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Energy Efficiency:   Why bother?

Discovery of Global Warming: A History

http://www.aip.org/history/climate/
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Who will motivate energy efficiency?

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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How to promote Energy Efficiency?

Performance Standards

• appliance standards: (in California, Title 20)



California Energy Commission

How to promote Energy Efficiency?
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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How to promote Energy Efficiency?

Annual Energy Saved vs. Several Sources of Supply 

Energy Saved 

Refrigerator Stds

renewables 

100 Million 1 KW

 PV systems

conventional hydro 

nuclear energy 
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How to promote Energy Efficiency?

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) 

Energy Saved 

Refrigerator Stds

renewables 

100 Million 1 KW

 PV systems

conventional hydro 
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Performance Standards

• appliance standards

• building standards  (Title 24, ASHRAE 90)
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Performance Standards

• appliance standards

• building standards  (Title 24, ASHRAE 90)

• mandatory measures: the ‘no brainers’
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• mandatory measures

• prescriptive standard energy budget

• compliance software: DOE 2.1E
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How to promote Energy Efficiency?

Performance Standards

• appliance standards

• building standards  (Title 24, ASHRAE 90)

• mandatory measures

• prescriptive standard energy budget

• compliance software

• require market availability

• how does new technology reach market?
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Who will motivate energy efficiency?

In 1982, the California Public Utilities 
Commission decoupled the profits of electric 
utilities from the amount of energy they sell.
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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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• incentives and rebates
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How to promote Energy Efficiency?

Utility Funded Programs

• incentives and rebates

• savings by design

• emerging technologies programs

• Emerging Technology Coordinating Council

• many case studies on their website

www.etcc-ca.com/
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How to promote Energy Efficiency?

Utility Funded Programs

• incentives and rebates

• savings by design

• emerging technologies programs

ET Summit

November 7- 9 

Sacramento Convention Center
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How to promote Energy Efficiency?

Utility Funded Programs

• incentives and rebates

• savings by design

• 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

• incentives and rebates

• savings by design

• emerging technologies programs

• 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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How to promote Energy Efficiency?

Utility Funded Programs

Public Interest Energy Research

• buildings and appliance end use efficiency

• industrial, agriculture, water efficiency

• renewable energy

• advanced generation

• energy systems integration

• environmental

• 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
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PIER Success Stories

Low Cost Hydronic Radiant Cooling

• Western Cooling Efficiency Center at UC Davis

• 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
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PIER Success Stories

Open Automated Demand Response

• Demand Response Research Center at LBNL

• drrc.lbl.gov/drrc.html
• automation server sends price signal

• over 50 controls vendors implementations

• NIST Smart Grid standard



California Energy Commission

PIER Success Stories

Advanced Lighting Technology

• California Lighting Technology Center UC Davis 

• cltc.ucdavis.edu/

Hi-low metal 

halide/dimming 

system

Wide pattern 

occupancy 

sensor system
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How to promote Energy Efficiency?
Per Capita Electricity Sales (not including self-generation)

(kWh/person)
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How to promote Energy Efficiency?
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Carbon Dioxide Intensity and Per Capita CO2 Emissions -- 2001

(Fossil Fuel Combustion Only)
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Thank you.

Chris Scruton  cscruton @energy.state.ca.us 

916-653-0948

May 6, 2010
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Residential Electric Consumption 

(~90 TWh)
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Commercial Electric Consumption 

(~100 TWh)
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Partnering with the Utilities

CEC 

PIER

Energy Policy 

Support

Codes and 

Standards

Manufacturers

, Distributors 

and Industry

Emerging 

Technology 

Program

PGC funded 

Utility Energy 

Efficiency 

Programs

End-

Users

Innovation 

Source
Pathways Marketplace
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Emerging Technologies Program

Critical collaboration effort with CA Utilities 

for PIER through the Emerging 

Technologies Coordinating Council

 PG&E, SCE, SDG&E, The Gas Company, 

SMUD, CEC-PIER

 ET Summit – Conference 

held every two years.

 www.etcc-ca.com



California Energy Commission

Title 24 Building Energy 

Efficiency Standards

 Modifications to the Standards are made 
through a formal comment process 

 Anyone can submit a change proposal

 For the 2008 Standards, PIER Buildings 
proposed 15 change proposals, resulting 
from PIER funded projects
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Plans for 2011 Revision Cycle

 Standards targeted research has begun with approx. 

$18M of research awards over the last 16 months.

 Residential Ventilation Standards

 Greenhouse Gas emission protocols for the built environment 

 Buildings Energy Modeler for Standards compliance

 Fault Detection Diagnostics for HVAC

 Building Commissioning

 Hot Water Efficiency – Conventional and Solar

 Advanced Building Envelope Systems
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Center for the Built Environment  UC Berkeley

• Underflow Air Distribution:  efficiency, air 

quality, and occupant controllability.

• Advanced portable commissioning tools

• Occupant Indoor EnvironmentalQuality(IEQ) 

Survey - 50,000 responses 

• Advanced Human Thermal Comfort Model

• Task ambient conditioning: comfort and 

energy savings

Mission is to improve the design, operation, and 
environmental quality of buildings by providing 
timely, unbiased information on building 
technologies and design techniques.
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Personal Environmental Control
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High Performance Glazing and Facades Research

High Performance Glazing and Facades Research
 Start-up contract with Lawrence Berkeley National Laboratory

 Cost-shared with US DOE ($1M/yr DOE, $500K/yr PIER)

 Energy performance testing and evaluation

 Design tools for A&E firms, product specifiers, building owners

 Intense interest and extensive cooperation from manufacturers

 Enables quantification of energy efficiency from complex 
fenestration systems; critical element for utility programs
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Miscellaneous Loads Research

New Energy Efficient Computer Designs 

Drive Industry Towards More Efficient 

Models

 PIER developed efficient computer prototypes 
demonstrated cost-effective, market ready 
efficiency opportunities that greatly exceed 
ENERGY STAR requirements 

 The  market has made dramatic advances in 
the time since we completed our research, in 
part because this project demonstrated what 
was possible with commercially available 
components

 MAC Mini idles at about 13 W which is better 
than the PIER hybrid at 19 W

PIER Research Forms Data 
Cornerstone for Future Title 20 

TV standard

 PIER TV research has been an integral 
part of the basis for developing a new 
Title 20 TV standard

 Future Title 20 levels appear to be 
solidified and appliance staff working on 
45 day language

http://images.google.com/imgres?imgurl=http://static.flickr.com/1/124705828_2bf5bed6ce_o.jpg&imgrefurl=http://theacerblog.is-there.net/acer-42-inch-plasma-tv/&h=500&w=500&sz=19&hl=en&start=6&um=1&tbnid=0TpvCFUWj7JllM:&tbnh=130&tbnw=130&prev=/images%3Fq%3Dplasma%2Btv%26um%3D1%26hl%3Den%26rls%3DRNWE,RNWE:2004-46,RNWE:en%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.mactopia.co.za/images/mac%2520mini%25201.jpg&imgrefurl=http://www.mactopia.co.za/index.php%3FcPath%3D29_32&usg=__62RrEzxEPsf2Zfk6T5Oj59LFvJM=&h=900&w=1440&sz=107&hl=en&start=8&um=1&tbnid=M4sBh0L-M1JCoM:&tbnh=94&tbnw=150&prev=/images%3Fq%3Dmac%2Bmini%26hl%3Den%26rls%3Dcom.microsoft:en-us%26sa%3DN%26um%3D1

