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California’s Ambitious Goals

Reduce GHG emissions to:
m 2000 levelsi by 2010
x 19901 Ievels by 2020
x 80% helow 1990 levels hy: 2050

fhese are very ampbitious goals.

x Achieving them woeuldl be a majoer contrpubion to
glohallgeals, But thisswill not e’ easy: to' acceniplish
(especially withrpoepulatien andr econemic greowin)

n We can't rely oni projections that assume that pelicies
willfwerk as intended. They often don't.




Can the geals be met?

We hope so, but dont Knew.

Fhere s littlerhepe: off achieving such
ambitious; geals Witheut Understanding
Why: policies; fallf shoert and hew te Improve
thelr effiectiVeness.

TAIs Is wWhere soclal and behavioral science
come In.




Main soclal science guestions
for meeting the climate
chiallenges:

FHow much: chiange can e expected from each
policy option (In the real woerld), wWith real energy/
consumers, markets, andl erganizations)?

How, can' youl choose and designi policies for
maximumi effiect?

S0Oc/al Sclercel reésearc carn aaaress tiese. questions
ajrectly, ana.alse. by, Bulaing Basic Unaerstanalig: or
enerqy, use ana ysers ana. or the many. ractors thar anect
teir benavior:




\What do we know:?

MUChiresearch and many: poelicy Interventions Lo promote
efficiency and consenvation between the mid-"70s and
mId-"805, WHRen energy. Use Was a major pPolicy: Concerm

Muchiless research ever the past 2 decades
Policies have had highly: varned effects

ne most effective; ones demonstrate: the: potential for
Imprevement i the ethers

Unfiertunately, pelicies are ofiten Iess| efifective than
expected

Muchiis knewn alkeut Why: policiess have fallen short anad
WhY thelr effiects are variahle

Muchiis knewn about Ways te design Interventions for
much greater effect




Some lllustrative Examples:
A Look at Energy Use In
Residential Buildings

Investments IR energy-efficient

cl

Apliances

I_

eUseheld respenses to financial incentive

programs

Seme: other policy: examples




Example: Investments in Energy
Efficiency in Home Appliances

Premises I the investment 1Rl a more: energy-
efficient appliance Is paidiefii at a: hetter-than-
market rate of returmn;, people will By it

SyponIEs/s: e 1Implicit discount rate™ for
energy: erficiency inf appliances—the: rate of
feturn from efficiency that Would make
pUrchasers Indifferent hetween a moere- and
less=efficient model—should e ne more than
apbeut 10%.




Table 1. Implicit discount rates calculated from data on purchases of
household appliances.

Appliance 1972 1678 1980

Gas central space heater 39 51 56

Qil central space heater 52 78 127
Room air conditioner 20 22 19
Central air conditioner 19 25 18
Electric water heater 587 825 816
Gas water heater a1 146 166

Refrigerator 105 96 78
Freezer 379 307 270

Source: Ruderman, H., Levine, M. D., and McMahon, J. E., “The Behavior of the
Market for Energy Efficiency in Residential Appliances Including Heating and
Cooling Equipment,” The Energy Journal, 7 (1986) in press.




Conclusions

Consumers seem o demandl much greater
financial’ returns: firem: IVEStMERLS: 1n
Eneragy’ efficiency: than firon Pank
ACCOUNLS, Stecks, o OLhEer InVestments

Much' Iess investment: toek: place 1n eneray
efficiency: than weuld e economically
ratienal




\Wihy?
Seme pPossible explanations

Consumers; are stupid or lrrational

Consumers don't knew: Wihat thelr returms Will e frem
efficiency, don't trust claims about the returns, or lack
the time or kKneW=hewW 1erget trustworthy: estimates

Consumers; are influenced by marketing| of less-
efificient moedels

IHouseholds treat appliance purchases: not as
InVestments but: perhiaps as upgrades of lifestyle or as
EMErgency. respomnses

IHousehelds donit actually: purchase: the appliances
(they’ are purchased: by bullders, contracters, o repair
personnel from wholesalers, anadl retailers;, nene: of
Wwhoem get the benefits from energy savings)




Implications

All tiheserexplanatiens but the first are plausinle
YOoU need research tor get the rght explanation

KnewWIng Whichrexplanations: matter most allows
0lICY makers to)Select promising Interventions

Different explanatiens point te; different targets
off Interventioni (leetter Infermation;, Improvead
trust Inf infermatien, Increased cenvenience,
INterventiens Infmarket structures, efiforts to
Infllence venaors)




Example: Responses to Financial
Incentives for Home Energy Efficiency

Be)rinleille Bayer Aeler)ir] s irzlije)r)
Jateriisesiaernal iy eanielizan ey Ioqlali.

s Administered! by 7 Uity companies

s Gliant; to; NOMEBWRENS) averaging 93% i cost
eff measures installed after energy auai
(1962-63 aala)




Results

AUdits/hemer Weathenzed/auaic Weathernzed/aeme

11.8 61.0 7.3

14.2 82.9 11.8
23.2 57.9 13.3
23.1 83.4 19.3

1.6 90.9 1.4
12.1 83.7 10.2

2.4 77.1 1.9

AVerage 9.1 59.6 <]
IHIGESI/IBIWESH i 54 e 13565

Sourcer Lenman anad. Bronnman (1954)




Conclusions

AVErage respomnse was, amazingly: meager: te offers ofi
nearly~firee energy-saving heme: Improvements

IHuge varanility i respenses acress, utilites; efferng
identical eentives (mere than tenifold varatien i each
pregram)

Withrthis very strong Incentive, varatuen was mainly. due
10, getting hemes audited

Overallfcenciusiens:  RrogranmiSUGCCESS GEPENES 01
PELPIET NG erEERIZ2tBRS T GERNENIBRIEBWRENSH AttER e
10 e PREGFANANS, 2N M GIF Pl GIF 1iIS




Seme Other Policy Examples

The Residential Conservation Service

Nationalipregrami ol the early: 1980s, that offeread
firee Reme eneragy. audits and recommendatiens

for retrofits

Penetration’ vared: greatly: hetween neighinerng
states:

VI — 12% WI — 19% WA — 20%

NHI - <1% MINE= 49% OR — 8%

Possible implication: /Varken g Of prooiais
ACCOURLSHOR MUCH i thISHarge Vaiation:




Financial Incentives in the USA
Versus Other Countries

StgranizprogramsiiusA
Medianrsulsidy — 77%) oi retrofit cost
Median penetiation — 4%/\/r

S gl RleEIIMSHRECATIDASEKIINIE
Median sulasidy:— 50%) ef retrofit cost
Median penetiation’ — 8%/V/r




Possible implication

One striking difference:

All'the US| pregrams required heme energy.
audits befere retroefits

I the foreign programs, householders only had
10 pUrchase: recommencded geods and SEVICES
and sendla receipt te the government

Corl/engcs ey relve arlztele i fzifele elifigfarice g
tEerPENELEUGRIGIFNESE PIEGIRIMS:




Conclusions From the
Research on Households

Fhese and numerous; ether studies polnt
10 these: conclusions (among| others):

N I\/Iultiple CAaAUSES: Energy use dependsion, and

pehavior change Istlimited by multiple facters (e.g., availakle
technoelegy, knewledge, money, convenience, trust in
Infermatien; personalisittiations andl capabilities, market fiactors)

n LImIting FACtorS \Vai/Awith thethsusehiold andiits
situation, and over time

n LimMiitRg acters alfect eachlother




Therefore...
the most effective policies

Address multiple BAarrers o hehavieral change;

Combine iorms off Influence (Information, pPersuasion,
financial IRCERtIVES)

UnderstancieRaVvior itoni the NeUSEReIdrs
PESPEectVe and de not presume: motives or abilities

Recognize that househoeld hehavior IS Giten
constraInedy iacCtiors veyond the heusenolars
contioel (e.g., the practices of repail persennel,
manufacturers, Wiolesalers)

Vienrtey pregrams continualiy/ 1o e able te) adjust
them as needed




Research Priorities from the
National Academies

e National'Academies have long recognized the
Importance of soclial and behavioraliscience
researchin energy. policy

Energy Crisis Era

Committee on the Behavioral and Social Aspects of
Energy Consumption and Production (1980-1985)

m Energy Use: The Human Dimension (1984)
n /mproving Enerqgy Demand Analysis (1984)
m Energy Efficiency in Buildings: Behavioral Issues (1985)




GlekalChange Era

Stanalng Commiittee on the Human: Piensions: of:
Glopal Change (19689~ ")

Glopal Envirenmental Change.: Unaerstananig the Sumarn
Djmiernsiorns (1992)

Selerce PrHoMLes 1or e Sumarn. Dimens/ons o1 Gloral Change
(1994)

Envirermentaly: Sigricant Consumpnon:.  Researcli DIrectiorns
(1997)

HUman DImers/iorns o1 Glopal Environmental Crange- Researcl
Patrwaysiior the Nexit Decaae (1999)

Nevy: 100IS Tor Envirormenrial Protection: Eaucation,
Information, and Voluntary Veasures (2002)

PDECISIBIVIAKIEGN O e ERVIIoRenE SOeIal a/iad.
Beavioral. Selelice Researcii PrHoIes (2005)




Other Relevanit NRC Reports

Grana: Crallérnges i Environmental Sciences (2001) — identiied the
need to understandl gevernance: ol envirenmental reseurces as a
giiand challenge

Benelis o DOE R&D o Enerqy. Elficiency. and Foss/ Erergy/ (2001
— fieviewed DOE investments; iin energy: technoelogy’ R&D and feund
that some Investment strategies Were more often productive of
Majer economic returns than: ethers

lmplementng. Climater ana. Glopal Cliange Researcls A Review: or:
terl. s, Climate: Changer Seierncel Program. Strategic: r/an (2004) —
identified need for the' program tes significantly Increase: investment
I research; en hiuman dimensions, mitigation, adaptation, and
ECONOMICS




Decision Vaking for the Enviroenment:
Social ana Benavioral Sclernce
research Priorities (2005)

Tnis latest NRC effort to identify’ reseanchi priorities
Includes many: research areas directly germane: to
energy: and ter meeting climate challenges.

e SLUEY ECEMIMENEEENS PR AIEZSE

1. Envirenmentally: significant mdividual behavier
2. The envirenmenit In business decision making
3. Institutions fior envirenmenital governance

4, Impreving envirenmenital decision processes

5

Decision-relevant science for evidence-based
envirenmental policy




Environmentally Significant
Individuall Behavior

Research Is recommended on:

Jrleliezlidfrs aF Sriirdnulrzl e sigaiicer corstmddor (ngestifes dj
envirenmentall impact that can be linked to heusehold choIces)

IOy e bansissonrsystesWaysiinformation sources and
links among them afifect the: anility’ of househoelds, to get accurate
Infermation’ aboeuit the envirenmentall implicatiens; ofi thelF choices)

Latgerelion OF oo Wi difge golic )/ st (1esezlie )
On the joint effects of Infermation and ether pelicy, Instruments in
particular lhehavioral contexts; such as travel mode cheice and heme
IAvestment In energy. efficiency)

Elrlclzlirngrcel drldlgrsEigiclicle] OF oS HEe erlaige Zlgicl cariS izl
(research onr how: persenal fiactors such asivalues, attitudes, and
skills, cembine with centextual factors suchi as econemic costs,
properties ofi the bullt envirenment, and gevernment policies to
Influence energy using behavier




The Environment in Business
Decision Making

This area has heen sereusly understudied. Amoeng the highly,
Promising researchi directions are:

=ELONIONIICIEIIOITIANICENEIT COIPEN UV ENaRV A ENE G VIENNUBES
It pay te e “green’?

Effeqz‘s af elarrizirlel ar) 2rvirerlrlerizll perf_ormance _(under What
conditions; does customer demand drve firms” envirenmental
PErfermance?)

E[fECES gf Stgal crizlifs sl dradiic o reiyyorss () Wirlea) el
dominanit BUSINEsSES affiect envirenmenial performance threughoui
thelr supply: chains?)

Eirorlnerizlf clgedllirie) griel cliselagte drzigigeas () SOy el
firms’ environmental performance be measured maore accurately?)

GCOVEIIITIEEPOCYIANYEHCES GIiNIUSIIIESS GEE/S/BITIakig (- 0k,
oW can gevernment poelicies e designed to create effective
Incentives fier green innevation?)




Institutions for Environmental
Governance

No one policy strategy (€.d., regulation, market-hased governance,
voluniary action) Works best in all situations. The researchineed s

10 find the arrangement that IS most appropriate for particular
governance preblems.

Aefelrass Sigzlige)jas for slcjzigiyel eloyEEIfe e I Szl ST zIgers s
With' climate

AGGIEESAYS 0N CSIGII COITICK ARSI eI IIES
DEYe]opIIISHIHBIIE OIS 1AL CONECE SCAIes Of SOc/al 0rganizanor

VICSIRVVAY S IONIIIE Y CINTIEGY Il SN AE GG COlTIEX
envirenmental prov/enis




Impreving Envirenmental
[DECISION| PrOCESSES

Better envirenmental decisions require better understanding of how: te
Integrate environmentall science: and understanding of hunan-
envirenment Interactions Within decisien Processes that are judged
credible and relevant by these: affected

The study recommends three research components:

PDEYeIopNIg! CIlEE Bl AECIs/o/H qUalyer envirenmental decisiens

Dayalgdric) el (Egiricf farzll [ofs fof sificitldic) QeSO il e
jace) or environmenial clhiange

Crezlfrie] gifeciiye dracasses ifjzlf corfolfe SelEiic sifzl s Wi
grezlcl guyalic clgligereEoy]




Decision-relevant Science
for Evidence-based

Environmentall Policy

The study recommends fieul major researchr activities:

LRI IIENE IO TF FILIE = EAYILOLIELIE [ILE G OS5 el
Include both envirenmental states (e.g., GHG emissions) and
relevant human activities;, by dififerent kinds ol actors, at different
scales; to allew better understanding of Whichi activities produce
Whichi changes: in envirenmental conditiens

ErIrarrgrcEl golicy vl

JITroViIag ERViioRITErLa) Jorecastiig, Including: analysis of human
PEnaviors suchias thoese that drive energy. demanad

DEICINIEG Q/SUIEULBIAI PGS Gl CIVIIGIITIEIa) CIIAIGES




Soclal and Behavioral Energy.
Research for California




