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Who will motivate energy efficiency?

THE ART OF ENERGY EFFICIENCY: Protecting
the Environment with Better Technology

Arthur H. Rosenfeld

Senior Advisor, EE-40, US DoE, Washington, DC 20383, e-mall: AHRosenfald@LBL gov

Kev Words conservation, efficiency, technology. Lawrence Berkeley Laboratory.
building science, policy, cost of conserved energy and avoided carbon

B Abstract After a first career as Professor of Physics, University of California
at Berkeley, working in experimental particle physics at Lawrence Berkeley National
Laboratory (LBNL), I was prompted by the 1973 Organization of Petroleum Export-
ing Countries {OPEC) oil embargo to switch to improving energy end-use efficiency.
particularly in buildings. I cofounded and directed the Energy Efficient Buildings pro-
gram at LBNL, which later became the Center for Building Science. At the Center
we developed high-frequency solid-state ballasts for fiuorescent lamps, low-emissivity
and selective windows, and the DOE-2 computer program for the energy analysis and
design of buildings. The ballasts in turn stimulated Philips lighting to produce com-
pact fluorescent lamps. When they achieve their expected market share, energy savings
from products started or developed at the Center for Building Sciences are projected to
save American consumers $30 billion/vear, net of the cost of the better buildings and
products. In terms of pollution control, this is equivalent to displacing approximately
100 million cars. We did the analysis on which the California and later the U.S. ap-
pliance standards are based, and we alse worked on indoor air quality and discovered
how radon is sucked into homes. We worked closely with the California utilities to
develop programs in “Demand Side Management”™ and “Integrated Utility Planning ™ I
also worked in California and New England on utility “collaboratives” under which we
changed their profit rules to favor investment i customer energy efficiency (and shar-
ing the savings with the customer) over selling raw electricity. I cofounded a successful
nonprofit, the American Council for an Energy-Efficient Economy, and a University of
California research unit, the California Institute for Energy Efficiency. and [ served on
the steering Committee of Pacific Gas and Eleciric’s ACT? project, in which we cost-
effectively cut the energy use of six sites by one half. Starting in 1994, my third career
has been as Senior Advisor to the U.S. Department of Energy Assistant Secretary for
Energv Efficiencv and Renewable Enerav.

FG e r www.energy.ca.gov/commissioners/rosenfeld _docs/2000-10_ ROSENFELD_AUTOBIO.PDF
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California should be proud of its record
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A appliance standards: (in California, Title 20)
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New United States Refrigerator Use v. Time
and Retail Prices
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How to promote Energy Efficiency?

New Refrigerator Energy Use: 71% will be saved when stock
completely turns over to 2001 Standards
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Annual Energy Saved vs. Several Sources of Supply
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Value of Energy to be Saved (at 8.5 cents/kWh, retail price) VS.
Several Sources of Supply in 2005 (at 3 cents/kWh, wholesale price)
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A building standards (Title 24, ASHRAE 90)
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Performance Standards

A appliance standards
A building standards (Title 24, ASHRAE 90)
A mandatory measures

A prescriptive standard energy budget

A compliance software

A require market availability

A how does new technology reach market?
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In 1982, the California Public Utilities
Commission decoupled the profits of electric
utilities from the amount of energy they sell.
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The Energy Action Plan is driven by the Loading Order contained in the
multi-agency Energy Action Plan. Since its enactment in 2003, the
Loading Order has been integrated into the major CPUC decisions
governing energy policy and procurement. Energy resources are
prioritized as follows:

1. Energy Efficiency/Demand Response

2. Renewable Generation, including renewable DG

3. Increased development of affordable & reliable conventional
generation

® o600

4. Transmission expansion to supportall of California’s energy
goals.
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How to promote Energy Efficiency?
Utility Funded Programs

Comparison of EE Program Costs to Supply Generation Costs
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How to promote Energy Efficiency?
Utility Funded Programs

A incentives and rebates

A savings by design

A emerging technologies programs
AEmerging Technology Coordinating Council
Amany case studies on their website

Wwww.etcc-ca.com/
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How to promote Energy Efficiency?
Utlllty FundEd PrOgramS y SAVE THE DATE!

A incentives and rebates
A savings by design
A emerging technologies progr@

ET Summit
November 7- 9 :
Sacramento Convention Center

cCr
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A savings by design
A emerging technologies programs

TRIO =
Technology Resource Incubator Outreach

connects entrepreneurs with venture capital
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How to promote Energy Efficiency?
Utility Funded Programs

A incentives and rebates

A savings by design

A emerging technologies programs
A Public Interest Energy Research

This research, development, and demonstration must
provide tangible benefits to electricity and natural gas
ratepayers and does not duplicate research funded by
competitive and regulated markets.
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Utility Funded Programs

Public Interest Energy Research
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A buildings and appliance end use efficiency
A industrial, agriculture, water efficiency
A renewable energy

A advanced generation

A energy systems integration

A environmental

A transportation
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How to promote Energy Efficiency?
Utility Funded Programs

Public Interest Energy Research

Energy Innovations Small Grants

Up to $95k for Proof of Concept

www.energy.ca.gov/research/innovations/index.html




California Energy Commission

PIER Success Stories
Low Cost Hydronic Radiant Cooling

A Western Cooling Efficiency Center at UC Davis

A wcec.ucdavis.edu/
Saves 80% Cooling Energy in 6 WalMarts
Eliminates 75% of Rooftop AC Units (lower cost)

WalMart standard design in dry climate regions




