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Energy conservation is any behavior
that results in the use of less energy.

Energy efficiency is the use of gy ff y
technology that requires less energy 

to perform the same function.



Moderating Energy Consumption

Societal behavior modifications
Emphasis on conservation measuresEmphasis on conservation measures

Adaptive policies and regulationsp p g
Technological fixes and 
innovationinnovation



Adaptive Policies and RegulationsAdaptive Policies and Regulations
• Renewable Portfolio Standards• Renewable Portfolio Standards 

(RPS)
• CAFÉ Standards

$4 00/ ll li• $4.00/gallon gasoline
• Adapt to anticipated andAdapt to anticipated and 

unanticipated conditions
• Subsidies, tax incentives, loan 

guarantees.guarantees.



i i / iTechnological Fixes/Innovation
• Industrial ecology
• “Smart technology (e.g., grid, metering,Smart technology (e.g., grid, metering, 

appliances, household energy 
management systems)management systems)

• Colocation of complementary facilities
Alt ti f li t d• Alternative sources of cooling water and 
cooling methods

• Technology transfer and outreach 
(foreign investments?)( g )



Interrelationship between p
Water, Energy, and Climate
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Intimate Connection between Energy and WaterIntimate Connection between Energy and Water



Drought in the U.S. and Russia, 2010-2011
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Total Consumptive Water Use p
(gal/kWh)

Thermoelectric Hydroelectric
Sit W t Sit W tSite Water Site Water

NC 0.23 10.37

US 0.47 18.27



Source: Arjen Hoekstra, University of Twente, Netherlands
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Ph t L d P C tiPhantom Load Power Consumption 
Examplesp

Electrical device Load (Watts)
Microwave 2-6
Answering machine 2-3
C dl h 2 4Cordless phone 2-4
CD player 3-8
TV 0-12TV 0 12
VCR 1-15
Oven clock 3-4
Security system 6-22
Cable box 8-15
Computer 0-2
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Energy Efficiency
R ll O t D l R h
W th i ti S t G id

Roll Out Develop Research
Weatherization Smart Grid Thin Film Solar

Low Energy Lighting Ad d Li hti High Conversion gy g g

S M

Advanced Lighting g
Efficiency Solar

Coal Capture andSmart Meters

Reduction of 

Energy StorageCoal Capture and 
Sequestration

SMRs PHEVs
Phantom Loads

SMRs, PHEVs, 
Desalization Cellulosic Ethanol
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Ways to Improve Efficiency
• Buildings

• Insulation
• Eliminate air leaks
• Air to air heat exchangersg

• Appliances
• Energy efficient appliancesEnergy efficient appliances
• High efficiency lighting

• VehiclesVehicles
• Increase fuel economy
• Efficient electric motors
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• Efficient electric motors



Buildings



Internal Combustion Automobile



Market penetration of new technologies for 
i i 203 ( )light duty vehicles. 2035 (percent)

AEO 2010





New light duty vehicle efficiency reaches 40 mpg by 2035

miles per gallon

AEO2009 reference case

Richard Newell, SAIS, December 14, 2009 32Source: Annual Energy Outlook 2010
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Energy OptionsEnergy Options
• Carbon Capture and Sequestration
• Nuclear ( including SMRs and FBRs)• Nuclear ( including SMRs and FBRs)
• Renewables (Wind, Concentrating Solar ( , g

Power, Solar PV, Solar Thermal)
R bl (H d G th l• Renewables (Hydro, Geothermal, 
Biofuels))

• Conservation and Efficiency



Energy EfficiencyEnergy Efficiency

First,First,
Best, and,

Least Cost Option



E Effi i P t thEnergy Efficiency Programs at the 
University of North CarolinaUniversity of North Carolina

• Student Activity Funds
B S i• Bus Service

• Public LecturesPublic Lectures
• Science Teacher Workshops
• Leed Certification
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National Champions!

Energy Star National 
Building Competitiong p
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