4/5/2011

ove - 513
Mark D. Levine
FEHTE R ER LA E

Lawrence Berkeley National Laboratory
For EESI
April 5, 2011

o FXALT1988 Established 1988

. %}Er.l* Hh [ R VR AT 5T 2= 5 B DAR oAl SO X R A, B
SEH:
Mission: China Energy Group works collaboratively with
groups in China and elsewhere to:
- REPEEBYAREER
enhance the capabilities of Chinese institution that promote energy
efficiency

- [RETRBRKRR
assist in energy efficiency policy development
- WRPEKRRIRSE S

research the dynamics of energy use in China.
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Savings calculated 10 years after standard takes effect.

Leadership of 5-yr program:
U.S. China Clean Energy Research
Center — Building Energy Efficiency

$25M over for 5 years U.S. side
matched by equal contribution from China




4/5/2011

M EZ SE F E

View from Outside China Looking in

1980-2002
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Source: China Energy Group, Lawrence Berkeley National Laboratory
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This “decoupling” between economic and

energy growth was . it was
and was

accompanied by a collection of




2002-2005

M200232005F 18], F EIIBEIRmE (AL
GDPRIREIREFE) HIL T H1980FLIRE —
T, FEEAET BEREM,

From 2002-2005, intensity (energy/unit
GDP) for the first time since 1980
with very significant consequences
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1980-2002:
FHEE T 5%
Average Annual Decline of
5% per year

2002-2005:
FEEE A%
Average Annual Increase of
5% per year

1984 1988 1992 1996 2000 2004

i EChina

1984 1988 1992 1996 2000 2004
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£ Ik Global Average

Million Tonnes of Carbon Dioxide
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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. goviemeu/aerfenvir.html; US data of 2008 is from EIA, Emissions of Greenhouse Gas Report, "Table 6 Energy-Related Emissions”, 2009. 17
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.

- BE. AHER, ERURGEEEEMBRAFTRAI SR K
Unprecedented construction boom: houses,
commercial buildings, roads, rail

« MAERXTFALAY  HOKEZH K
Entrance to WTO: export boom

« BURHIERAXTRERSRA T R BHEN
Fruits of inattention to energy efficiency
policy apparatus
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2005-2010

20054F 1 R E 3 ESFE N IFHEIR 8 FE1K20%
2005 Announcement by Politburo mandating a
20% energy intensity reduction in 5 years
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Followed by similar statements and actions by the
Premier, the National Peoples Congress, and NDRC

& th il T S T L IHE
And a multiplicity of actions on the provincial
and local levels

1980-2002:
FHAAE TIES%
Average Annual Decline of
5% per year

2002-2005:
FHEE EF5%
Average Annual Increase of
5% per year

2005-2009:
TRE15.6%

15.6% Decrease

1984 1988 1992 1996 2000 2004 2008
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LMV Industry

« +KE AT T Ten Key Projects
PRIE TR (W) Bt T renovation of coal-fired

industrial boilers
X 3 B2 T#2 district level combined heat and power
projects

LA EF P T waste heat and pressure utilization
A MEBRA M IHE oil conservation and substitution
ML RS 6L T2 motor system energy efficiency
B RGMALTHE energy systems optimization

« FHRAAATHE4TSEN Top-1000 Enterprise Program
« RHE/NKEINVEIRY /G786 Small Plant Closures
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2% Buildings

+ K& ST Ten Key Projects

%ﬁ_aﬁﬁélﬂ Incentives for energy efficiency and conservation in
uildings

ﬁéﬁlﬁlﬁ Energy-efficient lighting

BUFHLH T R 2 Government procurement of energy efficiency

products

L SR AR UERIBERUAR IR Appliance standards and energy-efficiency labels

INEREF EEVRFRAERSLHE Enhanced enforcement of building energy
standards

M ECE R Financial Incentives

t B EIE & Central government funds
HiF B EIE S Provincial government funds

5 A AR 22 J35200-2507E I FIIR H 200-250 RBM/tce saved

award program

2010-2050
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Four-year effort: Nan Zhou (lead),
David Fridley, Nina Zheng, Jing Ke, Lynn Price, and
Mark Levine

50% (now); 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)

0 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:
470in U.S.; 215 in Korea; 435 in Japan; for Chinain
2050, 250.
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Million tonnes of cement

24 m2 (today); 46m2 (2050)
o U.S. 2005: 75.8 m2, Japan 2003: 35.5 m?

major appliances all close to
saturation in 2009

U.S. levels in 2020; continued improvement

52 m2 — 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.

o0 Wind: U.S. had 35.16 GW in 2009, Japan had 2.2 GW in 2009

0 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

mRail  EEEREL
Buildings BB

Highway and Roads
EEABRME R AREY

2005 2010 2015
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Continued Improvement
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Accelerated Improvement
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——|EA Ref

LBNL CIS

—ERILC @ IEA
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Note: Y-axis not scaled to 0.

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; Low Carbon; RES: Residential; EAF: Electric Arc Furnace; TRA: Transport; EV: Electric Vehicles; CIS: 34
Continued Improvement Scenario; OFA: Ocean Freight Activity; ALC: Accelerated Low Carbon; AIS: Accelerated Improvement Scenario
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7,500 IND +25%
7,000 OIGDP GR

MAC +25%
6,500 GDP GR

6,000 IND +25% HI P

5,500

5,000 ——RES +25% FA
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4,000
3.500 —COM -25% FA

3,000 / IND -25% HI P
2,500

2.000 IND -25%
’ OIGDP GR
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Note: Y-axis not scaled to 0.

LBNL CIS

Total Primary Energy Demand (Mtce)

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

The reason our results are from a modeling point
of view is that our model has tremendous detail

at the end-use level: We account for saturation
and energy performance of appliances, heating
and cooling equipment, buildings, individual
industrial sectors, all types of vehicles.
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o BH. BERAFHEAER. A%, %, hEFERASHELSE
2030£E /IR A1 G Bl iE 3
L 7E20304E 820354 7 [FHEr I8
o PRI SR
Wk

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, cement, steel, fertilizer use, etc. will in the
2030 time frame

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

PRI Ay e A ki
B £ K ZEA

as it continues to build out its infrastructure
- X RIEE FAT AR SEILA BURR BRI K R 72~ 1%

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

Al ok,
As aresult, it makes
at this time

BRI ARIE T 328 2 ],

TREFF RS BT E

as this assures improvement regardless of uncertain economic
growth rates
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