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Energy Productivity

Economic Output =

Function of (Capital, Labor, Services,
Energy)
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Residential Energy Use in 2002
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Commercial Energy Use in 2002
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United States Refrigerator Use {Actual) and
Estimated Household Standby Use v. Time
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Appliance savings vs 10 year growth in
electric demand

Ten year growth forecast

o

M Fraezers

B commercial air conditioning
H residential air conditicning
O Refrigeration

Savings from Efficlent Appliances
W Residential Lighting

H commercial lghting

0 50 100 150 200 250
number of electric generating plants (600 MW sach)



The Ideal Window

Controlliable emissivity

» Controllable transmissivity
(visible, IR)

» Convert non-transmitted energy
to electricity

» Control air transport/ventilation

» Resist penetration during strong
winds

* Produces light on demand
» Patterns/images?

- stable over range of
temperatures, no color distortion,
reacts quickly, easily dispatched




The Ideal Building Shell

Attractive, versatile

Inexpensive to build AND maintain
Safe in high wind, earthquakes
Resists mold, termites

Excellent thermal properties



Light Duty Vehicles |

Freight & Commercial Trucks :

Marine
Pipeline Fuel

Rail

Lubricants

EI“.:

q
]

Air |

0

Transportation Energy Use in 2002

1l
"
—

3

o 2%

4%

L L

Cars, SUVs, vans, and
other personal vehicles

6% 8% 10% 12% 14% 16%

Percent of Total US energy use



Vehicle Fuel Economy
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Net Energy Use Reductions

(efficiencies include energy lost in producing fuel, transmission losses, embodied energy)
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ldeal Energy Storage
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» onboard fuel (safe, portable,
lightweight, conform to
vehicle design space)

* recover braking energy (80%
+ recovery ,fast charge and
discharge)



Industry Energy Use in 2002
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Next Generation Manufacturing

* On-demand assembly of
complex objects

» Assembly of complex
materials starting with

widely available, and/or
renewable materials

* biodegradable waste




US Green House Gas Production per unit of GNP

16
¢
15 4 ¢
%‘ 14 - ‘ —
. S P
g 13 4 ¥ *' 20-year
N [ | trend . )
612 ¢ i'-..!.___t__.; R N~ Administration Goal |
. e '
E X ‘ \ S a
8, ..
H
E 08 -
507
e
0.6 e .
& 2 & & o a o e 3 g g

=sourcae: DOEEIA



The Politics of this Issue Is

Ridiculous!

Who is opposed to productivity?

Biotechnology, information science, new
materials drive productivities including energy
productivity

Private investment in invention in energy
Productivity may be low because energy prices
don't reflect full social value

Careful public investment in innovation is critical

So tell me again, what are we arguing
about?



