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Annual Review of Low-carbon Development in

©O Howo

China (2011~2012)

Id the policieswork?

O What

noliciesworkedbetter? Why?

O Whatarethe challengeshead?

® No policy recommendation

® No contrast and comparison amonc

nations on policy effectiveness
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Key Findings

Reversed the increasing trend of energy
intensity (El) in the T FYP, achieved the El
reduction target, but EI remains high

Fast growth in renewable energy, but slow
progress in improving energy mix
Technological progress accounted for ~70% of
El reduction, and structural adjustment ~1/4
Structure: Econom@ ,Industryr 3 N2 R dzO i

Geographic redistribution of hightensity
iIndustries slowed EI reduction



Key Findings (continued)
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mandate with government funding;
government funding key to the achievement

[ KA Yl Qshapg cdufve: increasing total
volume and decreasing intensity

Energy use ibuildings andransport sectors
grew faster than in industry, next biggest
concern
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Reversal of the increasing trend of energy and carbon intensity

The 11 FYPreversedthe upward trend of energyintensity during the 10" FYP
andsawa 19.1%decreasdan energyintensity.
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Planned Energyntensity during the Five FYP periods frai880-2010
Datasourcé the 5" FYPthe 6 FYPthe 7 FYPthe 8" FYPthe 9" FYPthe 10" FYPandthe 11 FYPenergy

consumptionper unit of GDAs in 2005yuan And calculatedaccordingto ChinaStatisticalYearbook2010 2010

dataare calculatedbasedon the fact that energyconsumptionper unit of GDPin Chinaduringthe 11t FYPRwvent g‘f rf fk :3? (o POLICY
down by 19.06% N2 Tenghun ey e



Energy Intensity of GDP (Btu/$)
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Fast growth in new and renewable energy

The 11" FYPwitnessed the highest growth in new energy and renewable
energyin three decades Legislation policiesand institutions helped lay the

foundationfor new energyandrenewableenergydevelopmentn the future.
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Fast growth in forest carbon sequestration

Fastestdevelopmentin forestry amongall FYP&xceptfor the 9" FYPDuring
the 11t FYPA4.5 million tons of CQ2 wassequesteredy forestannually
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Energy efficiency was key, energy mix contributed little

O Emissions abatemenwas1.55 billiontons of CQ.

O Energy efficiency improvemeris the main contributor to CCemissions
abatement, accounting fas7%of total CO abatement Energy mix was
less significant contributor t€Q emissions abatement.
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Technological Improvement and Structural Adjustment
Supported Energy Intensity Reduction

O Energy savingim China during the TMFYP wa&30 milliontce.
O Technologyaccounted forc9%o0f total energy savingstructural

adjustment 23% and residential energy consumption 8%.
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Low-Cost Technologies Were Widely Adopted

O EE and REtechnologieshave been widely applied to
electricity, industry and building sectors

Scale
1750 Energy-saving technologies for plastic dynamic molding L 10million tons of Ene_rgy— )
p Energy-saving retrofits for the flow path of steam turbines co2 iz\:g(gtiilr:er
® Energy-saving technologies for air conditioning systems in large-scale public buildings
# Soil testing-based fertilizer prescriptions
Energy-saving technologies for submerged arc furnaces
1500 X . .
300MW and above coal gangue /coal slime comprehensive power generation technology )
Equipment and technologies of vertical roller mills 8
Blast furnace top gas pressure recovery turbines for power generation 1
Energy-saving lighting fixtures Aff°"e“at'.°"f' Wind power |
250 Sewage water heat transfer technology Ultra-supercritical unit Reforestation "
9? Compressor technologies of high-efficiency and material-saving refrigerators 1
g Harmonic frequency spectrum VSR I
3 Supercritical unit |
i 0ttt . : L
E’ Power generation from low-concentration mashgas in coal mines Carbon reduction capacity 2
5 I Large-scale technology of steam coal washing
3 I Gas-steam combined cycle power plant(CCPP) technology with low-heat-value blast furnace gas (BFG)
§ 2250 | Blast furnace gas fired boiler
- r v Coking coal humidifying technologies
~
= 1 1 Steam sealing retrofits for steam turbines
E S Coal loss reduction and dust suppression technology in coal storage and transport
& -500 Regenerative combustion technology
._5_3_ Spiral-belt descaling device for condensers
Energy management center
Solar water heater
1000 Gas-steam combined cycle power generation technology
Pure low-temperature waste heat power generation in cement kilns
@ Closed total-heat-recovery of waste steam and condensed water
® Monitoring information system for thermal power plants
| J Technologies that improve energy efficiency of district heating (existing buildings)
-3000 ® HFKH rapid boil dry technology
# Integrated energy-saving technology for dynamic harmonic suppression and reactive power compensation . Energy sector
® Technologies which improve the performance of building envelope (existing buildings)
5000 L » Operation optimization in steam turbine units Industrial sector
® Coke dry quenching (CDQ) technology
Energy-saving technologies of roll squeezer grinding systems Building sector

Agriculture/forestry

Cost curve for technologiewith CO, emissions reduction capacity of greater than 1 million tons in 2C

Noté "~ 17 201O0carbonreductioncapacitief photovoltaics IGCCandenergysavingair conditionerswere 700, 0, and 690thousandtCQO,, respectively
" 27 Weuse2.71tCQO/tceasthe CQ emissiondndexfor coalequivalent 2010coalconsumptionfor thermal power generationis 0.312kg/kWh
Datasource datafrom industrial sourcesare calculatedbasedon investmentand energysavingand carbonreduction benefitsof typical casestudies _

ina ! y I andevaluationof key energysavingand emissionreducingindustrialtechnologiest Otherresultsare calculatedby gf rﬁ j 4 é’ (O CLINATE
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X-Shape: Decrease in Energy Intensity and Increase in Total Emissions

O Energyrelatedgrowth inCQ emissions in China increased frami5 billion
lonsto 6.88billon tons*. Exceeded the US abecame thdargest energy
emitter. 21.9%more than those in théJS in 2010.

O Total CQemissions in all sectors showed an upward trend
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National mandates coupled with central government
funding; Economic incentives were greatest contributor

o Duringthe 11" FYP,Chineseenergy savingpolicy measuresinclude
administrative measuressuchas setting energysavingtargetsfor key
energyintensive enterprises and phasing out obsolete capacity
stimulus measuressuchas energysavingrewardsand subsidies and
market-basedmeasuressuchasenergyperformancecontracting

o Administrative means abated 473 million tCOJl stimulus measures
777million tCO,1 andmarketbasedmeasuresl5 million tCO..

O High efficiency of policy is due to large-scale national investment
Duringthe 11t FYPfiscalfundingfrom state andlocalgovernmentgor
everyton of CQ abatementwas167yuan.



Investment in Renewable Energy during the 11th FYP
was 1730 billion yuan

O Total social investment in new energy and renewable energy in China durir
the 11" FYP wa& 730 billionyuan(266.6 billion USD, 192.6 billion Euros).

© Hydropower investment was 621.8 billignan(35.9%), wind power
iInvestment was 469.9 billioyuan(27.1%), nuclear power investment was
366.8 billionyuan(21.2%), photovoltaicsinvestment was 199.7 billioyuan
(11.5%), biomass energy investment was 74.9 bilyoran(4.3%).

Energy Efficiency Investment during the 11th FYP was
859.2 billion yuan

o Central and local government fundinwas 126.1 billioryuan accounting for 4.7%of
total social investmentyrivate fundingwas 733.1 billioryuan accounting fo5.3%0f
total social investment.

O Total investment in thendustrial sectoramounted to 551.1 billioryuan(64.1%0f total
society investment in energy efficiency); total investment inliheding sectorwas
259.3 billionyuan(30.2%o0f total social investment in energy efficiency); investment in
other sectorswas 4.88 billioryuan(5.7%of total socialinvestment in energy
efficiency).

UnitE 100 millionyuan



Buildings and transport sectors as growing challenges

© Carbon emissions directly related to
consumption sectoraccounted for
30%of total carbon emissions and 5
grew fasterthan total emissions (41%.:’ A Y
vs. 35%), esp. building and road ;£ Lt
construction, construction materials s =

+ Road etc. 5
I

and consumer goods. 5
O Consumption sector will be the _ -_

principal energyconsuming and % 5 & T“"“‘”“

carbonemitting sector in the future. = '
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Energy Saving and Carbon Abatement Targets and
Policies in the 12th FYP

Comparison of Energy Saving and Carbon Abatement Indicators in thedF¥YP and the I2FYP

Indicators I FYR 120 FYP Nature
Annualgrowth rate of GDP 7.5% 7% Expected
Reduction in energy consumption per 20% 16%  Mandatory
unit of GDP

Reductionin CQ emissionsper unit of NA 17%  Mandatory
GDP

Share of non-fossil energy in primary NA 11.4% Mandatory
energyconsumption

Forestcoverage 20% 21.66%  Mandatory
Forestgrowingstock NA Increasedy 600 milliorm3 Mandatory

to reach 14.3 billiom3
Policy and Institutionalnnovations in the 12 FYP

Seta
reasonable
cap on total

energy
consumptions

Lowcarbon
province and
city pilot
programs

I Front
runnen:

standard
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Four Challenges in the 12t FYP

O Industrializatiorandurbanization drive up energy
consumption

O Low hanging fruitpicked
O Loca! governmendrive for growth
O RE growth not enough to meet the 11.4% target

2015 Energy Consumptions Scenarios under Different Annual GDP Growth Rates and Differe
Reductions in Energy Consumption per Unit of GDR00 milliontce)

Reduction in Energy
Consumption per Unit
of B 17% 18% 20% 21% 22%
GDPGrowth Rate
38 37 36 36 36
39 38 37 37 36

s
39
40 40 39 39 38 38 37
41 41 40 40 39 39 38
42 42 41 41 40 40 39
9
9.6
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Four Challenges (continued)

O Economic development goals in the 12" FYPset by the central
government and local governments are inconsistent Local
g o v e r n weightedsaverage annual GDP growth rate is much
higherthan that set by the centralgovernment

© National energy consumption, CQ emissions, new energy and
renewable energy demand goals set by the central governmentand
localgovernmentsare alsonot aligned

Gap Analysis of central and local targets

2015 energy consumption 2015 CO, emission 2015 Non-fossil Fuel Requirements
(108 tce) ( 108ton) ( 108 tce )

41

43.2 4.92

I Central target [ scenario based on first half of 2011
z_jf:'v_t . _\é CLIMATE

I Local target



Growing gap and international pressure

© Assuming an energy consumption cap!df billion tce, energyrelated CQ
emissions in 2015 would reaéh6 billion tons

O EIA estimates that in the reference scenario, 2015 €fssions in the US will
be 5.68 billion tons, approximately the same as the 2010 level.

© China emissions is expected to 46 higher than the USmplying greater

pressuye.
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