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The China Sustainable Energy Program
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Deng Xiaoping's “Three-Step Strategy
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Increase 1980 GDP by one-fold, and
insure basic living standards;

By the end of the century, double
GDP, and increase the standard of
living to a level of relative comfort;

By mid 21t century, bring GDP up
to par with mid-level developed
nations, and raise the standard of
living to a level of relative
prosperity, while undergoing basic
modernization.
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The Foundation for Energy Efficiency, Renewable Energy, and
Energy Security in China
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» China faces a shortage of oil
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Low-Carbon Paths and Energy Efficiency: From 1980 to 2000, China’s GDP
o quadrupled.while_energy consumption.doubled
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China’s National Energy Plan 2020
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* Energy Supply Security

 Priority to Energy
Efficiency

» Energy Mix Optimization
» Environmentally Friendly
» Market Transformation

* Led by Government

« REERE
.« TREILSE
o« ithfiiie
o IBERUF
o TEAR
- BUNFIR

Energy Consumption Elasticity, 2000-2005
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Energy Intensity and Energy/GDP Elasticity (1980-2005)
‘ e Energy Intensity & Incremental Energy Intensity —Elasticity‘
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China’s Energy Intensity
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Premier Wen Jiabao
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The first quantitative target.
A lever to optimize economic
structure.

A safeguard for energy supply
security.

A political and economic
target.

A measure to cope with
environmental degradation
and global warming.

TEMPERATURE ANOMALY (°C)
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Global Warming: Broad Impact
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Temperature
i
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Sea level rise = -
P L Ek Precipitation
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Health Agriculture Impacts on Species and
impacts mpact: coastal arcas natural areas

Efosion of boaches
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Shrinking Polar lce #HbyK 55 W 4a

Satellite image of arctic ice
in the summer of 1979
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The Impact of Climate Change
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(more likely)
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Source: Princeton Geophysical Fluid Dynamics Lab
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Agricultural Resources: Potential Change

in Grain Yield due to Doubled CO;

-30% -10% 10%  30% physiological CO; effects included
Percent of Change in Yield Source: Rosenzweig and Hillel (1993)
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Based on GISS model;




Rising Sea Levels
R PN

-6¢7Kﬁﬁ%ﬁéf@ﬁﬁﬁ% - _Increz.ased risk of flpods, potentially
S displacing tens of millions of people.

- Highest risk: Small island states and low-

%ﬁgg%gﬁ%ﬁﬁﬁﬂ* lying deltaic areas.
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adaptive capacity; 13 million people at risk.
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* One third of the world’s
population is now subject to
water scarcity.

* The population facing water
scarcity will more than double
over the next 30 years.




Frequency of Billion-Dollar Weather Disasters
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Global Warming in China
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Glacial Melting
Natural Disasters
— Sand Storms
— Drought

— Floods

k)1 @tfk,  Melting Glaciers
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The Mt. Gongga glacier has shrunk several hundred meters in the last
decade.
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The Tibetan Plateau
“Water Tower”
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1 Photographs of the glacier
under Mount Everest

*Upper: May 1960
[ ower: May 2005
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Consequences of Permafrost Degradation
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JER ¥ 422 Beijing Sandstorm, Spring 2006
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e 19603 there were 8 sandstorms; 13 in the 1970’s, 14 in the 1980’s and 23 in
. Since 2000, 20 severe sandstorms have been reported.

20063 EHEIPLR
A Chinese sandstorm reaches
South Korea, March 2006
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Summer 2006:
» Drought = 15 provinces

» Water scarcity = 18.03 million
people

* Affected farmland = 0.13 billion mu

&M Typhoon

Xl 2006 T phOOﬂ:
e Dead and |||issing =1,500

20064 £ W fifi i -
. R%. J=fmE, ° Thefrequency and economic
C.35 1500 AFE T8k impact of typhoons has

increased significantly.




parts per million
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Carbon Dioxide Concentrations

Ice Core Data Mauna Loa
(Hawaii)
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Developed and Developing World CO2
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Emissions, 1990-2100
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World Carbon Dioxide Emissions
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Atmospheric Stabilization Emissions Paths
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Business As Usual
750 ppm ceiling

550 ppm ceiling =
2 X Pre-Industrial CO

350 ppm ceiling

1990 2015 2040 2065 2090 2115 2140 2165 2190 2215 2240 2265 2290
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2050 Forecast:
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Business As Usual:

Global carbon emissions could more than
double.

The ‘Big 3’ economies (China, US and India)
are projected to account for over half of global
emissions, up from around 45% today.

The EU’s share of global emissions will
decline from 15% to just under 9%.

There are technologically feasible and low-
cost options to control carbon emissions.

The estimated cost to GDP of following such
strategies is no more than 2-3% in 2050,
equivalent to sacrificing one year of economic
growth to reduce carbon emissions by 60%
2050
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World Wildlife Fund 2050 Forecast :

2006 Living Planet Report
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If current trends continue,
humans will need two
planets' worth of natural
resources every year.

Species populations have
diminished by 1/3 between
1970 and 2003.

CO2 emissions have risen 9
fold between 1961 and 2003.

2050 Forecast

RE (LRSERE)
British Global Climate Change Report
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Nicholas Stern, former World
Bank chief economist

Global warming will cause global
GDP loss of 5% per year. If broader
risks are considered, the potential
GDP loss rises to 20%.

At current rates, global temperature
will rise 2-3 °C in the next 50 years.

Failure to act could plunge the
world into an economic crises on par
with the 1930s depression and the
damage of two world wars.

If we don’t act now, the cost of action
will rise by 5 to 20 times in the
future.




China’s 2050 Forecast: #°

Global warming has the potential to be
enormously destructive:

* ARFE20044F T AR [ A0
E‘Jfﬂ: Il bﬁ%éﬂ’bﬁ EP @ﬁﬁ — China’s droughts and floods will increase,
E@ﬁ%ﬁ_@ﬂ%%ﬁ@g@@ EX and glaciers will retreat (glaciers in the
B. E50E \E%E(JZS e, western mountainous regions will be
b & B vk i e =6 hn reduced by 21 percent), posing a grave
, & 1 He k| ESRIE 48, 7 threat to water resources.
%BEIZ?]K)HE%R‘ D T21%0D : : .
VR — Agricultural production costs will
s KB A §§Ui‘&ﬁ%ﬁ increase, such that production will tend to
%o ﬁﬂiﬁﬁ@%%}g, Jkr= decrease and production capacity will fall
BAE, &Er= EEEI.O% by roughly 10 percent.
ZE/‘E? éﬂ?"ﬁr{lﬁﬁﬂlﬂ = E(J—é'\i — Global warming poses a serious threat to
A éﬁ%k%g? /I\IXFK Eg%’%"ﬁ ghina’s frozen regions, marshlands, and
2 A AN ts.
T - 7130- 70K 2 H i e
7K%@ﬂ%§ 1&5 ° ﬁﬁ’@@ﬂﬁ — Sea levels in the five coastal regions will
R . rise by at least 30 to 60 cm.
- s_res_hw%ter supply and quality-will
iminish.
China & Global Warming
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Projected Carbon Dioxide Emissions:
Base Case and High Economic Growth
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Source: U.S-BOEAnnuat-Energy Outlook, 2064




Biggest Culprits: Coal and Cars
TR E : HERANRE

U.S. Carbon Emissions China Carbon Emissions
s ASLE 3 [ B HE
Natural Gas 703?;:

21%

Natural
Gas
3%

oil Qil
42% 24%

ource: IEA, 2004

2050 Energy Goals
1 [ BB I8 & 20504 H #7

« CO, concentration < 380ppm
Temperature Increase Threshold <2 C
© ZEABRKRSIRE< 380ppm
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A Clean Energy Future
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Energy efficiency and Renewable Energy are
Fundamental for a Clean Energy Future
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China’s Emissions With Technological Advancement
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Source: P. Bernstein, 8. Tuladhar, and W. D. Montgomery, “Potential For Reducing Carbon

Emissions from Non-Annex B Countries through Changes in Technology”, forthcoming in
Energy Economics




Technology Solutions
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Poly Generation $£ <4t 2 BXF=

Feeds Gasification Gas Refining End-products
Combustion Turbine
Oxygen . Electricity
HRSG Steam
Chemicals
Hydrogen
MERCURY SULFUR /CO,

o MW Ammonia

g Syngas
Coa| . Methanol

SULFUR |
Sulfur

Solids

CO, Sequestration
Option




Geologic Sequestration of CO2
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Geologic (Sub-Surface) Sequestration
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Action plan to improve energy

efficiency: By 2020, reduce energy
efficiency by 20%

27% improvement by household
appliances

30% improvement by enterprises

26% improvement by the
transportation sector

25% improvement by
manufacturing




California 2020 Climate Targets
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June 1, 2005 Climate Policy Act  20054F 6 B 1 HARBUSEER

By 2010: Cut emissions to 2000 levels HEBFEHIZE2 0 0 0 FEHKF
By 2020: Cut emissions to 1990 levels HEEFEHIZE] 1 9 9 0 FKF

« By 2050: Cut emissions to 80% below 1990 levels HHTZE1 9 9 0 EE:A
LFEwD 8 0%

Source: Union of Concerned Scientists

California 2020 Energy Goals
I 20208895 H #r

ﬁ$*ﬂ—<{/¢ Automobile Standards: 30% CO2
Ly reduction from new cars and light
?UZD%I-/?T6WR$@%EHFH trucks by 2016.
B (0}

Renewable Electricity Standard:

] AR L hR v Large utilities must increase

$& 755 AT AR L R renewable energy purchases,
2017 4E%320%,2020 reaching 20% by 2017, 33% by
’ 2

% %33% 020.
N Efficiency Programs:
RERIN H : Electricity and natural gas
FER/DRHE 1 %, K efficiency programs must reduce
SRS THFE0.5% electricity use 1%oper year,

Source: Union of Concerned Scientists natu ral gas by 05% per year.




U.S. Carbon Reduction Policies
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TR LA HX.  West Coast States have
WAL agreed to pursue regional

carbon reductions:
. BUE AMBRE |
H#r  Set CO, reduction targets

) ?}%g%)ﬂ BN e Tighten appliance standards
EiggiﬁﬁE « Joint purchase of hybrids
%i‘_%g‘ﬁ%ﬁ%  Reduction of diesel use

FH HeA5) » CO, emissions reporting

« Increase in renewable energy

o H SRR H
UK Climate Change Program

o %37 F-20004F * Established in 2000

W E B A,  Kyoto Protocol:
2008-20124F, =S 44 commitmentofa 12.5%

HEBOAEXT T-19905E K%k reduction in greenhouse gas
(BRI 2D 12.5%. emissions by 2008-2012

relative to 1990.

* 20104, EHCO2/
HE B X F19904E  * Domestic goal: 20% CO2
/>20%. emissions reduction relative

to 1990 by 2010.




FERE 4 UK Carbon Trust

- L + An independent body to
* HEI"T@@E%EE&_\L promote carbon reductions in

o VERh—AMEBET AR  industry and commerce.
SRR ISR AN

» Funded through Climate

E1E Change Levies.

« BEBEVIE TS

TSR  Advises industry (e.g. site visits)
o NEERI B RBEEA  « provides low-cost loans for
K energy efficiency projects.

* jg[ﬁ}%{)&ﬁlfﬁzkﬁﬁ—%ﬁﬁm  Provides venture capital for
BRI X B 5 ¥t investments in early-stage carbon

reduction technologies.

hE I 4  China’s Carbon Trust

« 10H26-27H, HEZI» « The Asia Carbon Trade Exhibition:
WHBRE RS :  (HE)
WIRHER WA NE Al revenue from China’s carbon trade
R, T R 00 L T g e an

B, BERTSEE  increaseenvironmenta .

}%{Edj&*ﬁ%%%%&dj * Morgan - Stanley:

¢ BERUERISERKSE Wil invest 3 billon USD and cred
, BRLA301LFE T S5HRHE \g!\r/éer:f?gsg(te gas! r:a%rlljéfio? Spog(r:;?ns!tiaothe
HOEBUE A SRS next5years
R
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Deng Xiaoping’s Three-Step Strategy—2050
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~ « Implement energy efficiency
~ standards to achieve social and
| economic development goals
~through clean, low-carbon,

~ sustainable and low-cost energy
____ options.

2000-2050: Energy Demand Scenarios
2000-2050 fEYR 7 K 1% =%
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A New Scenario: .
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5T Thank you

fgyang@efchina.org
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The China Sustainable Energy Program




