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National Security Implications

» Threats to national security may now arise less from the
relationship of nation to nation and more from the relationship
of man to nature....dwindling reserves threaten the security of
nations everywhere (Brown, Worldwatch Institute, 1977).

» “Each of us can help end America’s addiction to oil. Using less
fuel in our cars and trucks reduces overall demand....and
reduces carbon emissions...we can support electric personal
transport, with liquid fuels used primarily for aircraft and the
military.....these steps may seem small....collectively they can
make us more secure” (CNA Military Advisory Board, 2009).
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National Security Implications, continued

» National security c_hal_lengi_es (Climatic Cataclysm: The foreign policy
and national security implications of climate change. Brookings
Institute, 2008). .

m Expected climate change — 2.3°F by 2040
o US as first responder
o Immigration pressure
» Loss of basing capability
m Severe Climate Change — 4.7°F by 2040
» Regional nuclear war potential
o Border issues
m Catastrophic Climate Change — 10.8°F by 2040
o Struggle for survival
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Research Questions (among others...)

» How can human behavior change reduce energy use and
Greenhouse Gas (GHG) emissions?

» What data are available to address these questions?

» How has energy consumption changed over time and
how is this reflected in specific lifestyle elements?

» What are the means for altering behavior and how much
effect can we expect?

» How do predicted behavior changes relate to available
and anticipated energy supply, GHG reduction targets
and various measures of well-being?

» How well can we predict at state, nation, global level?
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Direct & Indirect Energy Consumption
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Total Energy and CO2 Emissions of US
Household Consumption
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Indirect Impacts
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Growth Rates of Household Consumption
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Modeling Goal: Behavior Change Prediction
In Relation to Climate Change Stabilization
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RECS data from EIA Procedure
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a. Predictors; (Constant), large appliance use factor

b. Predictors; (Constan), large appliance use factor, climate factor
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Principal Component Analysis

Component
Large New | Number Large
IT Lifestyle House People Climate [TV/Light Use| Appliances
Heating Degree Days -.035 -.062 -.010 -.901 .025 .046
Cooling Degree Days -.096 .266 -.027 .855 .055 072
Age of House -.162 -.484 -.154 -.128 150 -.091
Oven Use, Electric .052 .138 181 -.149 120 .635
Dish Washer Use .305 .355 433 -.189 -.001 -.008
Clothes Washer Use .086 .066 .857 -.014 .103 .064
Clothes Dryer Use, Electric .006 127 .753 .012 .039 341
Number Ceiling Fans 121 411 .058 324 .182 .028
Number TVs 274 197 .282 .023 514 -.174
TV Use -.178 -.106 132 112 .750 .063
Number PCs .853 .087 117 .002 11 -.017
PC Time On Total, Weekly .701 -.008 -.023 .042 .230 135
Internet .765 132 .108 -.001 -.034 -.017
Hot water heater, electric -.057 -.007 -.034 162 -.078 .816
Have a thermostat for main AC .051 .863 -.005 146 .058 .039
;'r?“rs per day light bulbs are 240 153 047 -.060 502 063
Number household members 178 -.071 .665 .075 241 -.151
HHINCOME .634 .282 215 -.068 -.110 -.169
SOQRT_TOTCSQFT .102 .838 .018 .035 152 .028
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Regression — Predicting KWH Use
Model Summary
Std. Error of the R Square Significance
Model Adjusted R Square Estimate Change (p value)

Large New House Factor 153 57141 153 .000
Large Appliance Factor .263 .53298 110 .000
Age youngest household member .353 49940 .090 .000
Price per KWH 402 48031 .049 .000
IT Lifestyle Factor 451 46016 .049 .000
N9 (Pofele, Il 485 44553 035 .000
dishwasher Factor

Climate Factor 517 43163 .032 .000
TV/Light Use Factor .548 41745 .031 .000
Number Separate Freezers .562 41095 .014 .000
Access to Natural Gas 573 40572 011 .000
Number of windows in house .582 40135 .009 .000
Hot Tub, Electric .589 39785 .007 .000
Number of Heating Thermostats .595 .39500 .006 .000
Cell Phone 597 .39415 .002 .001
Person at home all day .599 .39332 .002 .002
Fax Machine .600 .39284 .001 .012
Cordless Phone .601 .39240 .001 .016
House in the City .601 .39205 .001 .028
House is shaded by trees .602 39173 .001 .034
Microwave Use, Weekly .603 .39143 .001 .039
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Next step: Dynamic Regression Model

RECS 1997 Yo = Dy + 8% + 85Xy + e + g X T €
RECS 2001 Y, =0, +8,X +8,X, +.... 4 8% +8

RECS 2005 Ys = b8 tdg X +dg X, t... + dg; X; + €

n
Yi :bt +Zatixi +&

=1

o= 1,00+ £ (@)% + f. () _
; i} ~7

Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965



Predictive Model Development
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Global Change Assessment Model approach
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Where to go from here

» Apply process to data from other countries for an
International picture

» Run forecasts under varying climate stabilization
scenarios that consider regional agreements for carbon
limitations
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