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"I Computers 1%

B Cooking 5%

B Flectronics 5%

I Wash 5%
21% Residential -| WS Refrigeration 9%

I Cooling 10%

I | ights 12%
Y Water Heat 13%
I Heating 32%
I Other 4%

223 - Cooking 2%

- I Computers 3%

Transggyrtatmn I Refrigeration 4%

¢ 18% Commercial - W Office Equipment 7%
I Ventilation 7%
I Water Heat 7%
N Cooling 13%
I Heating 16%
T Lights 28%
I Other 10%
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High-efficiency & smart appliances

Industrial process improvements

REdRIl &, B EiEd

IERT T RGRRTT R

Energy measurement, display & controls

Sector-specific system solutions

Energy efficiency services  #e3uik %

Basic science ZEAFLF




[E;

FEL eI H 5 B
e 2w s I RUR

45,000
52003 NN EEFEH B 15%
40,000 7/
35,000
B/ RERCT H
30,000 I B A N i
/ 1%
25,000 Utility Efficiency

GWh/year

10,000

5,000

0 - T T T T T
N O© I~ 0 O O 4 &N M S U O
~ I~ I I I 00 00 00 W 0 W o
O O O O O O O O O O O O
D T B B B B I T T I D B o |

Integrating Emerging Technologies in Building Efficiency

20,000 /
15,000

1987
1988
1989
1990
1991

Programs at a cost of
~1% of electric bill

Building Standards
B

N M ¥ IO O© I 0 O O I N ™M
OO O O O O O O O O O O o
O O O O O O O O O O O O
o o " 4 NN NN

Source: CEC 2008



$8

$7

$6

$5

$4

asn sSNOITIg

$3

$2

$1

2007 2008

Integrating Emerging Technologies in Building Efficiency

$0

2009 2010

Source: Consortium for Energy Efficiency

IR+

6



AA AT IR HE

BFEE G EREPAR TR

o $400 E
JI s3s0 E
= g
JG  $300 3

$250

50

45

- 40

35

o

$200

$150

$100

$5 I

., HIR0N 11,

1 2 30 4Q 1Q 2Q 3Q 4Q 1@ 20 3Q 4 1@ 20 3Q 4Q 1@ 20 3@ 49Q 1@ 20

2005 2006 2007 2008 2009 2010

Source: Cleantech Group

IEi Integrating Emerging Technologies in Building Efficiency 7



FRBCR AL

BRI A AR 5L

Source: Gartner Group

8

Integrating Emerging Technologies in Building Efficiency



[E;

B R A VPl 2B 22 i e

FINER S = (I AFFN .
PHREIRZS 1 22) .
AF e 1) (] R S 56 = .
BPA E3T & b & 1E1kF )
Padb e AR B AN AR AL RS fr 22 B2

AR ’
BC /K /1 ‘
R EE 7T R .
E e I :

FAEREIR F T BEIR SR SRR (B 4
HrRRE MDD

R H TR (R

5% 1| FL gt 7T e

2 Be IR TTAN K FE S

Integrating Emerging Technologies in Building Efficiency

ERHTHTBOR

e X AT A K B2

i ZE MRS AR
FRIRIKAS MR i Re 5, &
5 [E A PR S ARER T
Joitmeds (bR 2RI
[ i 2 <5

NES WA /AT
BB



&Iﬁﬁ fjﬁ%‘ TR ot H AT VE A

REER BT R HE

Y coMW/yr

. 15 MW /yr

Y 8MW/yr

' si#e = protﬁability oﬁsuccess‘

5 10 15 20 25 30 35 40
TR A 7% BB A 3

q Integrating Emerging Technologies in Building Efficiency



\e

FoBPERELIR

cc
po>;

National Development and
Reform Commission (NDRC)

- Lawrence Berkeley National Laboratory

Jonathan Livingston
Livingston Energy Innovations, LLC

g 1.415.383.7480
FHL:  1.415.306.3582
fEfF:  jonathan@livingston-ei.com

SA56H, 2011| F R HAABRERE, HEAT, WA



What are emerging technologies?
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“An innovative technology or solution that
promises a quantifiable increase in efficiency of

electric end use.”
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2008 per capita DSM budgets, by state

2008 ﬁer Capita Budgets, Electric Program
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