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Mission: China Energy Group works collaboratively with
groups in China and elsewhere to:
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enhance the capabilities of Chinese institution that promote energy
efficiency
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assist in energy efficiency policy development
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research the dynamics of energy use in China.
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Beijing Energy Efficiency Center and
the Energy Foundation China Sustainable Energy
Program
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energy efficiency

for China
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Chinese in various aspects of energy

efficiency
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Comparison of 3 Gorges to Refrigerator
and AC Efficiency Improvements
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View from Outside China Looking In
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1980-2002
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This “decoupling” between economic and

energy growth was . 1t was
and was

accompanied by a collection of
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The Bad News

2002-2005
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From 2002-2005, intensity (energy/unit
GDP) for the first time since 1980

with very significant consequences
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kg coal equivalent/10,000 (2005) RMB
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US Data from 1950 to 1979 are from: Carbon Dioxide Information Analysis Center (ORNL), 2006. US data from 1980 to 2007 are from: EIA, Annual Energy Review, 2009. "Environmental Indicators",
http://www.eia.doe.gov/emeu/aer/envir.html; US data of 2008 is from EIA, Emissions of Greenhouse Gas Report, "Table 6 Energy-Related Emissions"”, 2009. http://www.eia.doe.gov/oiaf/1605/ggrpt/carbon.html;
China emissions are derived from revised total energy consumption data published in the 2007 China Statistical Yearbook using revised 1996 IPCC carbon emission coefficients by LBNL. Per-capita emission
data of US are from Carbon Dioxide Information Analysis Center (ORNL), 2010 and EIA, International Energy Statistics (Database).
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US Data from 1950 to 1979 are from: Carbon Dioxide Information Analysis Center (ORNL), 2006. US data from 1980 to 2007 are from: EIA, Annual Energy Review, 2009.

"Environmental Indicators", http://www.eia.doe.gov/emeu/aer/envir.ntml; US data of 2008 is from EIA, Emissions of Greenhouse Gas Report, "Table 6 Energy-Related Emissions", 2009. 16
http://www.eia.doe.gov/oiaf/1605/ggrpt/carbon.html; China emissions are derived from revised total energy consumption data published in the 2007 China Statistical Yearbook using

revised 1996 IPCC carbon emission coefficients by LBNL. Population data are from US Census.
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Unprecedented construction boom: houses,
commercial buildings, roads, rail

WTOADNIA : Bt 10
Entrance to WTO: export boom

HAIXRBEHLYBEA~DOSRE (EED) DR
Fruits of inattention to energy efficiency
policy apparatus
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China’s Steel Production China’s Cement Production
1990 - 2007 1990 - 2007
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China’s Steel Production China’s Cement Production
1990 - 2008 1990 - 2008
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f Rest of World 26%
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Source: U.S. Geological Survey 2008. Mineral Commodity Summaries: Cement; China National Bureau of Statistics, 2008 20



2005-2010
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2005 Announcement by Politburo mandating a
20% energy intensity decrease in 5 years
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Followed by similar statements and actions by the
Premier, the National Peoples Congress, and NDRC

B OHIRL XV TOREA 72 1TE - TG E)

And a multiplicity of actions on the provincial

and local levels 21



kg coal equivalent/10,000 (2005) RMB
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Almost all of the policies achieved
their goals
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Policies implemented to achieve the 20%

energy intensity target
T2 Industry

« 10DEETOP YL Ten Key Projects

HRAXDTERARAT—DORIEFT renovation of coal-fired industrial boilers

MK L)L TOE - BHKES 2 =7 +  district level combined heat
and power projects

BER K NESDOFF  waste heat and pressure utilization
AN LA  oil conservation and substitution
FT—XF— AT LADE X motor system energy efficiency
T XX —VRT L L  energy systems optimization

- by Z100042% 7045, Top-1000 Enterprise Program
- IMRHETSURASE  Small Plant Closures

24



B3k (#8) Policies (cont)
#%) Buildings

10QFETAPTIF Ten Key Projects
BYIZBITEE TR T A8 TAT
Incentives for energy efficiency and conservation in buildings
B BB Energy-efficient lighting
B X BRI BT BB E
Government procurement of energy efficiency products
BB AL = 351
Appliance standards and energy-efficiency labels
BEY) T RNX —EEOREITRL
Enhanced enforcement of building energy standards
FEIEFHKICEBIT 5 EEE, BDE =X REE
Heating energy retrofits in N. China
Tt Z2—0O%E (P—EXEHRLE) Industrial restructuring

BB —1 2747 Financial Incentives

HRBFFDE 4L  Central government funds

HEBERFDE4E  Provincial government funds

200-2507T/teeEiFIT xR EI 0T A
200-250 RBM/tce saved award program

25
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A View of the Future

2010-2050
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Four-year effort: Nan Zhou (lead),
David Fridley, Nina Zheng, Jing Ke, Lynn Price, and
Mark Levine
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Somewhat projections:
7.7% (2010-2020); 5.9% (2020-2030); 3.4% (2030-2050)

Bl. 7T UE=TAEITEN LN D HURE BT XX —ME TRE D
e.g. ammonia production is driven by sown area and fertilizer
energy intensity

20504 121350%, BEDT AV B OB ALY OBEEFEH LR L
as many cars/person in 2050 as the United States
has today

20504 = T ©£300-500GW  (HEP T X U I ZHZH35, 1006W)
300-550 GW for each by 2050 (versus 35 and 100 GW in U.S. today)

HbE - B - MR - 4 Y7 7 0l
Explicit of equipment, buildings, products,
and infrastructure
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Continued Improvement
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Accelerated Improvement
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Continued Improvement Accelerated Improvement
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Total Primary Energy Demand (Mtce)

Note: Y-axis not scaled to O.
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Conv
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LBNL CIS
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ERI: China Energy Research Institute; IEA Conv: IEA convention for converting primary electricity; IND: Industry; OIGDP: Other Industry GDP;

GR: Growth Rate; MAC: Macroeconomic; Ol El: Other Industry Energy Intensity; HI P: Heavy Industrial Production; COM: Commercial; FA: Floor
Area; LOI: Lighting & Other Intensity; LC: Low Carbon; RES: Residential; EAF: Electric Arc Furnace; TRA: Transport; EV: Electric Vehicles; CIS: 31
Continued Improvement Scenario; OFA: Ocean Freight Activity; ALC: Accelerated Low Carbon; AIS: Accelerated Improvement Scenario



7,500 - ——ERIBase @ IEA Con
IND +25% OIGDP GR
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MAC +25% GDP GR
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Note: Y-axis not scaled to O.

ERI: China Energy Research Institute; IEA Conv: IEA convention for converting primary electricity; IND: Industry; OIGDP: Other Industry GDP; GR:
Growth Rate; MAC: Macroeconomic; Ol El: Other Industry Energy Intensity; HI P: Heavy Industrial Production; COM: Commercial; FA: Floor Area;
LOI: Lighting & Other Intensity; LC: Low Carbon; RES: Residential; EAF: Electric Arc Furnace; TRA: Transport; EV: Electric Vehicles; CIS: Continued
Improvement Scenario; OFA: Ocean Freight Activity; ALC: Accelerated Low Carbon; AIS: Accelerated Improvement Scenario



Note: Y-axis not scaled to O.

ERI: China Energy Research Institute; IEA Conv: IEA convention for converting primary electricity; IND: Industry; OIGDP: Other Industry GDP; GR:
Growth Rate; MAC: Macroeconomic; Ol El: Other Industry Energy Intensity; HI P: Heavy Industrial Production; COM: Commercial; FA: Floor Area;
LOI: Lighting & Other Intensity; LC: Low Carbon; RES: Residential; EAF: Electric Arc Furnace; TRA: Transport; EV: Electric Vehicles; CIS: Continued
Improvement Scenario; OFA: Ocean Freight Activity; ALC: Accelerated Low Carbon; AlS: Accelerated Improvement Scenario
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We believe this plateau is very likely to take place in this time frame
« gAfNZHR
« F AL ORI
B AYNuE:p)liE
o WATIMEMERE R E ., B R DAL

34
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and will dominate the world’s

emissions. We believe this is not likely to be the case because:

* Appliances, residential and commercial floor area, roadways,
railways, fertilizer use, etc. will in the 2030 time frame

growth rate peaks by 2030 or 2035
of energy-intensive industry will decline
 Low growth

35
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as It continues to build out its infrastructure

- BROBUSE» L 1ISFREO = AN —REZAHE® 2
Thb

— Thisis in countries who can count on an
energy growth of ~1% with current policies

MRELT.BFRT

(]

As aresult, it makes
at this time

— . PMEERCREFRERICELLTHENRADS.,
[CHYETG CENEZDND.

as this assures improvement regardless of uncertain economic
growth rates

36
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50% (now); 80% projected to increase to
80% (2050)

o U.S. 2008: 81.7%, Japan 2008: 66.5%
Increase of only 80 million in 40 years

7.7% (2010 — 2020); 5.9%
(2020 — 2030); 3.4% (2030 — 2050)

o U.S.: 2% in 2007, 0.4% in 2008. Japan: 2.4% in 2007,
-0.7% in 2008

. physical drivers
— e.g. ammonia production is driven by sown area
an fertilizer intensity

cars owned per 1000 people—today:
4701n U.S.; 215 in Korea; 435 in Japan; for China in
2050, 250.



24 m? (today); 46m? (2050)
o U.S. 2005: 75.8 m?, Japan 2003: 35.5 m?

major appliances all closeto
saturation in 2009

U.S. levels in 2020; continued improvement

52 m?2 — between current
levels in Japan (36 m?) and the US (62 m?)

30 years
o U.S.commercial buildings: 65 — 80 years, Japan: 30 — 40 years

wind and nuclear will
grow to 450 GW and 300GW respectively by 2050 in CIS, and
500GW and 550GW in AlS.

o Wind: U.S. had 35.16 GW in 2009, Japan had 2.2 GW in 2009

o Nuclear: U.S. 2008: 101 GW nuclear installed capacity, Japan
2009: 47.5 GW net capacity

reaches 33% in 2020
and 83% in 2050 in CIS, and 42% in 2020 to 95% in 2050 in AIS



Assumptions for Key Macroeconomic

& Industrial Drivers
projected to increase to 80% in 2050 from 45% in 2007
o U.S. 2008: 81.7%, Japan 2008: 66.5%

will reach 1.41 billion in 2050, an increase of 80 million
from 2007

7.7% between 2010 to 2020, 5.9% from
2020 to 2030, 3.4% from 2030 to 2050

o U.S.: 2% in 2007, 0.4% in 2008. Japan: 2.4% in 2007, -0.7% in 2008

. based
on major physical driver relationships to build environment
requirements for growing urban population, with floor space

construction area as a proxy. Assume exports remain constant.

. Ammonia production is
driven by sown area an fertilizer intensity while ethylene production
was based on population and per capita demand for plastics, using
current level in Korea and Japan as proxies



Assumptions about Other Key Drivers (1)

almost double from 24 m?2
to 46m? between 2005 and 2050

o U.S. 2005: 75.8 m?, Japan 2003: 35.5 m?

major appliances all close to saturation
in 2009

o US and Japan: major appliances all at or past saturation for the
past 20 years

moderate efficiency improvement (1/3
iImprovement relative to High Efficiency) for CIS and Moderate
Improvement of new equipment in 2010 — near Best Practice by 2020

an increase of about 25% by
2030 and 86% by 2050 to 53 m2 compared to 2005,

o in between Japan in 2002 (36 m?) and the US (62 m?) in 2003

increase by about 33% by 2030 compared
to 2005.

o U.S.2008: 67% of male employees, 89.9% of female employees.
Japan 2008: 60% of male employees, 77% of female employees.



Assumptions about Other Key Drivers (2)

Current International Best Practice
by 2050 in CIS and by 2020 in AIS
30 years
o U.S.commercial buildings: 65 — 80 years, Japan: 30 — 40 years
wind and nuclear will

grow to 450 GW and 300GW respectively by 2050 in CIS, and 500GW
and 550GW in AlS.

o Wind: U.S. had 35.16 GW in 2009, Japan had 2.2 GW in 2009

o Nuclear: U.S. 2008: 101 GW nuclear installed capacity, Japan 2009.
47.5 GW net capacity

reaches 33% in 2020
and 83% in 2050 in CIS, and 42% in 2020 to 95% in 2050 in AIS

reaches 25 %of population by 2050, compared with
21.5 % in Korea and 43.3% in Japan in 2002 and 47.4% in U.S (as
measured by cars owned per 1000 people).
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Million tonnes of cement

Cement Production
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