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Transformation: CO2 emission, a rapid change

CO2 Emissionin China
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What we did in 2013

* Modeling analysis for key factors toward 2 degree target

* National 13 Five Year Plan: key indicators on energy and
CO2

* Energy and CO2 policy roadmap in Building: MOHURD study

* Energy and CO2 policy roadmap for Transport: Ministry of
Transport

 Carbon Tax regulation design

e Roadmap for CCS 1n China

e Up-Grading of Chinese Economy: Case study for Yangtze
River

 Cap on coal modeling study

« EST cap setting for Tianjin

« EST design for 7 pilot cities

* Energy Plan for Gui Yang city

 [PCC things

 Scenario for China, US, Japan, EU



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

 Land use emission reduction policies: so far relatively poor

* Climate change target: China is key part of that

» Can we pay for 1t? Cost and benefit



Products output in major sectors, Low Carbon and ELC
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Final energy use by sectors
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Transport energy demand
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Energy demand in tertiary
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Urban household Energy demand
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Rural household Energy demand
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Energy demand in building
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CO2 Emission Reduction from CCS in
power generation
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Power generation capacity with CCS
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Annual Investment for CCS in China
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Coal use will reach peak by 2015
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Industry CO2 emission will reach peak before 2020
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SO2 Emission

N

\5.

20NE

2010 200N 2020

20CEN

1000ton

Black Carbon Emission in China

N\

o=

‘\ \‘O_ —o— BaU

o

\. —l—- LowCarbon

NOx Emission in China, ELC scenario

16.0
14.0
12.0
10.0

8.0 B Other

6.0 B Power generation
4.0
2.0
0.0

20NN 2NNE 2010 2000 2020 2NAN___I2NEN

PM2.5 Emission

B Other

B Power generation

2005

2010 2020 2030

Mercury Emission

040 2050

B QOther

B Power generation

2000 2005 2010 2020 2030 2040 2050




Can we do 1t: Peak before 2025?

» 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

e Economic ability is getting much stronger to pay for low
carbon development

 Global target need us move faster

* Low carbon development 1s getting to be a main stream in
China
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Technology learning curve
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By 2020, Wind 200GW to

250GW, Solar 50WG
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Price: US$38000

Bubsidy: US$15000(Shanghai), no need to_apply number
plate(cost US$10000)

US$18000(Beijing), no need to apply number plate(By

Oct. 2012, 1.1 million people apply for 20000number
plates per month),



Renewable Energy

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

* 2009 Energy Bureau: Wind 8O0WG

* 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.



Renewable Energy

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

« 2009 Energy Bureau: Wind 8S0WG

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

« 2013, the 12™ Five Year Plan: 20GW of solar PV by 2015,
150GW wind

* February 2013, 35GW PV by 2015

 Now: Wind 200GW to 300GW, Solar 50WG to 120 GW

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

e By Nov.2013, the plan on renewable energy development
could be revised again, 43GW for solar.



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



The New Five Year Plan on Air Pollution Control

* From 2013 to 2017

e Target: 30% 1mprovement of air pollution

A package of policies

* In which: reducing coal use in key areas including Beijing-
Tianjin-Hebei region, Yangtze Delta Regions, Pearl River

Delta Region

e Clean o1l supply for vehicle, upgrade emission standard and oil
quality

» Regulation on diffusion on high efficiency cars



R&D Expenditures in China

US R&D expenditures in 2008

1078 Yuan
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Investment in Energy Industry in China Energy Expenditures in China
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