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Keyword: Transition — mitigation to reach some climate change
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Transformation: CO2 emission, a rapid change

CO2 Emissionin China
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Transformation: Economy system

Investment by industrial sectors
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Products output in major sectors, Low Carbon and ELC
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Transformation: Energy efficiency

Unit energy use for key products, LCS Scenario

Unit 2030

Kgcelt 564

Kgcelt 36

Kgce/Weight
Cases 14.5

KgcelJiHk 433

Kgce/t 1189

Kgcelt 713

Kgcelt 290

Kgcelt 890

Calcium carbide

Kgcelt 1215

Copper

Kgce/t 931

Aluminum

kWhit 12170

Kgce/t 761

Gce/kWh 287

Transformation: Building

* Low Carbon House
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nsformation: Transport

Transport, Low carbon scenario

Primary Energy Demand, Enhanced Low Carbon Scenario

2003

2010

2020
5

2030

2040

20450

W EioDiese

Etharal

mBiomass
___Eo er
B =0lar

Eiadind

mMuclear

O Hydro

OM.Gas

| il

2005 2010 2020 2030 2040 2050

Family car ownership, per 100HH Urban 3.37 14 36 65 77 78

Rural 0.08 0.2 8 38 70 90

Family car annual travel distance, km 9500 9500 9300 8635 8300 7480

[Average engin size of family cars, litter 1.7 1.6 1.6 1.6 15 1.4

Fuel efficiency of car, L/100km 9.2 8.9 7.1 5.9 4.8 4.1

Share of MRT in total traffic volume, % 0.011 0.016 0.025 0.046 0.1 0.21]

Share of Biofuel, % 1.10% 1.30% 4.1% 7.70% 12% 13%)

Share of electric car, % 0% 0.12% 3.2% 6.80% 12.5% 19.8%
Share of fuel cell car, % 0% 1.60%

27/06/2014



27/06/2014

Transformation: Power generation

Power Generation Capacity
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Transformation: CCS
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Good news

» Technology progress is much faster than our model says:
learning curve effects

 High GDP growth could support low carbon development in
China: all cost analysis in models are very small compared
with GDP

* China’s low carbon related technology manufacture is getting
leading in the world: benefit for economy

* Local environment issues will be a very strong factor to go to
clean production, nearly match with low carbon development

Transformation: Technologies

Technology learning curve

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

25OGW’ Solar 50WG Oct. 2012, 1.1 million people apply for 20000number
plates per month),
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SO2 Emission
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Bubble size corresponds to incremental energy provided or
avoided in 2025. The reference point is the “business as
usual” mix in 2025. The horizontal axis includes

i as well as aspects of
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 BaUu
D 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

Positive Climate
Characteristics
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POWER_BOX by Baosteel

2kW wind
10kW Solar PV
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Challenges for short term energy system in China

» \We are in a rapid change period, energy system need to
response right now.

* But it is difficult to make change due to inertia. It could happen
in decades in other countries, but maybe 5 to 10 years in China

* Coal peak before 2015? Coal fired power plant peak by 2013?

» Much more natural gas demand

* Energy pricing should be higher, and need public to
accept(public education)

* There are still more space for new policies

* It could be a big movement in China’s energy system, all
aspects

The expected big changes in energy system in China

» Coal consumption start to decrease, coal industry should be
ready for it, and make own long-term strategy: local
manufacture, export/import, security, clean coal use.

» Much more natural gas demand, need to work out for the
supply

» Much faster progress on renewable energy, both centralized
and distributed

* Grid should be reconstructed to support the system

* Energy price increase, to cover energy environment externality.

* Large scale of nuclear in

» Much lower growth rate for energy demand in China
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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

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

* February 2013, 35GW PV by 2015

* January 2014, 43GW by 2015

* Now: Wind 200GW to 300GW, Solar 50WG to 80 GW by
2020

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

FIGURE 11: FINANCIAL NEW INVESTMENT AND SMALL
DISTRIBUTED CAPACITY IN RENEWABLE ENERGY BY COUNTRY,
2010, AND GROWTH ON 2009, $BN

Growth:

china | | <08 28%

Germany [N 410 100%
United States || 296

itaty | 13.8

Brazil [ 6.2
Canada [l 52

spain [ 49

France I 40

india [l 40

Czech Republic [ 3.6 102%

® Financial new investment = Small distributed capacity

15



27/06/2014

FIGURE 4. RENEWABLE POWER CAPACITIES* IN WORLD, EU-27, BRICS, AND TOP SIX COUNTRIES, 2012
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FIGURE 9. HYDROPOWER GLOBAL CAPACITY, SHARES OF TOP FIVE COUNTRIES, 2012

FRest of World 48%

FIGURE 10. HYDROPOWER GLOBAL NET CAPACITY ADDITIONS, SHARES OF TOP FIVE COUNTRIES, 2012
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SOLAR PHOTOVOLTAICS (PV)

FIGURE 11. SOLAR PY GLOBAL CAPACITY, 1995-2012
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FIGURE 12. SOLAR PV GLOBAL CAPACITY, SHARES OF TOP 10 COUNTRIES. 2012
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SOLAR THERMAL HEATING

FIGURE 15. SOLAR WATER HEATING GLOBAL CAPACITY ADDITIONS, SHARES OF TOP 12 COUNTRIES, 20m
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FIGURE 16. SOLAR WATER HEATING GLOBAL CAPACITY,
SHARES OF TOP 12 COUNTRIES, 2011
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WIND POWER

FIGURE 18. WIND POWER GLOBAL CAPACITY, 1996-2012
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Transformation: Low Carbon cities

Beijing CO2 emission from energy activities, Peak CO2
emission around 2015
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