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Two ways to analyze energy consumption:

Left: By place of use (EPA GHG inventory, 2005 data)
Right: By end user (Dept. of Commerce, 2006 data)
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IHeUSehold direct consumption:
ERergy. savingsiWwithr availakle technelegy, noe net cost
Estimatedipotential emissIons reducton em cost-effectveruse of

existingitechnology, UiShoetiseholdsi(Bietzetrals; 2009)
MEC = PEercent

BUlldimershells 25.2
Heme heating and ceoling EMCIENCY, 12.2
EfficIeEntt nome appliances 22.8
\V/ERICIe EffICIENCY. 63.7

19.5
HemEe equipmenizadjustments; maintenance 15.1
DallyAn=hemeractiens 25.3
AUtermaintenance 8.6
DAVINGIEenavior: 241
CarpPeeling; thAp chaining 36: 1!

17.1
JOTAL 233.1 36.6

(of sector)



Wy dees| thisilarge gap persist?

fhedeminantanalyticalimeade!

(the Physical-liechnical-Econemic:Medel]
el PIEME LUtZzenhiser et als; 2009)5,

. GEEST NOF adeguately explaintenavio):
The medel prestumes: that energy.

consumptien Wills e redticed iFana eniy Ik

EXISHING tECANOGIGQIES canpPreVvide energy.
SERVICESAWILTIESS ENErgy.

ey derse at Zero o negative net cost



Behavieralianalysis can e hreader:
Example: household direct constmption

IHEUSENGIE ACHENS: Can e  Classiiied oy thelr
PEenavieralidemanas

AGOPUNG More efficient technelogy,
s \Weatherzatienimyestments (Inclucing HVAEC)
s Other energy-efficient equipment

Chaneing uUse el technelegy.
x AdjUstmentelirneUSeneld equipment

x Maintenance el housenoldreguipment
= Dally actiens or routines



llechnelogy cheice Is infiuenced Yy the
context of behavior...

FIESt oSt el efficiency Iimprevementsy(net enly liie-cycle
COSt)

SPlIIFINCENHVES (EXgr, GWhRER=—"Enter)

SUPPIV: chalntISSUESH (CRBICES BY ManuiaCturers; PUICers;,
[etallers; repallifPersennel; ete:)

Regulateny/hariersi(e. ., Utlites dernetinvest Uniess
they are allewed ter earm retlms)

DicUIBy/impPoessipIty oiF getiingruseltl; crediie;
targeted informanen en savings em| SPECIiic actions

Inirastricturerhariersi(e:q., stiblranization)

Constimenst culttralfpressures (increasing nemersize;
VEnIcle power GVertime)

Lesson: the context of household choice constrains the

a1ty 1o reduce’ emissiens



..and By persenal facters

IRVISIBIILY, Gl energy tse and savings
Avallablelniermationis neieasily teruneerstand
Cognitiverneurlstcs anad hanits

avallablity Reurstic—IiecUS 6N’ the actions; that are
easiest to think el but net the moest effective

dividead accolnts—energy. elficiency treated as an
expenditlre; net .compared terether Investments

ECONOMIZING 6nithe cognitive efliori needed terget
USettl; credikle; targetediniermaton

Moetives heyend seli-interested cost minimization

Lessons:

Reducing external barfers te change IS net sutiicient
Redugcing psychoelegical harrers Is alse noet sufficient



Strategy: for finding effective actions

herdetallSiVarAmsS o,

ldERRy therRERaVvIerSAWIthrRIghNImpacE (and
Whe the ke acters ane)

ldentiiy the aliiersitoraction ioreach talget
DENAVIOY,

Addresstmultiplesarerswithimultple
INterventions andstargets—ullfcourl pPress:

FUI=COUNE pPresst IS heRavior SPECIfc



Implications for action

lhere are ustallysmultiplehariers to taking any,
REeW action

MeSt pPelICIESTaaaess Rl enepamder=—wWith
imited results

PHCES and financialiinCERtIVES matters Ut

5 the efficiency gap’Isithe change they fall te
preaduce

5 they could e made muchrmore efiective

IRierMation: Peoplerhaversystematic
MISURGErstanaings; PUInierNatien alenehas
little effiect

e most effiective poelicies are multi-pronged



[HeW. mUcCh; can reasenably: e achieved?
The behavioralwedge (Dietz et al., 2009)

Definiiens Theramoelnt eieneray: 0 emissIens redtcton
that-can e achieved by Voellntar/ changesiinrnetsenhoeld
aceplien andiuise el technolegy.

EStimates hased on most effective aemonstrated plactices

AnRaly/SIS CeVELS:
s Only technoelegiesiavailanierai retall
x Nernew stanadareasior reguiations

= Only actionsiwithineyatiVercost, Zerercost, ol attiactive
[ELUNS e INVESHMENT 10; CORSUME:

a Nerapprecianierchangeliniifestyle/ioss e Well=heing

x Nerappreciakie chaneerequirediin: prelerencestior:
Eenergy: senvices (cemiort; Speed; etc.)

|[Emissions reductions witheut sacrfice: a limited program|



Reasenanly: Achievable Energy. Use Redluction
(estimated % o U.S: national heusehold share; year 10)

Categony

WWeathenzation, HVAC 5.1

Other Equipment )0
Malntenance 1.5
Adjustment 0) 4!
Dally-AcCtVIties 3.8

JOTAL 19.8 (123 MtC)

w.and much 1s;emittea:

s mandated phaseolittef Incandescent lighting Inrs Vi,
preemptinghehavieraliintenventions and adaing 4-5%

= ECNNOIGQIES BN the Verge of mass market penetration
(heat pump HVAC; electic venicles; LEDNighting)



Significance of this achievahle reduction

a Major nea-term reduction IS pessikler(slightly,
laGEr than natienallemissIions O FrRncesinore
han 4026 o Okameais 10-year commitment ior
Copenhagen)

s Achievanlereniy iy combiRIng INtER/ERHGN
WPES—SUChIPBIIGIES arearelVanpPlace

x [[ECHNGIGEY. 0F cap-ana-trade  cannet WorK IS
fiast

a DEES nelreguire an Act: off Congress

Implementation Pessikie vy states; mUnICIpalities;
RUECS; prVate companies
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What are the best practices?
Six design principles for effective programs

= Prioritize high-impact actions (I = tpn)
= Provide sufficient financial incentives
= Market the program effectively

= Provide credible information at points of
decision

= Keep it simple
= Provide quality assurance

Sources: Stern, Gardner, Vandenbergh, Dietz, & Gilligan (2010);
Stern (2011)



What dees a hehavierally effective
pregram leok like?

x \MorelikerCashiier ClUnKers
MarketedintensivelyAy Ineustny.
Sighificantincentives avalablenmmeadiately.
Simpletercollect
KReWR=guality proaucts

s |Cessilike heome retrefit Incentive: pregrams
Diserganizedimarketing
Delayed Inecentives
Multipler papenvoerksnurales
Uncertain proauct guality. b



IHeW. caln effective poelicies e feuna?

m AfUll=CoUrt pressiIsineeded: Select programs

that:CompIne
Research tene

A0 ICY/ tY/PES
entiiy Iimportanttargets ana the

Palfers and e

APOKEURILES eIFeach

CareitiiproyramiaesignAVIth EXPERIMENIALION O
findrmest effective il ol press

RESEANCHIBN NOWIESTHLO UESIYRHOIFpabICUI AL
actions: (InferMatieN SYStEmS; IMESSagEes;

INCENTIVES)

RESealchi terevalliater programs andieamiem

EXPERENGCE

SignificantfinancialiNCENtIVESHOIFEXPENSIVE
actions' (e.g., heme weatherization)



Beyend heusenold direct consumpion:
More arenas forr behavioral science

Understanainglanaracaressing /7a/recLENEergy: USe 1y
RELSENGIAS (NGN-ENENgy, §0euS and SerVICes; green
Energys etc.)

[Sifiestyleranalysis
BenavieralissuesiinieconsumerpredicEStpply chalns

HUman actors designr e energy. efficiency and
INeEMatien teCRNBIEAY (Smakt meters; heme equipment
CoONntrels, ete.)

[Design e lewW-energy, Bulldings ana communities ior
attiaCllVENEss

[Develeping User-irenadly caron accolnting Systems
(calculatoers; lanels; energy-coest ol ocelpancy. for NeMmes)

Behavieral lactors in erganizational energy: use
16



TThe Issue off Policy Framing

s Behiavieral 'scIence misperceIved as
INHUERCING pPreferences (“mindrcontiel®)

= MUchrcan e dene vy enakling preierence

Peeple dontleavermeney onrthe grotnad
PEecalSe they prelerto

IS Thet easy keine green (or saving meney,
WIth ERErQy. EFHICIEACY)

PolICY, cantmakelt easier,
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IHeW: can We get the Benefits of
penhavioral and secial science?

Address harnrersiin geyvermment

ERErgy/environment agencies need to See henavieral SCIEnceras
MISsien-relevant

EXpand energy reseanrchragenda heyondtechnelogy andrecenemics

Addressthaniersinracacdemia
ERErgy IS Aot alCore topicin therBASSIAISCIPIINES
Few .S hehavioralrfandisecial seientiststhavertheinterest and
KNeWIEdge tordergeed WerkieRrenengy. pPolicy,
SUPPELFISINEeded or heth applied andiitinadamental energy.
seclalisciencer (Implies: DOE-INSE collaknoration)
RIS presentation focuses onpant ol therapplied agenda

|0’ attract the ' sCIentists; developing flndamental energy social
SCIENCE' IS alse crticali(e g, research on consumption)
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SOme references, contact Information

e Dietz, G Gardner, J: Gilligan; PXC. Stern;and M Vandenhergh, Hoeusehold
acuenscan prowde arbehavioral\wedge to rapidly reduce’ U.Sy carhon

EIMISSIONS; 1N PreEparation Proceealigs, Ol tie NatonalAcCaaeny. 0= SCIe/ees,
20109 106:10452:10456:

G Gardner and P C. Sterny Eavironmental Problenis ana s uman Benavior 28
ena) Pearson CUstomPuBlsaLg 2002:

NatienalrResearchrCouncily zaciiianng Clmate:Criange Responses:; Natenal
Academies Press; 201:0;

P2 Co Sterm, Conthhutions e psychelogy tolimiting climate change: Amerecar.
P5)/610/0015t;: 20115 66:303-314:

P2CI Stenn, Gk Gardner, MRS Vandenherahs Ik Dietz; andiJ: Gilligan; Design
prlnCIpIes 101 Car BN EMISSIGNS KedUCHON PREQKAMS:  EnVironmental Scierice
&esinology, 201054454847 ~4848;

Contact: Paul'C: Stern
NatienaltResearchrCouncil; Washingten DE; USA
pPSterm@nas.edu
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