities Summit(Los Angeles, CA, September 15-16, 2015): 5]
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BRD2020FFE T, CO260202081E—UF7 Dk,
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