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Framework of Integrated Policy Model for China (IPAC)

Environment industry
Pollutant emission
edium/long-term analys

Energy demand and
Price/investment
Economic impact
Medium/long-term a

__ Energy demand and supp

Full range emission

rice, resource, technolog
Medium-long term analysi
Economic impact

Energy demand and
Price/investment
Medium/long-term ar

Ly Short term forecast/

Technology develop energy early warning

Environment impact
Technology policy

Medium/short term

analysis
Technology
: : assessment
Region analysis )
Medium/short analysis ll‘ljoevtva”ed technology

Energy demand and|supply :
Technology policy

Climat*e Model
ERI, China




Methodology framework
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Products output in major sectors, Low Carbon and ELC
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Parameter of Urban Household: by 2030 same life quality as
that in developed countries

Service Unit Service

foworold wiiton | s [ few0

Share of i with space heating I R R
Index of space heating intensity, 2000=1 _
Index o space heating tine, 20001 | i3 frse —Jra ]

Share of building with 50% efficiency - 65%
standard

Ourership of Air Contitioner I R I PO
Index of Air conditioner intensity, 2000=1 _

Index of air conditioner utilization time, 1.6 1.8 2.2
2000=1

Efficiency of Refregeretor | l0.8kwh/k 0.8kWh/K J0.7KWh/X |
times to use washing machineperweek | ~ [54  I8 I8 |
Average Capacity of TV | [320w  [s0ow 280 |
Hours per Wperday | 5  [32 29 |
Penetration rate of CFL | ~ J100%  [100%  J100% |
Lightperii 1 0 ha P17 |
Capacity of other electric applicance
Hours of other electric appliance  [|Minutes 50 ~ J80 ~ Jio0 |
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\Vehicle fleet, Low Carbon scenario, 10000

Total Vehicle
Passenger

Freight 3995 5634

31558 45075

Car




Transport, Low carbon scenario

[ [ 2005/  2010[ 2020 2030  2040|
. Rwal | 008 02, 8 3§
Family car annual travel distance, km | |~ 9500[ 9500[ 9300, 8635
Average engin size of family cars, liter | | 17/ 16 16| 16
Fuel efficiency of car, L/AOOkm | | 92 89 71 59
|Share of MRT in total traffic volume, % | | 0011  0016] 0025  0.046|
Share of Biofuel,% | [ 110%  130%  41%  7.70%|
i | 0% 012%|  32%  6.80%
| 0% 0% ____080% _____160%
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Efficiency

Ratio in 2030

Ratio in 2050

Comparison of BaU and Low Carbon Scenario

Reference
scenario

Low
carbon
scenario

Reference
scenario

Low
carbon
Scenario

11900 Mcal/ ton
coke, with gas
production of 1340
Mcal

58%

50%

7%

42%

Fully localization

10300 Mcal/ ton
coke, with gas
production of
1420Mcal

2.4 Mcal/ ton J
Recovery

Localization, with
promising prospect
of market potential

390 Mcal/ ton
sinter lump, saving
42% of energy

Needed to be
localization

3750 Mcal/ ton hot
metal, saving 21%
of energy

Heat and electricity
recovery 0.7 Mcal/
ton hot metal

Saving 86% of
energy




Unit energy use for key products, LCS Scenario
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Calcium carbide
Copper
Aluminum
Paper
Electricity fossil fuel




Technology learning curve
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CO2 Emissionin China
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Investment in Energy Industry in China Energy Expenditures in China
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Cost curve in power generation in
China, 2050
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28 key technologies in the
enhanced low carbon
scenario in China

Technology

Industry High energy|High efficiency furnace,|Nearly
technology efficiency kiln, waste heat recovery|market
equipment system, high  efficiency
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advanced electric motor
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Policy roadmap: Super high efficiency air conditioner

» Efficiency Standard: COP, MEPS
« Government Planning
 Subsidy

Start COP

2009 2015 2020 2025 2030 2035 2040 2045 2050
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Black Carbon Emission in China
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Computea nealtn-reievant 0Z0ne
concentrations for China (SOMOQO35, I1.e.,
Sum of daily 8-hour mean concentrations

exceeding 35 ppb) computed for 2005




Loss in statistical life expectancy in China

attributable to outdoor pollution of PM2.5 in 2005
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The GAINS cost-effectiveness approach can
reduce costs for improving air quality by up to
50%

1.4% 56

e Advanced emission control
technologies are available to
maintain acceptable levels of
air quality despite the
pressure from growing
economic activities.
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e The optimization mode of the

GAINS model can identify the
most cost-effective portfolio
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Well-designed air pollution control strategies

can also reduce GHG emissions

Measures exist that
simultaneously reduce
emissions of air pollutants
and greenhouse gases.

GAINS identifies cost-effective
measures that not only
improve air quality but also
reduce greenhouse gas
emissions.

Such measures also form part
of a cost-effective air pollution
control strategy

Emission control costs (% of GDP (PPP) in

2030)
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A Snapshot of Selected China Energy Options Today:
Climate and Energy Security Impacts and Tradeoffs+4/.2025

Positive Climate

Bubble size corresponds to incremental energy provided or . 'EE
avoided in 2025. The reference point is the “business as Characteristics

usual” mix in 2025. The horizontal axis includes A

sustainability as well as traditional aspects of sufficiency,

reliability, and affordability. The vertical axis illustrates i s

lifecycle greenhouse gas intensity. Bubble placements are
based on quantitative analysis and ERI expert judgment.

Power Sector (this size corresponds to 40 billion kWh) by

1l
Ll
i-l-lﬂ
F
§| 1
II 119%)

1 |
comparing low energy scenario and BaU ' _iiii. : ?EE : 57
Power Sector (this size corresponds to 40 billion kwWh) by +H —Bidmass
comparing low energy scenario and policy BaU r
Transport Sector (this size corresponds to 200 thousand Sl @ Cellulosic
barrels of oil per day) by comparing low energy scenario Ethanol

and BaU

(3 Transport Sector (this size corresponds to 200 thousand
N’/ barrels of oil per day) by comparing policy BaU scenario

and BalU
C
R
Redu ge Com@hanol - £ Increase
usiness 1 T
Energy As Usual \ / Energy
In 2025 .
Security " £ Security
P C
For specific details on the assumptions Gas-to-Liquids gﬁpspcéed t?%meSt'c
underlying the options on this ocueto
chart, go to www.wri.org/usenergyoptions

Coal-to-Liquids
(with carbon capture)

Coal-fe-hjquids
Revised 7/10/2008 (nn
captufe)

v
Negative Climate
Characteristics




Hydro (dam) Water consumption and greenhouse gas emission
of energy generation technologies
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