
Foreword

Welcometo the 1998ACEEESummerStudyon EnergyEfficiencyin Buildings,the tenthin a seriesofbiennialworkshops
devotedto technology,policy,andimplementationissuesrelatedto energyusein buildings.Thisweek-longconference
bringstogethera diversegroupofprofessionalsfromaroundtheworldrepresentingtheviewsandexpertiseofutilities,

industry,nationaflaboratories,governmentagencies,pubficinterestgroups,anduniversities.

ThethemeofthisSummerStudyisErtw E&ciency in a Competitive Envi?wzment, reflectingoneofthemajor
trendsin the fieldofenergyefficiency-thegrowingneedto strategicallypositionenergy-efficientandrenewableenergytech-
nologiesinwaysthatharnessmarketforces.Restructuringoftheelectricutilityindustryandincrewd retailcompetitionin both
electricandgasmarketshasmadeit imperativeto proveto consumersthatenergyefficiencyimprovementsin buildingscancon-
stituteprofitableinvestments.Theneedto competein bothdomesticandinternationalmarketsis forcingcorporationsand
nationsto focuson energyefficiencyas a meansofimprovingproductivityandreducingcosts.Acrosstheglobe,effomto capture
the benefitsofenergyefficiencyare increasinglymarket-drivenand market-based.

Otherdriversfor energyefficiencyarealsoemerging.Ofparticularnoteare theenvironmentalbenefitsofenergyefficiency.
Numerousstudieshavedocumentedthatenergyefficiencyis a highlycost-effectiveandpoliticallypalatablenear-termsolutionfor
addressingglobalwarming.In manycountries,includingtheU.S.,buildingsareheated,cooled,lit,andpoweredprimarilyby
fossil-generatedelectricity,makingthe buildingssectoran importanttargetfor reducinggreenhousegasemissionsthrough
improvedenergyefficiency.

Buttherearealsonewandcontinuingchallenges.Thefirstdecadeofthe nextcenturypromisesto extendthecurrentera of
lowenergyprices.Atthesametimethereis no perceivedthreatofnear-termelectricityshortagesor oil supplydisruption.With
muchofthepublicstillunawareofhowenergyefficiencycontributesto the environment,it is notsurprisingto findrelatively
littleinterestbycitizens,corporations,andthegovernmentin savingenergyforitsownsake.

Thedownwardslideofutilitydemand-sidemanagementinvestmentsthatwasso apparentat the 1996SummerStudyis
continuinghowever,in a fewkeystatessuchasCaliforniaandNewYorkthedeclineis beingoffsetbymarkettransformation
programsfundedthroughpublicbenefitscharges.In responseto suchopportunitiespresentedbyelectricutilityindustryrestruc-
turing,portionsoftheindustryand itsefficiencyservicessubsidiariesare staffingup andformingstrategicafliancesto offernot
onlyperformancecontracting,butalsocommoditysales,maintenance,powerquality,loadprofiling,billing,metering,andother
servicesto its customers.

Setagainstthebackdropofthesetrends,noteworthytechnologydevelopmentsand implementationprogresshavebeen
madesincethe 1996ACEEESummerStudy.Agrowingbodyofresearchexpertisehasbeentranslatedintoinnovativeand
advancedtechnologiesthatarenowcuttingenergycostsin bothresidentialandcommercialmarkets.Examplesincludegas-
drivenheatpumps,ductdiagnosticsandsealing,andlow-emissititywindows.Thepastseverafyearshavealsoheraldedthe
rapidlygrowinguseofinformationtechnologiesin buildingconstruction,energymetering,energymanagementandcontrol
systems,andtelecommunications.Anothertechnicaldevelopmentis theexpandedscopeofenergyefficiencyactivitiesto include
buildingstart-upand operationsandmaintenance,in additionto installingenergyconservationmeasures.Theresulthas beenan
improvedabilityto deliverlong-termsavings.

Thesemarketsuccessesreflectthegreatprogressbeingmadein integratingindustryandgovernmentresearchagendas,the
growingroleofenergyservicecompanies,themainstreamingofperformancecontracting,and the maturationofmarkettrans-
formationefforts.Theyhavealsobenefitedfrombetteralignmentbetweenenergyef6ciencyanddiversegoalssuchas indoorair
quafityandhealth;occupantcomfort,amenities,andproductivityandpeakdemandreduction.IOaddition,recentsuccesses
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havecapitalizedon thegrowingunderstandingofhowindividualsandorganizationsmakedecisionsthataffectenergyuw (such
as choiceofbuildingandlightingdesignsandthepurchaseofheatingandcoolingequipment)andthe expandingfieldofknowl-
edgeofhowenergyis usedin society.

AUoftheseissues,trends,challenges,andaccomplishmentsare discussedin thetenpanelsthatcomprisethe 1998Summer
Study.Eachpaneldealswitha particularclusterofissuesandpresentsitspapersin a separatevolumeoftheproceedings.The
tenvolumesareas follows

Volume1 — ResidentialBuildings:Technologies,Design,andPerformanceAnalysis

Volume2 — ResidentialBuildings:ProgramDesign,Implementation,andEvaluation

Volume3 — CommercialBuildings:Technologies,Design,andPerformanceAnalysis

Volume4 — CommercialBuildings:ProgramDesign,Implementation,andEvaluation

Volume5 — InternationalCollaborationsandGlobalMarketIssues

Volume6 — DeregulationoftheUtilityIndustryand RoleofEnergyServicesCompanies(ESCOS)

Volume7 — MarketTransformation

Volume8 — InformationTechnologies,ConsumerBehavior,andNon-EnergyBenefits

Volume9 — SustainableDevelopment,ClimateChange,EnergyPlanning,andPolicy

Volume10 — BuildingIndustryTrends

The1998SummerStudyrepeatsthepaneldevotedto buildingindustrytrends,whichwasintroducedin 1996.Severalnew
topicshavebeenintroducedthisyear,includingsustainabledevelopment,informationtechnologies,non-energybenefits,and
globalmarketissues.

In closing,wewouldliketo thankthe22panelleaderswhoworkedtheirwaythroughmorethan600abstracts,shepherded
nearly300papersthroughthepeer-reviewprocess,andselected30 displays.TheACEEEstaffalsodeservespecialrecognition,in
particularGleeMurrayandRebeccaLunet@fortheircoordinationofa complexoflogisticaldetailsthatmustcometogetherto
maketheconferencea success.

Enjoytheconference.

Marilyn A. Brown, Oak Ridge National Laboratory
Helmut E.Feustel, Lawrence Berkelty National Laboratory
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PMEL9 INTRODUCTION

SustainableDevelopment,Climate
Change,EnergyPlanning,and Policy

E
verythingis goingglobal,includingenergypolicyThelasttwoyearshaveseenmoreinternationaldiscussionofenergyuse
trendsthananyotheryears,andinterestgrowssteadily.Asclimateconcernsincrease,policymakersin allcountrieswant
to understandtheroleofenergyin theireconomies,theeffectsof reducingenergyuse,andwhatkindofprogramswill

leadto a moresustainablefuture.

Thepapersreflectthisglobalconcern,withseverallookingat thelinkagesbetweenenergyuseandeconomicactivity,the
roleofenergyusein emergingeconomiesoftheworld,andtechniquesforcomparingthecarboneffectsofalternativeenergy
designs.Otherslookat internationalclimateagreementsandhowtheywillbe enforced,andnewandinnovativeapproachesto
increasinguseofrenewableenergysourcesandreducingenergyconsumption,

NewEnergy EfOciencyOpportunities. WebberandBrownreviewthesubstantialcumulativeenergysavingsandrelated
benefitsexpectedfromthesuiteofENERGYSTAR@labeledproducts.Kaarsburget al. quantifythepotentialenergysavingsand
emissionsreductionsthatmightbe expectedbyforcefulpursuitofcombinedheatandpowerin commercialbuildings.Haddadet
al. investigatethedecision-makingprocessin firmsto suggesthoweconomicallyefficientpoliciesmightovercomethebarriers
thatcausecompaniesto foregoprofitableopportunitiesto saveenergyand makemoney.

International Trends: Energy,Enissions, and Emerging Economies. In theclimatechangedebate,manyself-inter-
estedclaimsabouttheeffectsofinternationalagreementsoneconomicgrowthhavebeenmade.Schipperet al. discussthepre-
sumedandreal lids betweenenergyuseandeconomicactivity.In addition,whiledevelopedcountriesare concernedabout
reducingtheirenergyuse,theimplicationsofenergyusein emergingeconomiesare staggering.Turielet al. discussresidential
energyuse in someoftheseemergingeconomiesand indicatewherefutureenergyefficiencyneedswillbe.

Economic Benefits of Energy EfficiencyPrograms Can Kyoto Push the DowOver 10,000? Sometimesenergyef6-
ciencyprogramscanbe designedwithmacroeconomicbenefitsin mind,as HingeandBourgeois’andWiltshire’spapersdemon-
strate.WadeandLeachshowhowenergyefficiencyin buildingscanbe integratedin a country’scarbonreductiontargets.

Green Power Marketing, or, Howthe Irish SavedRenewable Energy.Renewablegota jump-startin the mid-
1980swhenutilitieswererequiredto purchaserenewablepowerat avoidedcostrates—nowtheyhaveto competeand con-
vinceconsumerstheyshouldpayfor “greenpower.” DavisandTuttpresentthe latestfromCalifornia’seffortsto labelgreen
powerso thatconsumerscancomparemarketers’claims.Wiseret al. discussthe importantrole ofmarketruleson theability
ofgreenpowermarketingto succeed.Finally,Schwartzdiscusseshowpublicpurposeprogramsin generafare fairingin the
PacificNorthwest.

Innovations in Power Supply Programs under Restructuring. In thisdiversesession,Tuttdescribesthedesignand
preliminaryresultsoftheCaliforniaauctionprocessto distribute$162milfionin financialincentivesto renewablepowerplant
projects.PlunkettandSachsdescribehowa retailbuyerscooperativecanprovideleast-costenergyservicesto smallconsumers.
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Jannuzzietal. identifywhatopportunitiesandprogramscouldassistBrazilianeffortsto achieveenergyefficiencyin theirrestruc-
turedelectricitysupplysystem.

Urban Heat Island Mitigation. Thestrategiccombinationofreflectiveroofandpavementsurfaces,carefulurbanforestry,
andothermeasurescanreduceurbanheatislandsandprovidecommunitiesa fulfsuiteofeconomicandenvironmentalbenefits.
Gorsevskiet al.reviewa comprehensiveapprodchto reducingurbanheatislandswithoverallresultingair pollutionreduction
andenergyefficiencyincrease.SchmeltzandBretzdescribe the newENERGYSTAR@roofsinitiativeto promotereflectiveroofing
as partofthecomprehensiveurbanheatislandinitiative.PomerantzandAkbariquantifithepotentialbenefitsofreflectivepave-
ments,particularlyasphalt.

Monitoring and Evaluation Howw1ll International Climate Agreementsbe Enforced?Signinginternational
agreementsmakeheadlinesbutresultsdependon countries’enforcementandinstitutions’compliance.PapersbyVineand
Sathaye,andSwisherpresenttwoviewsofhowinternationalagreementscanbe monitoredandevaluated.Larsenetal. talkabout
howagreementswithindustryhavebeenapproachedin Denmark.

EffectiveState and LocalPrograms. National,state,and localenergyofficesare oftencriticalcatalyslsthatassureactual
effectiveimplementationofmeasuresto improveenergyefficiencyAsa result,statesandcommunitiesbenefitnotonlyfrom
reducedenergycostsbutalsoexperienceimprovedeconomicdevelopment,improvedair quality,reducedimpacton climate
change,andotherbenefits.Smithet al. reviewtheaggregateeconomicandenvironmentalbenefitsofselectedNYSERDApro-
grams.Hoodet al.providea casestudyofthebenefitsofcommunityenergyplanningin Revelstoke,BritishColumbia,Canada.
UsibelliandGoldendiscusstheprogressthe stateofWashingtonhasmadein implementingenergyefficiencyprogramsto pro-
moteclimatestabilization,economicdevelopment,governmentefficiency,andsahnonrecovery

Carbon AccounthqyEvaluatingAlternative Greenhouse GasReduction Measures. Asawarenessoftheclimate
implicationsofenergyuse rise,sowillawarenessofthegreenhousegasimplicationsofkel and buildingmateriafchoices.
Zoechlingetal. raiseissuesaboutthefuelchoicesfor spaceheatingin OECDcountries.BorjessonandGustavssoncompare
greenhousegasemissionfrombuildingmaterials.McLaincomparesthecarbonimpactsofalternativestrategiesofusingforest
residues.

Jeanne Briskin, US. Environmental Protection Agency
John Wilson, California Ene?gy Commission
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