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Go much behind the pictures

Present in detail for key factors
Join modeling forums/workshops/projects

Make study on key factors: economy structure change, carbon
pricing, roadmap for new technologies, CCS etc.

Make data transparency

Publication/public available

Keep a good modeling research team for long time




What’s the future of China’s low carbon policy: key factors

« Economic structure optimization policies

 Energy efficiency policies

» Renewable energy/nuclear power generation oriented policies
* CCS

 Low carbon consumption/ lifestyle

e Land use emission reduction policies: so far relatively poor

» Climate change target: China is key part of that
» Can we pay for it? Cost and benefit




Investment by industrial sectors
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Products output in major sectors, Low Carbon and ELC

Unit

Steel

Million

Cement

Million

Glass

Million
cases

Copper

Million

Ammonia

Million

Ethylene

Million

Soda Ash

Million

Casutic

Million

Paper

Million

Fertilize

Million

Aluminum

Million

Paper

Million

Calcium ¢

Million




Unit energy use for key products, LCS Scenario

Unit
Steel Kgcelt
Cement Kgcelt
Kgce/Weight
Cases
Brick Kgce/ /it
Ammonia Kgcelt
Ethylene Kgcelt
Soda Ash Kgcelt
Casutic Kgcelt
Calcium carbide Kgcelt
Copper Kgcelt
Aluminum kWhit
Paper Kgcelt
Electricity fossil fuel]Gce/kWh

Glass
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Transport, Low carbon scenario

]

Share of fuel cell car, %
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Power Generation

2000

2005

2010

2020

2030

2040

2050

™ Bio

™ Solar

M Wind

M Nulcear
M Hydro

™ N.Gas

M Oilfired
M Coal fired




CCS future
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OUS—-Critical

O Super Critical
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SO2 Emission NOx Emission in China, ELC scenario
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A Snapshot of Selected China Energy Options Today:
Climate and Energy Security Impacts and Tradeoffs4

; , ; Positive Climate
Bubble size corresponds to incremental energy provided or ..
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
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
comparing low energy scenario and BaU

Power Sector (this size corresponds to 40 billion kWh) by
comparing low energy scenario and policy BaU
Transport Sector (this size corresponds to 200 thousand
barrels of oil per day) by comparing low energy scenario
and BaU

™\ Transport Sector (this size corresponds to 200 thousand
barrels of oil per day) by comparing policy BaU scenario
and BaU

Cellulosic
Ethanol

Reduce con@uana | Increase
usi 1

Energy As Usual Energy
In 2025 .
//

For specific details on the assumptions Gas-to-Liquids Expanded Domestic

underlying the options on this roductlon

chart, go to www.wri.org/usenergyoptions
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(with carbon capture)
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Revised 7/10/2008 (nn
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Negative Climate
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Water consumptlon (m?/Mwh)

Close-loop nuclear |
3 v

Close-loop GO

Open-loop
1

Dy solar thermal

-150

Water consumption and greenhouse gas emission
of energy generation technologies

Hydro (dam}

. Geothermal

This size = 100,000 MWh/fyr .

Close-loop solar thermal

Close-loop SC with CCS
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28 key technologies in the
enhanced low carbon
scenario in China

Sector Technology Description Note
Industry High energy|High efficiency furnace,|Nearly in
technology efficiency kiln, waste heat recovery|market
equipment system, high efficiency
process technologies,
advanced electric motor
New manufacture
process technology|
for cement and steel
CCS In cement, steel making,
refinery, ethylene
manufacture
Transport Super high efficiency]Advanced diesel hybrid
diesel vehicle engine
Electric car
Fuel cell car
High efficiency|30% higher energy|
aircraft efficiency
Bio-fuel aircraft
Building Super high efficiency]With COP>7
air-conditioner
LED lighting
In house renewable|Solar PV/Wind/Solar hot
energy system water and space heating
Heat pumps Mature
High isolation Mature
building
High efficiency Mature
electric appliance before 2030
Power IGCC/Poly- With efficiency above 55%
generation Generation
IGCC/Fuel cell With efficiency above 60%
On shore Wind Mature
Off shore wind Mature

before 2020

Solar PV

Solar Thermal

h .
4 Generation
Nuclear

Advanced NGCC

With efficiency above 65%

Biomass IGCC

CCS in power
generation
Alternative fuels |Second generation
bio-ethanol
Bio-diesel Vehicles, ships, vessels
Grid Smart grid
Circulating Recycle, reuse,
tecnologies reducing material

use




Can we do It: Peak before 20257

e Economic structure will change soon, pushing by policy or
wait until market decide(this will cause big problem for low
capacity utilization)

 Technology is ready

« Economic ability Is getting much stronger to pay for low
carbon development

 Global target need us move faster
 Low carbon development is getting to be a main stream in
China
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Good News: Rapid GDP growth could provide strong support

e By 2015, GDP in China could reach 75trillion Yuan(in current
value)

* Newly added accumulated GDP is 450 Trillion Yuan

e Cumulated GDP is 860 Trillion Yuan

* All the investment need in all modeling study is much small




What Is the role of technologies In
the mitigation?

Technology learning curve

== Fuel Cell IGCC

== Hydrogen Car

==fe= Poly-Generation

=== Solar Thermal Power
== p\/

=@ 4th Generation Nuclear
=== Off shore wind

== on shore wind

Biomass Power
==¢=Advanced NGCC
== Electic Car
=== CCS

Solar 2010
Wind 2010
CCS-PostC
CCS-Enduse

LED Lighting




Policy roadmap: Super high efficiency air conditioner

o Efficiency Standard: COP, MEPS
e Government Planning
 Subsidy

Start COP

2009 2015 2020 2025 2030 2035 2040 2045 2050
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Technology learning curve

=#=FuelCell IGCC

== Hydrogen Car

=== Poly-Generation

== Solar Thermal Power
== PV

=@ 4th Generation Nuclear
=== Off shore wind

=== on shore wind

Index, 2005=1

Biomass Power
== Advanced NGCC
== Electic Car

CCs

Solar 2010

Wind 2010

CCS-PostC L Al o

CCs-Enduse = T e ey g ‘**:I —

LED Lighting i e " —— o —
e Py . 9 o |
SRELESORYK/3E/m 47 5 53569/1551/1540mm, &
ENLAAOOREERZE,

lectricty = |
piprite. BARE

Price: US$38000
Bubsidy: US$15000(Shanghai), no need to_apply number

: plate(cost US$10000)
By 2020’ Wind 200GW to US$18000(Beijing), no need to apply number plate(By

250GW, Solar 50WG Oct. 2012, 1.1 million people apply for 20000number
plates per month),
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Primary Energy Demand in Beijing

=== Bal

== Policy Scenario
=== Ehanced Policy

2005 2010 2015 2020 2025 2030

Peak CO2 emission by 2015, to be a low carbon city by 2030,
comparable with Tokyo, and Shanghal, Tianjin are thinking in
similar way




Renewable Energy

» Renewable Energy Planning 2006: wind 30GW, Solar 2GW by
2020

» 2009 Energy Bureau: Wind 80WG

2010 Energy Planning: Wind 150 GW, Solar 20GW by 2020

 Now: Wind 200GW to 250GW, Solar 50WG

 Based on the conclusion from Chinese Academy for
Engineering, grid in China could adopt these renewable energy
power generation in short term.




Natural Gas Scenarios

e In 2010,Natural Gas use 107.2BCM, while 12.2BCM imported.

* In our low carbon scenario: by 2030, 370BCM

 NEA’s planning: 260BCM by 2015/230BCM




