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" The preceding research of human behavior for energy saving in US and Japan
HEE OREZ (REXZH). JISHA (RRIEXE)
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Ea=] TAVABITH) TV TFREBEZEHENSVMICENTIE, ITRILF—FEEHIIH L THEEH

BEIRTHEHEBIZRTAD-XLNEAINTLS, F5LEEEOFTN—F Y7 FEEHM
SHRAGEIRTHFENRAICEVRIISNA TS Y., TRILF—BXEOBCRRES - FHE - HE
EERRK - BEA D —BEREBTERLRR/ITOATLS, KEROMEITEVWTIET AU A
BECC2013 IZH T2 HENE LY. HEEFRMUSHE - HEMS PRI — b A—2 —DFEIEH| - h—L
IRILF—LHR—KHER) + /—L (BRE) - ¥—ZI T4 75— 3 > TRLTY (BNE) L. H
RIZBWTHERARESEAS LN EBHON SEKRENEFIZOVWTERMICHET S, 8T, BRTO
HIRTHICETEIHAREHICOVTELESERT S,

CO&SITEERRIZENT, 1—F— (ER) OEIRTEIOVTET AU A - BREHITEL
DEFNH D, —HT. BERAEORMBRABTOL S LVARNLELEZEERIZTTHED AR,
BIrzEELBEYGEREZTSIIEILEETHLHIN, 5 LEERTHICEAT IHAREFILRSNT
Wo, AEROBFICEVTIE, BRICBVTHEHB LI —NEDLSILGEHER >THY., 4T
RICEEONRERECERBOZIREGIT TV LERIIANE ST 5,

FTEEICOVTE, REEEEBALLERERRE L7 U7 — MRABRKREM S, BT RICET
ZEHEBEBEERZFHAOMNICL, MRAXEERT S,

EBEECHVTE. BEETIRBEEBEREZERRTHILT. RETEMHELTEMES OV
T, HHEORE - RHEBBEZ Y. REDIS T A UTICHERTEIENTEL I LM
Ao T 4 TRALIZDENZEEZONDS, B ZINCDREREEEICHT HFEREEEEIC
2. BEE#%t, HHAZELTERBESE . THENE] ORBZR-LTWVWS, ThEYR—+T5
FDELT, BEHA FSAUPBEIIaL—2a30Y—IhHY. ShEHRETIED/N—FIL
BRICEST 5, BRE~DETY /%R L. BREREREEZLERT DEHDS1 V0T« AL
EN—FRIVEREN., R TOERIZHLTEDESICEEEZEITWAINEHLMNIZT S,

12 Variation in residential energy use among Americans: Statistics, Causes and Case Studies
EEE OSarah Outcault, Kristin Heinemeier, Marco Pritoni, Jennifer Kutzleb, Qiwei Wang, Alan Meier
G (Western Cooling Efficiency Center, University of California, Davis)
| TRAUFX—EE, XE AU ITALZT, 2y MERIRLF—, RNy TV, 78
Foook Energy Consumption, US, California, Zero-net Energy, Passive Cooling, Behavior
E5 The typical US household uses two to four times as much electricity as a typical Japanese household.

Although household sizes are the same, American homes have 3 times the square footage, per person.
Despite greater consumption levels, spending on electricity and gas represents only 3.5% of American
household expenditures, compared to 4.7% among Japanese. Energy prices bely the trend in
consumption. While prices rose in the US, consumption rose, too. Concerns about climate change
have policy makers searching for ways to encourage conservation.

Developing zero-net energy buildings is a growing trend that relies on on-site generation with
(primarily) renewable resources and delivers energy savings by ensuring efficient design, effectively
bypassing much of the behavioral challenges traditional construction faces to overcome weak building
envelopes, little opportunities for passive lighting, heating or cooling. California is the national leader in
adopting ZNE goals: by 2020 all new residential construction must be ZNE.

The Western Cooling Efficiency Center has been asked by Tokyo Gas to study energy use in their ZNE
building in Yokohama (E-Sogo) and a large, mixed-use ZNE complex in Davis, CA (West Village).
Although West Village residents consume far more energy than those in E-Sogo, both communities have
noted wide variation in consumption across apartments, with high users consuming approximately 10
times more energy than low users. As a result, both ZNE communities have yet to reach their ZNE
goals (i.e., annual end-use consumption exceeds generation by 10-15%).

The developers of West Village have tried several strategies to reduce electricity consumption. Most
recently, WCEC has implemented an intervention aimed at encouraging the adoption of passive cooling
techniques to reduce AC usage by utilizing the design features of their ZNE apartment to capture night
breezes. Through raising awareness and providing feedback on the environmental impact of their
efforts, the intervention was able to change the behavior (and habits) of X% (to be determined at the
conclusion of the study on August 31st) of residents in the study, and in so doing, reduced their energy
consumption from AC by X%, on average.

Despite the success, numerous participants were not willing or able to significantly reduce their AC
usage. The most common challenges cited included: discomfort, noise and safety concerns with
opening windows, differing preferences among roommates, and lack of motivation. The latter is most
likely driven by the fact that West Village residents do not pay for the electricity they consume, beyond
the flat rate that is included in their rent. While this is an unusual scenario for American households, the
relatively low cost of electricity in the US means that financial savings are weak motives for many (though
not all) Americans to conserve energy.

Attempts to encourage Americans to sacrifice for the sake of conservation have historically been met
with resistance. More recent efforts to utilize the principles of behavioral economics have proven more
palatable and effective. However, the wide variation in behavior and motives suggests that a range of
strategies will need to be developed to influence energy use across the board. Developing effective
strategies requires further research on when, where, why and how consumers make decisions about

energy consumption.
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"3 Lessons from Opower’s Behavior Change Programs in the U.S. and Europe
EEE O#4 > ~A % (OpowerJapan ¥t B5E T4 LY 5 —)
(FTiE) OKen Haig (Director of Regulatory Affairs, Japan, Opwoer)
THELICLDIETR. FEEE /| TIVF - VARVR BEIVTS—U AU b, BIE - filfHEE%
HMU=BAM /| AR— b A= — HMIUDY | €T AVT—Lar, Bhstt, HESE
F—7J— K | Behavioral energy efficiency (BEE), Demand-side management (DSM) / demand response (DR),
Customer engagement (CE), Advanced metering infrastructure (AMI) / smart meters, Analytics engine /
segmentation, Utilities, Consumers
EE Japan faces an unprecedented opportunity to lead the world in behavioral energy efficiency (BEE) as it

emerges from its second energy “shock.” After the early-1970s “oil shock,” Japan’s Energy Conservation
Law paved the way for Japan to become a world leader in energy efficiency. But most of these efficiency
gains came from the commercial and industrial sectors; few policies or incentives for reducing energy
use were aimed at ordinary households, where usage increased at more than twice the rate of Japan’s
rapid GDP growth. After the tragic events of March 11, 2011 and a “nuclear shock” that took the country’s
nuclear plants offline, the world watched as Japan once again overcame daunting energy shortages. And
this time, Japanese households were centrally involved, responding with phenomenal energy savings
that matched the activities of Japan’s public and private sectors. Much of this simply involved changes in
the way that individual consumers use energy, but collectively these efforts proved that decreased
demand through behavior change could be an energy resource in and of itsel—a no-carbon,
cost-effective alternative to burning more fossil fuels in the absence of nuclear power. But how can Japan
capitalize on this one bright spot to emerge from the tragedies of 3/11/11, and ensure that BEE remains a
sustainable part of the country’s energy mix in the years to come?

In this presentation, | offer some observations from Opower’s experience with promoting BEE in the
U.S., Europe, and beyond—in regulated, mixed, and competitive markets—and consider the implications
for Japan as it moves forward with efforts to liberalize electricity markets. Over the years, Opower has
learned that if energy consumers are given the right information, at the right time, in the right way, they
can be motivated to change their behavior in ways that have long-lasting, measurable results. Through a
mix of behavioral, data and computer science, Opower utilizes big data from utilities and beyond to
analyze people's energy consumption, find ways to communicate this comparatively, and "nudge" them
into energy efficiency. While based in the U.S., we have found that this method works with customers
from across the 93 utility clients with whom Opower works, in 9 different countries.

Positioned as we are between utilities and their customers, we have come to understand that each
have different incentives. Consumers’ goals include bill savings and budgeting (saving money),
convenience and comfort (ease of mind), and the opportunity to be “green.” Utilities’ goals include
increasing customer satisfaction (as well as loyalty and retention), reducing costs/bottom line (e.g.
service costs), increasing revenue/top line (e.g. through cross sales), and meeting regulatory
requirements. Behavioral energy efficiency programs work best when the incentives of both utilities and

their customers are aligned, but this happens differently in different markets.
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22 The Trend and Concern of Energy-savings Education in Home Economics Japan
EEE OIFHET WEEILXZE)
(FTiE) OYukiko Kudo (Yokohama National University)
. KER, FEAgetE, o 0vaEw
Home Economics, Sustainability, MOTTAINAI
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23 Evaluation and effect on energy saving behavior change through “eating habit education”
O=ZwEF ERAAMASH), REET (HRRBAD), FARLRF @ERTEHKE), ARBF (R
. RRBKE), ZREa (BERZKRYE), REOKF WEEILIKXZ)
aﬁilﬁ% OAyako Mikami (Tokyo Gas Co., Ltd.), Keiko Nagao (Tokyo Kasei University), Noriko Akaishi (Teikyo
(PR Heisei University), Yuko Hisamatsu (Tokyo Kasei University), Junkichi Sugiura (Keio University), Reiko
Matsubaguchi (Yokohama National University)
HIRLX—1T8, THES, Ta -7 vF 07, ZHEHR, Ta0P—, CO B EHIR
#*—"7J— k| Energy Saving Behavior, Behavior Change, Eco-cooking, Education Effect, Ecology, CO, Emission
Reduction
2E BIRNF—ZHETEIS5MATRIMNINDERNROEN S, ABOTEZAH - EEILT S8,

BRIFINFETIC, BEAEYICEDLS TEWVL, THIE) TR OFIET, RBRICEELEFE
THD T3V vFT] £BMIC, BEBEOREZREL THELATMREZIToTLS, ZL T
BERBICE T 5REHEE - AR, BIUHABRRMEDER- TXT. $10~70%NDE T+, #60~90%
DEiIK, #¥30~70%DITHIFHMEEZHLMIL TS,

INOEIFRHRZEENICERT MEIRHEF] 12OV TIE, REMKBREORZIFELEEZRRE
LEZ[BHEOHMEUZENT, 2004 EALHMY AN TS, EARMIZIE, BEMEOREREBEETO
HEIXDIXREEHEL, BTITLTREBDOHR - KERAE, SCHREENENETUr— MAEE
EHTE2LDTH5.

ZTO#HR, REOREFELHINBICEADLLT, AETFEDEBNIKRECERTSHLLE, AR
KEAE, CHRESICHEELHBNENBRE SN, 45, BECTEEREHA 2ROHABRRE£H
FELTWDA, RAEOCERMENBHMELHNESH, ABICEIRREAZMADIETHLL SO
MIAFTRIZELS RO FFIEER LTS,

ABETIE TEIREE] ICKDITHEREHMICHERT 5120, EEIFHOBERESHL, T8
ERNMRESNDIEE L EILDAONGEVEEEZHME L=, SOICTHEROBEEOER TEHANE
HEBRFFL. SEOEIRORRAZEOEY S, REAZERI LI, ETFE T, FHEHBOHX -
KEAZS L UVECHRERICH 40~80%DHIE, CO, HEHEIZH 50%DHEIFNR &5, RFICE
BLE7or—rhold, TEVYL, THE) ThiT) BOTBHERNROLA, TE1x] #EEE
BLTWAANEBAEELTWLWIALEZELE D LN TS%DEBREICHDIILEHRA LIz, —A,
[CRTWK EMRATONGVEENHDS LALLM ELE ST,

InbkY, SERYEF- TEIRHEE] FEANEEER LB SVEIRTHEROELIFHR
IZDBABD. BONFEHETTEILICHRELEITLOICIK, HBETRITSLEEDLSIZEDD
MICEETRNENNERELD, BTHLEIRTHEEZTTEICEADLI LM DH, BYBRLEBLE
BILd 2 LNEEEEHIA LT,
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AR— A= —DEHBHR : RENTAMIZE TS KRR

tylar 3 [THREFENSGEZDEIRILT—ITEN

EERE - M LHEBITH : TORARIZEITHHEER

1 Energy conservation through smart meters: evidence from social experiments in Hawaii
HEE OHAL INTAKFET/ THRIEFZE)
(FTiE) ONori Tarui (Department of Economics, University of Hawaii at Manoa)
g IRLF—HE AIRILFT—, UTILE A LER #HR) E8&
Energy Efficiency, Energy Conservation, Real-time Information, Experiment
2 AX—Fk (BN) A—42—0FAEF, EAFAE - @+&ICETS TRASL] ZRELTRERNMTO

HIRNFX—Z2RETILHEINATVS, ABRETEZOFANEEETRICEDL S LFEEESZ
BLEZRBRLTEHIRILEDERINIONEZRAEBELENTAICE T I HSERMROEREHEN
TH, AN— A —4—DEITR - HIENRZHENICHTET SHKE. BREEHNCOHDE - #
BTIHNTE, LML, AX—FA—2—OFAN [GE] ETRZRET M DNTIEELH
RHAEATLEL, AI— FEFOEAIRNROLEHEAICDONTIEN L DHDRFEHIEE SN BH,
BEROMEE TN SDRMEREZTIVNOHARDVEDEME T TN D,

HRETIERENTAMNA T IERNDEBICAY— A= —%%EB L. BEAISEEIN:ELRLIES
DIN—TIZ TRZBIE] 22GZ5HE - HHEICBEAL, ERHMGTICERSALIETRILF—=FH
E - B LT,

FBDEEY . AV— A= —PNEIRERIEHACODVWTREERDEHEIHS, —HT. A7
— h A=A EEEREBROENEEEICEA L CHEEBICEENRE L 0T S ENEIRERT
LIS > TS AEEA H B, ZDHEICIE. BAFIAICHT IR - HEF v R—V, BR
BEADRE - IRLX—FRYITD&L57% (ZBNRERET D) BRIVEIREECEDTHD
LEZDOND, thAT, HEENEIREZEDDIDEA—F—NEICRZZUEIZHY. (FEPHR%
FEHHECTE) EIXRBEHZEDINLSTHEME LGN (TBHREFET (TP EHFETNLIHRE
[CHHET D ), TDHFEICIEK. FYBEBRADAY— A= —DRFEOLCZTOERNEIFBEDRIZL
HYS5, AEROBERIE. IEOFEBNROE S MHMAMICAESHEENRZRIZILTVLSILETR
BLTWS, RITHRERAEKR. AR—FA—F—DEIXRYRIBHEZELCTELTHILELBRSIN
fzo ERETIE. NTAMIIABIZHEITEIAI— LT )y FEIFBEDE I RHRICEHT HEEHAE
[ZDOWTHBNT B,)

IRILF—FAPRYI— A2 —OLYMBRNGERARCET IO LIUEERAROER
F. BIHEIRBREZERE - BATHICHE->TEELTIBZRBT LI LICHL LEFTES,
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2 Conservation request, dynamic pricing and energy saving behavior: Social experiment of Kyoto
HERE OkHE# (RBAFEXFREFEHARED
G OTakanori Ida (Graduate School of Economics, Kyoto University)
| FATEIVITIA400T - TRURLARYR - 74 =)L FRER
FoUok Dynamic Pricing, Demand Response, Field Experiment
Z2E B#

BE - 2 - (TOIEAK - LMD 4 O RMR IR F— - HE X TFLRAZEDOTIVF -
LARUR » T—R2ERANT, XEIRLF—EDHA FSAUIZLE=zA>T, E=YHy b E—S
DD MR ERBDROFHE - AIEETL. ThoBRFDNROBKRERLEZELC T, BADRT— -
X a=T4OEBRERICAT-ERMLEIET U RERH]T S,

EUYblt, BEIRLF—E2RBABRERTIM 0t T4 TE2HEEEDD. FHNSVRAERELT
B5TIVR - LRARVRICEALT, BROIRILF—BEROERERHEO—BE 45 &5 LEHENIH
EQREEENET S,

R
2012 FEBHICHFAFTIVY - T34V E#AVT, E=U Dy FETofdb i - (FLFA L -
SEHTICEVTRDEL S BONBERER.
- SUALBHASERICAY . ERMREMNGEREEE TV CTHELKATRELITHE £ EiE.
- E—U Dy FHIRIETOUS%. CPP20%fEE.,
AR LAILE LTS EHR L EN DA EFIEEER.
CEBIFRPRIF. —RREEDOLLKRTE AL 20%7EE,
- R AEIE 0.1~0.2 IR,
- LREREREBNDEF EHLEEH,
- BARHERAOERHERITZRMICLREL,
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Biff, TRLF—. [UREE): RET 200 DT8R

a4 [ITRLF—DRABIEEELETIRILT—ITE

REMITTIY FLARY REFEER MKW LOVE] OFEREFOHMRIZDLNT

2 Technology, Energy, and Climate Change
- OBFEAREN (RAXFEXREFRRBEREHARE RIE - TRILF—EFFEEM)
_ O Shunsuke Managi (Associate Professor, Graduate School of Environmental Studies, Tohoku
(PR University, Japan)
o g HIRLF—, BREE. UTLEALTSAIUT
Climate Change, Energy Saving, Post Disaster, Real Time Pricing
=E - IPCC % 5 REMEHMEE % 3 FXHE (WG3) K[URZEHDMEF (2014)DFHE : HKiff. THRILF—

EBR

- SROKBEEBEEEEIRILFT— BAX, USA, H1E

- BRATROEIRILF—ITHOXRR : EXERE

- FEHNEBERBLIZUTLIALTSA DV THEICE TS HEEETE  EREFENLOER

- IPCC AR5 Evaluation
- Future climate change and energy saving: USA, Japan and China
- Energy saving action before and after the disaster

- Real time pricing on consumer

18

1 Result and efficiency of household demand response demonstration “1kW LOVE”
HEE OAOME MASHNTT RIS ILIF D)
G OHiroaki Taniguchi (NTT SMILE ENERGY Inc.)
| TRUFLRRVZR, REHIE., 2HT v b BHE
Foook Demand Response, Home Appliance Control, Negawatt, Power Saving
£ NTTRRAILIFO—F BAFRERNBEEZEINLBDE— Y BETIC—FICHEKBELITL. ThIC

ST AR THEWN LTIV FLARVR (FEREE) O FZ47/L [1kW LOVE] #Fpk 24
F7TA2B&YER24F9A28HFETEEWLNZLELIZOT., TOWMEBLHERE BNV LET,
TRk 24 F4FF, FIFICHRELEZRARKEXLICHESIBATENDL. BENHEELARDIFNZLHDH—
BREIZEVWTH., BUOLEHMEFENKROONTLELS,

ZITNITRRANLIFD—F . BAFRRHBESNIBOE— Y BETIC—FICEEKRBEEITL.
FNITEET I CTHEW LTIV FLARVR (FEREE) D CSATFILERB LN LE LT,

BAZHEBETHRREMAIFEL. LIELZThE—FIELOMETHEThIEZTON. E—VE
HEMHIT B EIZ2EHY RIZ TKWDETEA 1,000 tHFEEFNIE IMWHHLORE L RFDOMIEL
HHELVWAFET, EBERPERBLRAMEALTEZAAERAT Y FELWET)

NTTRIANWIFO—IF. RETAT7ILEBEL. TIV FLRARVRADMEDBIE LY —EXEDHE
SEFITVVEL,

FSAZICEVTIE, BEE=4 300 #HEHEL. EARKOEENRAENSFA L HAIC
A=) TIEHKEZELLIFR L LIS, BEFIEVEICEZAVZI7a0041HZEZTHE TIEL .
BEMNGHBAICLIHELREL CEEE L,

Ff=. FIATLEMEOHEEZAF L2 0%, 8B/ LTI DOBEETERTL, (AL
THECIRYBL) BEEH>TWVLEELT,

T2 5 ADEEEEBL. FSAFILICBMENEZEZS4—D55, 260 HHEDARICEHEBIZS
HAHIEE, &5 1,381kWh O EICEBLE LT,

1 BIOERE TFH 276kWh (1 H#HHY 1.06kWh) ZEELI=C &Y., BEE L TULV 1 H#H
Hi=Y MMkWh) QREIRZERT S ENTEEL
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a4 [ITRILF—DRABZIEELEIRILE—ITE

a4 [TRILF—DRZAZIEEEIRILF—ITE

RELI—Y—ICL2THIRIE " BFT TLWL

AY— FIRLF—NIRAEFEERIZBTEHETRITEIZDLT

4-2 ~BBRLHRMZERAVEZHLOIRLY—ER AT LAERIEE~
Using Energy data beyond Energy ~ Disaggregation Technology as HEMS penetration enabler ~
EEE ORBARER (42T + AT 1 AKAERH)
(FTE) OTaro Tadano (Informetis Co., Ltd.)
.| HEMS, $i¥—EX,Al, TRLF—Ev I T—4
ook Energy Efficiency, Beyond Energy, Machine Learning, Big Data
E5 BAD#HGE LT HARD HEMS, RERITOTRLF—HEIEDRAT LK, FEERNEATD E

FEWHULDAERTT, S<DBEBBEICES>TSHED HEMS OR FEIFAAELEOTEHIRGED
FEBECRELAEVEVSFHEZTINATVEDITTY,, BEUAL., YRATFEU T4 PRENE
SHEEHHNEZHMIARIZEIRFRASEITTIE HEMS 2ERSEARFVATLIKAELY, Z0H
NERIFEDHEWESLS EVWSOMLBRICERICEY 22HYET,

LAL. MBI RLF—HRIERATLAO—BIEESHE-ERNSEOHIKICE >THRETHDH
EIZEDLYIEHY FHAS

CHICHLTREOH LI-EZIEZ . HEMS OBEZE TR ZHICBOTEI R EBA-MIELEHH
TEICLPBAUREVRTLORIETT , HEERAIL=HLE, TLAEREFIFERLTEHISR
FHRACFEMECZAEREGY ., ATREVSHEERBS TBFEMH] ITHELZENEROAXTH
HLEEZ-DTY,

FEIX, HEMS BRICIE(EENDTHA S AEMLEEZE 5 Fa10D HEMS BEHMSFRIL. 2D
REICEIFV) 2a—2avERETARIHERARER Al BffIOIGRAE. EDRRAETILVAREEDT
FWYFELz, OV 3T, EIRDPERETHLLLGDILITE>TMESNS HEMS HERIR
BE ABFA DI ATAABRKEHOY ) 2 -2 a0 CBNEHITREVELES,

4-3

Lessons from the Energy Saving Behavior in actual living experiment in the Smart Energy House
— OFRHHM (KRARMASH YEUITEER BRRMARSR XAv— MEREREF—L)
5AE
(FRE) OKanya Ishii (Smart Home Technology Development Team, Residential Energy System Development
TR

Department, Residential Energy Business Unit, OSAKA GAS CO., LTD.)

| RR—kR—L, HEMS, EI*, 178
F—J— R

Smart Home, HEMS, Saving Energy, Human Behavior

= RKERARTIE. REBFAOELLSERRIEEERT 5-OICETEFRTHRELES LEE T ROML

BRMELGENEER, BREBROEADEEMALZTI>BHEN ISR ERELI TRT—FI R
F—N\DR| ICEADHIEMELEEEDTE . AX—FIRILF—NDIREE, EARMICIEIRERKE
Bt RICABENZEMRA L TIEEBIC, EBMEBEREMEMR S SICHRBEREERT ST
FNX—TRCAVMERBETIILTRFEVFIRAY—MIBLEIEELETEHLEaVETH
ICREBREEDHTE , RRECIE 3 BMZRDE LIEIRLF—P R TLARR—LAIRLF—IRDAY

FORTFL (T, HEMS) OB RATLATIXEZMA. BEEEOIXROHERFICESDELZLO
FRATHIHENIXREMA-BEEREEZERL. 2011 ELYERZHBLZ, COEREET
Z. 8% 3 v EITh-YERBEIE-RIERE LT, TRILF—IXTLO HEMS ITEHSHEF
MzEDHTEL,

RFBETIEIRORNEICH > THAZIT
BEMA-IEMRT LA, EER
RELN-C EERBNT 5,

MONT, 20O 3 BHEEBICSOVTHEREMZTALEESHBOELOY—DOBREFIAL-ZBBD
HEMS BNED &S ICBEBDE IR THEFRLZONCODVWTHENETI . ATFETIEI #EE WS
REHIRFEVSHEEFNL.HEMS ICHIF SN D 3 DDH#EE DRZX 51 Q7 KA1 R QBEEFIH
ISDOWTEBMICEA L TRBRIEZT o=, ERBA L L TITEBRECERNICT v r— MRAEEE
BUREEL-NBEHYIEFNE T TR ABRBHERATERBIBN L. SEERNVHEFINDIXT
— rR—LAFICE VT HEMS MBI IHEEZEDL S ITRETNEBEBEDE IR THEFEHRT
EEMNCOVWTHRIHMREZFLOTHRET 5,

SFETHD, 9. CO3 ¥ FEORERRTHY ILFEEBICE
EENTLEREHPEZFAL THL A100%ED CO HIRERNE
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BERARNORE-EIRTHETODRIME L VEILEY 1 FOEN
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5-1 Study on the effects of user’s behavior for energy conservation based on the results of existing survey
and introduction of new research fields.
HEE OhtE B (RE#MHKAZF)
(FTE) OBogaki Kazuaki (Tokyo city university)
BEHE. 78, AT RI/IL¥—. BIFEME. RV 4 . HEMS
F—7— K | occupant ./ user, behavior, energy conservation, exiting research, field survey, home energy
management system
EE HIRILF—PECO L. HGAEB R ORBICHIT THEO TEELEHTH D, TOT=HDHM

(N—F) PLLA (VI L) ORELEIEDHLSNTNDS, N—FEYT FOEEA—TFEDHRERE

TEHLITENTHY ., TABHTHEMS [EEMOMREOERILICEHRT 2FELE LTEESATL
%5, LML, HEMSHHIHT 5#BOLLADHMRZED T, AIRILF—ERARICHKET L8
CEZIZERAT S ‘"N OBFECTHRAVRENLGERL LD, THLE, EIRLX—TELNS
BONRHUGEIRILF— - BECOD-ODEELREH/ICHLEEAOND, T T, EIRILF—1T
BEZOMRICEBL., BEMREZLEL—LT-, BAREZR, #HRDLEEWME,. TRILF—%EK,
EREFRABEETRRE SORNEZRRAL. EIRLT—THEZTOMRICET /X EH 140
R L=, ThoZE, ETRIILF— AIRTE, HEMSEZTELF—TJ—RFELTHEL. W
BEMH LIz, TOHEIS, HEMS, EIRFTEEDOHERIZM L AT LOBEEROEREEIZHE
SE®, TNONLOTEIRTHOFRLETOMREB/NTIELLIC. FYNRMABEIRT
BFERDEODFXEERT S, -EZIE HEMS, IR FEEDHERIBM S A T LDOEERSIL.
BB L L ICHEEICHDT 5, LALEAL, MEL TV AATHERICEIRLF—DREHITT
Wb, LizhoT, BEZHBES LI ENRBETH D, TlE. EDKSURGHEERKEICAEMNLD
THHI3h%,

22

2 Effects of HEMS and Energy-Saving Behaviors in High-Performance House
OZ&XkER (BEMRFERR) MRE WKELZIXKARH) AMEHIE NEFEF, EZHBX, I
FHRE LT (BHKRERR)
(@) O Nobuyuki Sugama (Tokyo Metropolitan University), Yasuhiko Hata(Sekisui Chemical Co., Ltd),
Yuki Kuwabara,Hiroko Onodera , Yuta Endoh , Yuhji Kawakamil,(Tokyo Metropolitan University),
& COz HEMS, ¥OIR)LF—/NIR, HIRTE, IRLF—FERE
F—7— K | CO; Reduction, Home Energy Management System, Zero Energy House, Energy-saving Behavior,
Energy Consumption
2E FEDTA THAVIIZEITEE CO #ERT HICIE, B -FfEL LTDAE CO.l & NERER)

ELTODECO D220 7 FO—FhHd, EBRAEICENT, BE - ZEEDNFELFESLHICIE,
F9, BEENEERNTOIRLYF—FHRAEFBIEL, RIZ, TOERICEIEHRLLEIRTEED
RMIZITS ZEDPBETH D,

FITEELIE, IRILXF—HREDOEEIZF HEMS AEHITHY, TOFERICEOIVTEEEIC
AVYLTAVTEFTSTENEEELER, TOYMRITDOT 2009 EMNSKBEAREELHA = 1EHE
FELEZRRIZ, BRETor—MMIKBRFEITOTWDS, Ff, BRAGEIRTEDS>5, LDLS
BEIRTENTOOT L, DEAHIONZDONT, 2011 EALELIRBENXIEESZIT, HAaR
BEIRTEZE=A—ICERLTELELI LT, AIRTHRERZE ZTOURELCHBERIZT DL THEET
LTW3,

HEMS £V HILT 4 VT DEMEICDONTIE, £ 358 ExRKE L THEMS REFMEZEDOIRILE
—EREEHEB LIz, HEMS DEEL 2 vy BB EIZToFza YT T DOHRIZEY, HEMS FRE
FZOFEHHIFEFEITH 10% &G o7-, Tz, EOHEORVRAEICERBREBOERBEZEL T T 51T
B (BEUER) AEon-RE, EHFAZETIE HEMS ZEMTIHEFHLVRELZEERT H1E
RNESNEZEENALMIH -z, I, BIRTHOLZIIZOVTIE, REEBROZELK
EFENWC EEHLMIZLT,

EZA—(T6BR)ICEBLTHLL A IRTHES5BEBAHY, HIAIE [AEICET SE T ~1TE]
TlE MEEBREZLITS] AIRTEN—BEHELLT, [FiR] TEHINEIR - HIHOLHIC
BARCHBELTOELVEVWSEZENSWNI E, L—LIT7IAVOEHFERETTH 32%HIRE S -
CEERHALHIHEYDDOH B,

TS —EDEEENEEZ —MREBELKLI-BE, L CORFITFHT78%THY, F-ZEH THHE
(X 42 BBDSHD 7 BR(17%) & 8Oz, COKSHBMHREECHENTH, EIRTHERHBEL TS
HEOAMNL TOEWNEH L VEEEEHETIEN 2.8 [kWh/ mE] B, BEEOE IR TEICK
Y, FAIRLF—LLEHISTHIHTES I ENREINT,

«REEG, ELXBE H23 FES 1 EEE - BEME CO2LEHE (5 KB HEMS £EALE
LCCO, 60% VA FREE] O—]RELTITo1=
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9 Cognition of thermal environment, Behavioral temperature regulation and Energy saving behavior
HEE OMFEF# (RMAFILAZE LERRERPHERD)
(Fri@) ONaoki Matsubara (Graduate School of Life and Environmental Sciences, Kyoto Prefectural University)
g FE, BABIRILF—, KERETEH HE BE
House, Heating and Cooling Energy, Behavioral Temperature Regulation, Vision, Audition
BE FAEDOREADIRILTF—HEEDH 271%HEAEICET L HOTHY . Chidk. BEENES

DFEE GRAR) CERBMNTFRBRICEELTVS, BRRRICERT 2R HRIN, BAEOEAICEE
TEHLEEZOND®, KRBRAFTHEARSORMCEATIAREIEETHD, EIRI/ILF—TEA
NDEBRLEZDERDBRLICEHET 2NETORERRERBNT 5.
FEDBRBRENERHALEELTEY, BTOAANERET, ZHOH2 VEEERAL, KE
[ZHEBHIMDHELSBENI EERLI: EREEES 1996), a2 YHERAD, AREEZLREIEHLIME
[F10OCLULETHYEIRLF—HTHIEWST—23HDH (EES 1997),
AREERELBPMNLBRE (4 Y- BEESH—Rv b, BEKLE) OFERAKRICESLTEEES
ANFEL, WEMMLRELEEAL, EIRLT—MEEEITHELTWEIIL—TL, ERICHT HH
FREAEL, IRILF—EBEOEWIIL—THEAETHEELOHLE (IS 2008),

4ty (KB, RE, LS, £E) OBLASDOELLELTITEK - §FEA L EDEENDEEZLH
LT BHEEDIT, AEDERLEEHOERKTICEGRNH S LZHLMIZL, TBIT, REEE
ABEICESVT, B - 2T T3 NELI, D55, EHLHLILABERBOENIIIL—
TERWIL—TOERABEIRILF—DLE, REREEOHBMEDEETHOI I 2L—2a Y
[CEYHELEER HBEDEWIL—TRELRWNWITL—TND1.5~24 ETH-o1= RS  2009),
—7, BRBRRERIEI TG, REEREBREZERICLIBLERAETIE, §EAEEBDA VT
7 DERBOFEOHERICLD 4V IL—TEBOABERAHHEZAVT, ABAFROYIaL—Ya Yy
T2tz THEA - BEBOAVTUTERARRLTVSTIL—TIE, BARELTOEWTIL—T &
YERBEIRILF—DH10%DHEM o1, BECEEZOERDIAICL YHBRHENLKL, AET
FILF—DBIB SN B ETEEMEAY L & S ffz(Fukusaka and Matsubara, 2014),

UEIZRONE&S51C, REICET2EIRLY—THOMEE AEEEEZELSIELTE8HE, R
H-EEEESOLTRBEMANIN ST TO—FTE2REND S,
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o4 “Nudge” as programs for energy and electricity conservation: a field experiment in condominium
EEE OFEER— (—MMEEAN EHNPRHAREH)
(FTiE) OKen-ichiro Nishio (Central Research Institute of Electric Power Industry)
| BIRLF— BB, TIYVFLARVR, AX—FA—%, TBRZE
ook Energy Efficiency, Electricity Saving, Demand Response, Smart Meter, Behavioral Science
E2E BIXRWROBELEE, — BRI HEBRFEENICHATEH, PAEBRINEGVRIZHD, TOERLE

LT, BHRAR. Bh-BRA. 9HKRE. YRI. BBOSME N>z, BAD/N) TOFENERES
hT&Efz, TNV TERBLTW ZEEF. RTUIPLERYEBI T LTOEERFHELMAED
FTohd, RARKEXKEOEHETIE. RECEVTH 1 ZREOFTEMHIALINEN, THEERD
RTEEHITREL, DNROEAHAIT7IVOFABEZCEERELERICRRIND S & o & LI-1TEIC
EoTHibEINfzZ e, BFIBEEZRECTXALEDEFEATROBEICEM LW WS -REE
BIZof-lETHAS, MBEEHBITOVOREERICHLINDT., LYHRBMTFREDOHIITEHERKZE
BRELTWKREZEEIZHD,

EMHETBERRET A 0T HLTIR. BEOCTHOA D= XLICHT 2EBHENRAEEL, L
[FLIFEREINIDE. ACHEBOERREDRESELETHD, HIZIE. BFREZHHHEHSE D
CEEHBHL. FBLYBLREBKREMT Z5ENRHNATFREFEET S, HOBRELISDIEHEE
LT. AE~ORFAERE W HEITDOVTH, FEHICET 5,

CO&ESBABBEFIRELEZ7IO—FELT. T+ 9P (nudge)l EVWSEEN., AHBESF
TRIBENTWVS, TOLTOOVWTEYIFALSRTI EVWS3 a7 v AOEZX AT, NEREEE (choice
architecture) | LMEEINE I ELHAHL ST, FHROE/OREA. HLADETYIFAVLIXRIZKY
THEBRZ#RTILT. XBEROMFH., 2REEORE. BEOEEL VS -BMERELLS LT
%, BT -HBAREEZEZDLTEREICET., IRLVXF—ERAEZHICRADILTHETTR. —
HOBEDEBICLAENTHMRYLEWD, AN—FA—2DERLEZ. BLESHENICTFY ST EFED
FIImRHENEL S,

LHELSELTVSRIMAETIE. Yo avICBETIHEHTENERE LT, BHRIBHALEITK
LENEREDTREMEZRET L TS, TBRFENLERR. FIZEX. BESOENHEERZERTLHET
DFEFRIAR +ZERSED. AELKZEAL TREBBICHRANTI LV ERZERL T, HF
CLICBLE7 FNARERAY— A=A T—ANCBEBERTHIRTLERKE - EALTWLS,
FEEQOEZIIBVTIE, E—VHBEFHIIEVNT 1 BRREOTENHMEI ER SN, FRAET—25
FOBEH - THRECSVTHLNIE SR OEBEICODVTHRET 5.
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o1 Persuasive communication for behavior change and behavioral commitment
HEE OHES (BERBXFE XFH)
(FTiE) OJunkichi Sugiura (Keio University, Faculty of letters)
.| BIREERTEH. HEMPL o7, SiBHWaIaZr—Yay, BEES. YRYa3az245—vay
FoO—F Environment-conscious Behavior, Persuasive Communication, Attitude Change, Risk Communication
2 ABETIE, FTEIRILF—ADTEERIZOVNT, HEDBEEMSOT7 TA—FOEKMETEZ

FEHBAL, RICENEFCALEZTHEROEAICET 2EERM IO S LOBRKOBEICOLTHL
b, AIRIILF—THOHENEREZBALHESOIDIDOYDEENHAZE. TRILX—FRIZLD
REHEFADHHE VNS ATEANEANEL., ETROFMEICK Y HRBERNBLDNL, ER
FICELZANIHIHNEESSICZTAPBICLIHEHNDLUOTDERETHL, HEHD LU TORERIC
X, BROEECTHOEREZRIEELER7 J0—FLHBEOEEELEEST L7 I0—FD 2 D2I2H
FTTEZBIENTED, CITREIRZRERETIERZ. TORE - THERLZRIDENY
MEBMIS2=4/—2a VIOV TERTL,, LH#(1995)Ic&niE, BERETHEZEERTET HE
HIEKRE2DICBEBIND, F 112, THICET 5@ - BRAOFE. MBOREEIC K 5RTAREN
DFHE. 2 < DMBEICL BITERTLMENSDEBEMN T LV SLHRIFEDOFTEL LV S5 3 DDITEIET
MTHD. F2I12. REICPESLWMTEIZEAS LT HREEBEER)THS., C CTREERETHO
B TIIMIZERELE LD D TOWER LR VR TIETEEE T LBV EWVWSBELTE
DTN BEHAT I ENEELEATHD. TLT. BREORHK. EEORE. B0 LOERMEE L
53 ONBRERMEEHDI L TAEERITEEMIZELT D, UELY, BEBERERETS320
RERMCEENTEEZFTEL, 3D2OTHFEEZEHLILSGIREINHBMNIZI 2 =4r—2 3
VOAKE, BELTHO—EXEEHI-OOAROTMAEHART 2 ENATARTH D, DRNK
REBARIHROEZTEEERLULEICOI-2MEOERBNH D, -, REBICLYRNOTHEZES
TEE TDTAANDIAZI Y FAVMIE>TITHE—ETHIRENMURINDSZ&LICL Y., TEH
BEINEZEEZCOMBICE>THLMNIE >TSS, 5 LE-MREZERKICICAT 50, VX
JAZ2a=H—2a3 Y- ILTHLIRBMET —L(HHE, 2003)ZRALEZEAIRILEF—THOERD
26D TRYT S LOREDEATND, ARERTIEZTOTOI S LOBEEZBN L. SHELELIRY A
HIZOVWTEBET 5,
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o2 Shall | do it if others are doing? : The effect of norms and observation on pro-environmental behaviors
HERE O%HEkEH (RRXFAFE L£EFRERZER)
G OKaori Ando (Nara Women'’s University, Faculty of Human Life and Environment)
s g HEFE, fEoxE,. 5. RA5t. ERLE
Observational Learning, Effect of Norms, Electricity Saving, Visualization, Cross-cultural Comparison
Z2E REEETHMZMANESINE. EQOLSBERICKH>TREFLIDEASS M, T T, EFEDITE

DEE, F-MEBOTENLOEEICEAT HHARICOVTHRET S,

NFETCORBRETHOMADZ K EREZEDLARAERRELTHEY., FELNED & S ICIRIFE
BEORECITEZHICDF TN DNTOHRIEHD GV, HHFEER(Bandura, 1977)I2& N
E, FELIEIMBOTHEZHERT S LITE>T, ASMITEFLIMTIEIZHICD(F TN, KBAET
T, BHONZEEZOHRZMRELT, EFRMRARTZEREL-. TOHER. BTN, HHro0H
ORI DLENY, TANFELBEDOTHICHEZRIEIL TV, F. HOTBALFELDFT
BADEEZEOFELRON, CORBRIL. FELIE. ROTHOBRRI LS. REEELTEHET
RELVWSHHAEEFIZTDOIF T DTWEEEZ BN D,

TlE. RAIZDWTIFESEE5h, BERETHTIE TAVOABRERCSVETLTLSD] &
WS thEDITEID RN (FRRIFRREE) N B E RIT T Z LA EH S TULYB(Gdckeritz et al. 2010; Nolan
et al, 2008), AARDKRZELEZEZHR E LE-RBERITBIOHME(ANdo et al., 2007)TlE, B2ATENS
SLNDADNZOITEHERELTLENEVWSRTERHNL, RAOREEETEICEEZRIFILTL
o TOEEIIABXROBMATRLONT,

2012 F(Z(FALEE - B - BR - I - RO 5 tRICB VW TKRZEEHRICEETHICOLTO
REZTo-c RARKEXZICTENEEAOFRICEY ., IR - AT TRHREICLDHEF v~
—URRBMYIZfTb . £ ROAREER L ETERBAZMSIC, TIRAL—F2—FFELAELVE
EDEBERESRMOENT=-, COZLBHRDN, ELOANEHERKRETH>TLNSEWVSHREEL L TEILV:
DTEBEVELS 0, PHOER. AREHRTOHEDEM., AFTOADEHEDOEITE. FELBAED
A2z —2avhHBEORERLE G >TWVz, —A. YR - ATAT7OEEER OGNS, &
DZEMD, BYDANEIEEZ L TULENESHEVSRBHMAITEICHEEZRIFL TNV, 2FY., &
BOFUNFIZIE, BYDANEHEZETLTNS, WS L% ARl TH52EHAUMRNTH D,
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o3 Behavioral and motivational change for energy saving in the “Asahikawa Ene-Eco Project”. a social
psychological study examining the decreasing point system
HEE OXiBE, HFEE IHE (LBEXF)
(FriE) OSusumu Ohnuma, Yasuhiro Mori, Tsubasa Kobayashi (Hokkaido University)
| REMEBHEA T, BREIIRSA VL IRLF—I VIR, EAHEE
ook Intrinsic Motivation, Decreasing eco-points, Energy Mix, Housing in Cold Regions
=EE Economic incentives are often used for promoting energy saving, such as providing gift tokens, points,

and sometimes money. Although economic incentives are effective in changing behaviors in the short
term, we should still be cautious about implementing them. Behaviors changed only through incentives
do not create sustainable patterns once the incentive is removed. Moreover, economic incentives can
decrease intrinsic motivation in the long term. Thus, in order to achieve sustained behavioral change,
measures that promote intrinsic motivations i.e. that individuals can perceive the actions required as
interesting or worth the challenge, are essential.

70 households participated in the “Asahikawa Ene-Eco Project” for one year. They received a
consultation concerning household energy use at the beginning of the project, and additional
consultations three times during the project period. In addition, participants took part in group
discussions and exchanged ideas twice during the project.

A decreasing point system was introduced for this project. Participants received points according to
the number of people in their households at the beginning of the project. The points allocated then
decreased according to their energy use (electric, gas, paraffin oil) every month. Participants could
monitor their points on a website at anytime during the project and they were aware that they could
convert any remaining points to receive some goods after the project finished.

Result 1. Analysis of the actual energy use showed that electricity-only households used the most
energy and produced the most CO, emissions, while mixed energy households (i. e. electric + gas) used
less energy and produced less CO; emissions. This result indicates an important feature of housing in
cold regions, specifically relating to their significant energy requirements for heating during the winter.

Result 2. Analysis of questionnaires, which were completed three times during the project (at the
beginning, after half a year passed, and after one year passed) revealed that intrinsic motivation was a
stable influence on the long term energy saving behavior, while economic gain did not influence long
term behaviors at all. The same pattern was observed from an analysis using actual energy use as the
dependent variables.

Result 3. Analysis of text mining from the group interviews indicated that participants tended to be
concerned with the efficiency of each behavior on energy saving and money saving at the half year
point; however, their viewpoints shifted to expand to their wider lifestyle practices after one year had
passed. This result intimated that participants came to realize what true ‘well-being’ meant to them.

In sum, this study demonstrated the significance of intrinsic motivation for long term behavioral
change which can impact the wider lifestyle of people, while alternatively economic gain did not prove
effective at impacting such aspects. Further research involving social experiments conducted with a
social psychological perspective should be carried out in order to further explore effective means of
promoting energy saving behaviors.
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6-4 Analysis of Behavioral Change towards Achievement of Low Carbon Society in Japan”
- Discussion at “Communication and Marketing” WG of Mid-Long term Roadmap Committee under
Ministry of the Environment Japan -
BEE OBFfi— (HITBUEA BIIREHEH)
(FTE) OJunichi Fujino (National Institute for Environmental Studies)
YIal—Lavah £FEE RAMTEHHM TUor— IR 2SI T7EE
F—7—F | Simulation Analysis, Habitant, Cognitive Dissonance, Questionnaire Survey, Communication and
Marketing Strategy
=2E EEH(T, 2004 FENSWRESBH TBRERRHAR T UAHARTOS ) b (EXEL : HBKIR

BHRMREHERE S-3 RRBIEHRICAT-PRINBRA 7Y 3 D OSENAN DREM L ETHE - F
B - SEFEOWEILICET 2REMETOD Y b (2004 £EEH S 2008 F£E). ARKKE : AREIE
=) [2HLT, 2050 £FETIZ 1990 FLLT 70% 0D COHEEEZHIBT 5 &L S HIERFHED T U A
IKYBEUVENERRTIAKRDICY (FEZIE TERFHRICAITR 12 DAK] £ LTAR) I
MhbhoTER, ThODREN 2008 F£6 ANERET 3> (RHBEZEL LT 2050 £F TITHRL
5 60~80%MEIFZEZ BT E) ICRBENT-, 2008 & 2008 £ A HHAE 1= COP15 IZREITT=
2020 EORARBENRARAHHELEENERICVIAL—YavETLREELLTSEL, FhAN
5 2009 £ 8 A DBUER K % E2H1Z 2020 4 25%H(iF. 2050 F 80%HIBNDERAKREZRNT S IHE
HO—FTyTIhEER WP RBEEZESHRIRENSOTICHKE S, EEOXBTHL T
Ao2alL—YavaHnEs, (w907 L—L WG (Working Group D) |, TMEE - BEH WG],
TEEE WG, MERREDHRR WG, TTRILF—HHE WG], MHgiO< Y WG] LiEAT, Tas
AZH—2a0RX—HFT4UT WG] BMES, EFBORRIC - ERFHKSICAIT-ARER
B B Rl I Ao =i

Ma2a=4—>3v - I—4 7425 WG] IHEEEFEERE (2013 FELYERRFRIZRZR)
OF. #H=LEE (BHESKD). THEEFE REENMKLD). FEIRLF—FEMR \KEHREZE
Ko), BAARZEOHRBETOERE (UCCCARE. BETRAS) OZENSBRINTSE, ¥—7
TAVTDBREERBL. Oy —ADA/ A= 3 VERBROETIVYT - Foy— G EDFE
FRWRRAEZEFITIET. 4=y FEZLICEHETHOMOX v v 7 GBI NE
DESITELTVEONERITL, THERZRILI4IIa=r—2 3 VEBROBHEZT->TE
foo EHITAEFERICEYEVWHREAF] 2XIETHIEERET H-ODI T ILERGEET>TE T,
FEEOBRHTH. RAFAKREXUEOETEORBLICHT IBHEAEL. VS RI—DHETS
CETHOTE—H Y FBEEZEL. TNFNICHE L EERER. THEROBBRRADEFEEDT-,
LARINSOBREADHRFLESEDREELRET 5,
(BEEH)
OZa=4H—23Y-I—HST4VTWGCERYFELH, 2013 FLIEOE - BRICET 251 NEE
£ ($8MH) (2012428 10A)
BREEF. S22/ —2a3vev—TT4 U7 EBELTERFHERERE~A—I2=4s—>3> -
R—7rT4 0T WG &, NRERN (201344 A5) 208-214

BEMt, — 13- 1] ZBRFEZERFHEOFRHAO— KTy TOBZBRIRTHELDHDI=H
NDIAZa=Hr—>ay, #TIFEHREAISL2012F2 8148
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Why energy is a social good and what this means for 'energy
savings' research and policy agendas

Harold Wilhite, Professor of Social Anthropology and Research
Director

Presented at BECC JAPAN 2014
Tokyo, 16. and 17. September

BifiREE

Dr. Margaret TAYLOR
Y—HbybhTA5—
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Engineering Research Associate in Stanford University's
Precourt Energy Efficiency Center

Project Scientist at Lawrence Berkeley National Laboratory
(LBNL)

AR TA—RRFETLA—M IXNF—FEL 42— KRS
A—L2YZA-N—=YJL—EifER 7SI MNRRE

AR TA—RKXZTLA—MIRIVF PR Z—OHEMAREROO—L > A-N—JL—EILHEFH
O7O2P17MARBEZIEDH B M. 2002~201 1FICIFHV TN ZF7KFE/N—7L—& Goldman School of
Public Policy (GSPP)IC#ZEFEL TH Y. RAEBRARDOEHRD I YNMIFTRE. REEELL TidAcademy of
Management Organizations and the Natural Environment DivisionDREF#HXE. fth LK.

UiO ¢ Centre for Development and the Environment

University of Oslo

Aims

« Underline the urgency of recasting energy as
a social good

» Explore conventional and new approaches to
energy consumption and savings

» Give special attention to the power of social
practice theory to capture energy ‘behavior’

» Suggest policy implications of a practice
perspective
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HIFFEFEEL Why energy is a social good and what this means for 'energy savings' research and policy agendas EFFEE&T Why energy is a social good and what this means for 'energy savings' research and policy agendas

UiO ¢ Centre for Development and the Environment UiO ¢ Centre for Development and the Environment
University of Oslo University of Oslo

New frontiers of research acknowledge and

Conventional approaches explore:

« For much of its history, the human aspects of energy
use ignored altogether in energy savings theory and
policy

« When addressed, energy consumption has most
often been cast as an individual activity (calculating,
rational and self interested); and energy savings
policy reduced to economically grounded

Social performance

Embodiment and en-culturation of demand
Habits

Material agency

information.
UiO ¢ Centre for Development and the Environment UiO ¢ Centre for Development and the Environment
University of Oslo University of Oslo
Reframing energy consumption Social Performance

‘Behavior’ is shaped in the interaction of
knowledge embedded in the social, cultural and
material contributions to everyday practices

Veblen’s pecking order
Bourdieu’s social space
Wilhite and Lutzenhiser: Social loading

Shove’s work on the power of being normail:
keeping up is as important as getting ahead
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HFEEEL Why energy is a social good and what this means for 'energy savings' research and policy agendas

UiO ¢ Centre for Development and the Environment
University of Oslo

Culture and Embodiment

Comfort (heating and cooling), cleanliness (hot
water and soap), lighting are each influenced
by cultural anchoring (Wilhite, Nakagami,
Wilhite, Masuda, Yamaga and Haneda et al.
1986)

UiO ¢ Centre for Development and the Environment
University of Oslo

Material agency

Things have knowledge. In other words:
important aspects of energy demand are
embedded in the material world.

UiO ¢ Centre for Development and the Environment
University of Oslo

Habits

» Under certain conditions, repeated
performance of a given energy using practice
can lead to habit

« Changing habits implies a different
theoretical frame than is usual for energy
policy and opens for a discussion of new
forms of policy instruments

UiO ¢ Centre for Development and the Environment
University of Oslo

Material agency: two examples related to
refrigeration

» Refrigerator: Research from India shows that
latent potentials for storing foods and cooling
drinks have overcome Indian food ideology,
have paved the way for enormous changes
in food practices and opened for new
regimes of food technologies

 Air conditioning (next slide)
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HFEEEL Why energy is a social good and what this means for 'energy savings' research and policy agendas

UiO ¢ Centre for Development and the Environment
University of Oslo

Summer Peak Load, Japan

Courtesy of Jyukankyo Research Institute, C. Murakoshi
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UiO 3 Centre for Development and the Environment
University of Oslo

Social practice theory

* Energy consumption is theorized as taking
shape in the interactions between individuals
(bodies and minds), things (material
contexts) and experientially embedded
dispositions for action.

» From this practice perspective energy
savings policy should aim at each of these
and their interactions.

UiO ¢ Centre for Development and the Environment
University of Oslo

Norwegian house size, historical

Data source: SSB
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UiO ¢ Centre for Development and the Environment
University of Oslo

Broader policy implications

« Emphasize experiments, exposure and social
networks of practical knowledge

» Reconfigure provision (buildings,
technologies and other energy using
commodities) in order to enable saving
‘behaviors’.

» Confront this question: Is a reduction in the
energy intensity of ‘behavior’ possible in an
economy framed by growth?
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Behavior, Energy, and Climate Change:
An Emerging Field of Action-Oriented
Scholarship

Linking Action to Scholarship,
in Energy

Dr. Margaret Taylor

Stanford University
Precourt Energy Efficiency Center

BECC Japan

September 16, 2014

Today’s Talk Action Orientation: The Energy Efficiency Gap

* EE Gap exists if consumers and businesses use more energy than is

* Linking Action to Scholarship, in Energy optimal in their own self interest
] — Another way to look at it: “negative abatement technologies” are not
* Selected Insights and New Research Avenues universally adopted, let alone used
. . — This matters for the three policy goals of: Economy, Environment, Securit
* Extensions to Climate Change POICYE Y Y
« BECC: an Emerging Field of Action-Oriented Scholarship rem N

18 [l x =
Cwganes sod restoraton
Cpemharmal Abatement potential
Gravsland management GICO,e per year
pantreland
Questions re: the Japanese Context:
What is the technical potential to reduce
energy use in a way that appropriately
balances economy, environment, security?
How far is Japan from that potential, and in
which sectors?
How costly might it be to reduce energy use?
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Behavior and the EE Gap

Imperfect Potential adopters may be unaware of the energy attributes of goods &
information services

Split Potential adopters may not be able to appropriate the benefits of EE
incentives investments directly

Bounded Potential adopters may have constraints (e.g., time, attention, competing
rationality priorities, etc.) that limit their ability to optimize economic self-interest

when making EE investments; instead, they “satisfice”

Hidden costs  Potential adopters may be aware (or perceive) of additional costs to EE
investments (e.g., disruptions to business as usual, increased search costs,
etc.), that analysts don’t understand

Risk Potential adopters may find (or perceive) EE investments to be risky
Access to Potential adopters may find (or expect) EE investments to require high
capital upfront costs for which they may have insufficient internal funds and/or

difficulty raising external funds

Others? The producers and intermediaries that bring energy-using goods and

services to market may deter optimal EE take-up
Inspired by Sorrell et al 2004

Specific Kinds of Behavior

Electric Power
Finance - Sector

| Fuel > Power
| Technology> Generation

System
Integra
tion

&
Q’b
&Y

End Use

Inspired by Taylor and Schmidt (2013)

Specific Kinds of Behavior

Electric Power
Finance - Sector

| Fuel > Power
Generation End Use
Technology

System
Integra :
i 1
tion :
]

Inspired by Taylor and Schmidt (2013)

Specific Kinds of Behavior

Electric Power
Finance -« Sector

[_re )
Power
! se
Technology Generation >- )d(

System
Integra :
i 1
tion i
1

Inspired by Taylor and Schmidt (2013)
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Specific Kinds of Behavior Problem-Solving focus on Behavior

Regarding goods and services that use energy, actors are:
— Consumers
— Producers

Electric Power
Finance PR Sector

— Intermediaries

_—————1

Consumers of Purchase
el Goods and
| > POWeI" Services that Use Use
el Generation Energy create

System Tell friends...

Integra
tion

Inspired by Taylor and Schmidt (2013)

Specific Kinds of Behavior Problem-Solving focus on Behavior

Regarding goods and services that use energy, actors are:
— Consumers
— Producers

Electric Power
Finance o Sector

| Fuel > Power >

| Technology> Generation

— Intermediaries

The link to scholarship

Sources of:

Consumers of
Goods and
Services that Use
Energy

System . .
inegrs 7 — Theory development that guides research and practice
tion Construction 'Csh;'n:e'l‘:" Intermediaries o ) ) )
b o mmmmem 7\ /\ Research — Empirical observation, built on research design
Architects Mnfrs Design — Perspectives on practical application (i.e. problem-solving)
Producers of Goods and Manufacture
Services that Use Energy Set Prices
Market
Invest...

Inspired by Taylor and Schmidt (2013
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Linking Action to Scholarship

Organizational Behavior
Psychology g Anthropology

Economics
Role re: Energy-using Goods and Services

™
2 ‘
r_cv Individuals 1 2
Political < Ex: Entrepreneurs Ex: Homeowners
i (@)
Science = Groups/Organizations 3 4
) Ex: Manufacturers Ex: Gov’t procurement
. Associated Intermediaries
Sociology

. Social Psychology
Interdisciplinary Research
Cognitive Neuroscience

Public Health
Marketing

Bridging to the Humanities as well!

Behavior and the EE Gap

Imperfect Potential adopters may be unaware of the energy attributes of goods &
information services

Split Potential adopters may not be able to appropriate the benefits of EE
incentives investments directly

Bounded Potential adopters may have constraints (e.g., time, attention, competing
rationality priorities, etc.) that limit their ability to optimize economic self-interest

when making EE investments; instead, they “satisfice”

Hidden costs  Potential adopters may be aware (or perceive) of additional costs to EE

investments (e.g., disruptions to business as usual, increased search costs,
etc.), that analysts don’t understand

Risk Potential adopters may find (or perceive) EE investments to be risky

Access to Potential adopters may find (or expect) EE investments to require high

capital upfront costs for which they may have insufficient internal funds and/or
difficulty raising external funds

Others? The producers and intermediaries that bring energy-using goods and

services to market may deter optimal EE take-up
Inspired by Sorrell et al 2004

Selected Insights and New
Research Avenues

Box 1: Individual Actors, Producers
Ex: Entrepreneurs

Entrepreneurs

Questions to ask when designing EE programs:
*  Who are the EE entrepreneurs? Why do they engage in entrepreneurship?
* How do we support more of them?

Economically irrational entry and persistence in entrepreneurship,
in general, with inconclusive evidence for competing explanations

— Heightened comfort with risk?
— Over-confidence bias?
— Non-pecuniary benefits? Perhaps most promising
* Most research on values associated with self-employment
Little research in entrepreneurship in EE, but potentially important

— More than 90% of the benefits of breakthrough innovation go to
society as a whole rather than to entrepreneurs
— Perhaps “making the world a better place” is a relevant non-
pecuniary incentive to study and influence?
* Such claims are so pervasive in Silicon Valley, it’s a source of humor!

Draws from Astebro, Herz, Nanda, and Weber
(2014) in the Journal of Economic Perspectives
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Selected Insights and New
Research Avenues

Box 2: Individual Actors, Consumers

Ex: Homeowners

® Homeowners 1: Imperfect Information

Questions to ask when thinking about EE information and people:
* Does EE information exist? What type?
* How comprehensible is it? To whom? Why?

* Information-based interventions show average electricity reduction of 7.4%
in meta-analysis

— Individualized audits & consulting more effective than historical, peer
comparison feedback
* Peer comparisons can have impact, but persistence is an issue

— Pecuniary feedback & incentives led to relative increase in energy usage
— Conservation effect diminished with the rigor of the study
* Engineering design can breed confusion

— For example, for graduate student families at UCLA, refrigerator energy usage
increased for families who used both less and more energy overall

* Homeowners more/less “sophisticated” in absorbing information
— Consider market segmentation

This slide and next draw from: Gillingham et al. (2012); Chai working
paper, ISS (2014); Moreau et al. (2001); Delmas et al. (2013); Davis
(2009); Delmas, Fischlein, Asensio 2013; Alcott and Rogers forthcoming

Behavior and the EE Gap

Imperfect Potential adopters may be unaware of the energy attributes of goods &
information services

Split Potential adopters may not be able to appropriate the benefits of EE
incentives investments directly

Bounded Potential adopters may have constraints (e.g., time, attention, competing
rationality priorities, etc.) that limit their ability to optimize economic self-interest

when making EE investments; instead, they “satisfice”

Hidden costs  Potential adopters may be aware (or perceive) of additional costs to EE
investments (e.g., disruptions to business as usual, increased search costs,
etc.), that analysts don’t understand

Risk Potential adopters may find (or perceive) EE investments to be risky
Access to Potential adopters may find (or expect) EE investments to require high
capital upfront costs for which they may have insufficient internal funds and/or

difficulty raising external funds

Others? The producers and intermediaries that bring energy-using goods and

services to market may deter optimal EE take-up
Inspired by Sorrell et al 2004

® Homeowners 2: Split Incentives

Questions to ask when designing a program:
*  Who pays for the energy-using goods and services?
*  Who pays for the energy?

Occupantowns  Occupant rents In the U.S., when homeowners pay for heat,
(1) (2) (ownen) it affects the:
i Under-insulation & i i
Occupant pays Nosht rderinsiationd || * Frequency of changing the heating
for energy use optimal effort to setting on thermostats;
red . .
EEEEE 1| Level of the settings for heating and
(3)  (both) (4) (occupant) cooling;
Occupant does re . . . .
notppayfor Q:‘:;:;:fm mﬁenff;‘u';: * Likelihood of better insulation
ety Use | e anplances | isuaton 2 smianees || 1N the U.S., real estate developers and
landlords buy appliances for many units

* Landlords who don’t pay electricity bills
less likely to purchase appliances with
“top performer” labels

This slide and previous draw from: Gillingham et al (2012); Chai working
paper, ISS (2014); Moreau et al. (2001); Delmas et al. (2013); Davis
(2009); Delmas, Fischlein, Asensio 2013; Alcott and Rogers forthcoming
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Selected Insights and New

Research Avenues

Box 3: Group Actors, Producers
Ex: Manufacturers

Manufacturers

Questions to ask when designing EE programs:
*  How will manufacturers behave if government:
— Labels the best energy performers in a product category?
— Requires a minimum level of energy performance of products in a category?
*  Will consumers pay more? Will they lose features they value?

* Such questions are politically very important

* They can be resolved through a better understanding of the
competitive environment within the product category
* For example: market concentration is an important feature of many
energy-using product markets (e.g., appliances)
— Economic theory regarding price discrimination makes strong, relevant
predictions

— Empirical results appear to be consistent with theory

* In case of minimum performance standards, prices drop and valuable features
appear to increase just after a standard is implemented!

This slide draws from: Fischer (2005), Houde (2012), Spurlock (2013)

Imperfect
information

Split
incentives

Bounded
rationality

Hidden costs
Risk
Access to

capital

Others?

Behavior and the EE Gap

Potential adopters may be unaware of the energy attributes of goods &
services

Potential adopters may not be able to appropriate the benefits of EE
investments directly

Potential adopters may have constraints (e.g., time, attention, competing
priorities, etc.) that limit their ability to optimize economic self-interest
when making EE investments; instead, they “satisfice”

Potential adopters may be aware (or perceive) of additional costs to EE
investments (e.g., disruptions to business as usual, increased search costs,
etc.), that analysts don’t understand

Potential adopters may find (or perceive) EE investments to be risky

Potential adopters may find (or expect) EE investments to require high
upfront costs for which they may have insufficient internal funds and/or
difficulty raising external funds

The producers and intermediaries that bring energy-using goods and

services to market may deter optimal EE take-up
Inspired by Sorrell et al 2004

Selected Insights and New
Research Avenues

Box 4: Group Actors, Consumers
Ex: Government procurement
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Behavior and the EE Gap

Imperfect Potential adopters may be unaware of the energy attributes of goods &
information services

Split Potential adopters may not be able to appropriate the benefits of EE
incentives investments directly

Bounded Potential adopters may have constraints (e.g., time, attention, competing
rationality priorities, etc.) that limit their ability to optimize economic self-interest

when making EE investments; instead, they “satisfice”

Hidden costs  Potential adopters may be aware (or perceive) of additional costs to EE
investments (e.g., disruptions to business as usual, increased search costs,
etc.), that analysts don’t understand

Risk Potential adopters may find (or perceive) EE investments to be risky
Access to Potential adopters may find (or expect) EE investments to require high
capital upfront costs for which they may have insufficient internal funds and/or

difficulty raising external funds

Others? The producers and intermediaries that bring energy-using goods and

services to market may deter optimal EE take-up
Inspired by Sorrell et al 2004
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Many, diffuse

Procurement Pathways

buyers with
minimal 5
. . c
training Vendor S
End
nd- Products S
eIncludes e-retail ? ManUfaCturer

User . 2 -
Services e
- Local authorized buyer *Includes A&E, o
- Local sgecifier ESCOs, Super ESPC g
£
£
3

= 8
Half the 252 <
program’s < 2 ﬁ - '% - %
products 88 6 2 ® £
purchased by S5 8E 229 Few buyers, high training,
end-users! 2233888 <% often share military

background, subject to
thousands of (sometimes
conflicting) rules, laws,
orders, etc.

Procurement
Official

Technical Dept.
Legal, EH&S

This slide, previous slide, next slide draw from: Taylor and Fujita (2012)a and (2012)b

Government Procurement

g

Questions to ask when designing an EE program:
*  Who buys what in a large organization?
*  How do buyers make purchasing decisions?
— Role of institutions, norms, informal rules...

* Great potential energy savings if can harness this buying power
— The U.S. federal government is responsible for ~ 2.2% of U.S. energy
consumption
* Important to consider the buyer decision-making context as
well as the energy-saving potential of relevant products

— In assessing a major U.S. energy procurement program, found that the
program’s communications were targeting actors who did not buy the
products responsible for 42-58% of the potential energy savings

This slide and next 2 draw from: Taylor and Fujita (2012)a and (2012)b
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Insights from Interviews with
Sophisticated Buyers

* Bounded rationality an important factor
— Many competing demands on these buyers
— Hidden costs are relevant
* Imperfect information about policies
— Some not familiar with the energy-saving procurement program
— Some didn’t understand the top-performer energy labeling
program

* Resolving split incentives regarding the organizational
rewards of energy savings would help with internal
negotiations on major energy-saving investments

— Would provide an upside to some risk calculations
— Would make it more likely to free up internal capital
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Inter-Agency Cooperation Problematic

HiF#EEEI: Behavior, Energy, and Climate Change: An Emerging Field of Action-Oriented Scholarship

* Government e-retail intermediary could act as a control:

— In the short-term, by blocking the actions of both unsophisticated and
sophisticated buyers

— In the long-term, by providing refined, comprehensive data for program
evaluation

* In both areas, it fell short. Political economy matters...

Screenshot of Ineffective Control on a Non-Compliant Purchase

e * Biomas - e
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i ML s ot Pl i

Action Orientation: Climate Change

e Whose Behavior:

— Producers, consumers, and intermediaries in the relevant value chains
oriented around things such as:
* Mitigation
— Non-CO2 gases
— Cement
— Transportation
— Industry
— Food
* Adaptation
— Flood control
— Water supply and quality
— Infectious disease
— Food

* What unit of analysis provides the most helpful insights?
— Individuals or groups?
— Production side or consumption orientation?

* What disciplines have relevant theories, empirical approaches, insights
into applied (problem-solving) context?

Extensions to Climate Change

54

BECC as an Emerging Field of
Action-Oriented Scholarship
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v' “Field of study”:

v A branch of knowledge, to be built upon
through research contributions and teaching

v’ Defined, organized, and recognized through
institutions and structured discourse

v’ Contains sub-fields
v' “Emerging”:
v Not yet mature and established re: what
should be studied and how

v “Scholarship”:
v High quality engagement with a field
v “Action-orientation”:

v’ Focus is on problem-solving (through social
science insights)

BECC as a Field of Study

/8”‘ U.S. BECC Conference \
800 'ﬁ/\‘——‘

600

400 1 Academics + Practitioners

200 in Attendance
O T T T T T T 1

2007
2008
2009
2010
2011
2012

15t BECC Japan

34 European
BEHAVE Conference

Maybe: BECC Brazil?
K BECC Singaporey

Discussion
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