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[E 1-1] 1% H=HA8] 2L =FRE AX =231
e A7 A 4n] HAPH FAAA &9
- (£, ) (29)
A ek A 1,749,724 2,526
LNG oA 559,912 4,777
A A 6,456,003 8,325
ek 1,049,834 =
stk &2 oA LNG: 167,973 3,781
A 645,60000 2
o
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4 EH 0l7HOIH 13-14



I. =4 o]g8 WA % F2 AYAT

1 ¥=d Aol 5l o] w7

() m=w Re)

O T Eu](Feedback) & AF31H BHIA 2w oud FUE v} B 1 2
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1) Wilhite(2008), New thinking on the agentive relationship between end-use technologies and energy-using
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- ABAQ TAAA o BolE AAFAS] ol4HoT AT
AR wE AB)EEA o] 2ol i anlAbE Al AT S8

245 A AqUAE AHgse Aol Avar 7HY

o2 A 2¥8E H7]2F(Real time pricing)2 283 4

- AP SHAA | A ARES A= ®BEE- WA Y F(stimulus-response

mechanisms)©ll 93l FEFS W3

Q) Fevle] Sqowt Qe veu UAHEE AR AY), e
, 95200 BBAE 7%, 77710 e FAlE ARAE, AR

ARl ol 349 2% 8 9 A(rPEA BlaAs Al8)(Fisher, 2008)

- W% ol® A HY EH FEIUA Age ST o
A 7k AQle] ARE Fol ASSA HE dFe A%

- o] ool vEw2 T F A2 ZE&H AUA AR 22
Ardte M g gz ow oy ALg dAls 9 44 A
gth= A Y (Kempton and Layne, 1994)
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O YWl f3o Hes Wl WX(frequency), HEW AF AL, AlF
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- ARHAQ yeme AutE ulE|(smart meter) 2 T2EHo] EUYH
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EPRI(2009)& Darby®] =] 27 AAE 7|22 3t Boh g€ FH

of e Fo iz 2HER S A

o] 2HEYL kA AL vE=w 27k HAHZ Q] e f¥E
_]

b =
O-1>2 3% e HH 784

FgHoR olgatel AL 17
3} vl gl me} FRse] FelF A

o

AubAQl 7| Q@ F I A M(standard  billing), 7NAE 7] QFIAA

(enhanced billing), AlF2 3] = (estimated feedback), ¥ /T8 IE&
W (daily/weekly feedback) & HHA<Ql el 8L AR 784 H

AE ATl g vjgo] FiHor Y

W, AAZE 3 E8)(real-time feedback) % AAZE =W E2 X(real-time plus)
= ARZ]] Ve fgom AW TR B AE AlES SI% W8] e
MERIREAS 58 Darby(2006)2] A7l w29, AHl s §3&
ok 5 ~ 15%9] AHYAH A7 97 ARy, THA /39 J=

0 ~ 10%2] AdFavr} U
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[O2! 11-1] EPRI Z[=% 730 Chst AHEZ

1 2 3 4 5
Standard Enhanced Estimated DailyWeekly Real-time
Billing Billing ~ Feedback Feedback _ Feedback
(for exarmple, (for example, (for example, (for example, (for example, in-
monthly, bi- info and advice, = web-based based on home displays,
monthly) household energy audits +  consumption pricing signal
specific or billing analysis, measurements, | capability)
otherwise) est, appliance by mail, email,
disaggregation)  self-meter
reading, etc )
“Indirect” Feedback “Direct” Feedback
{provided after consumption occurs) {provided real-time)
Information availability s
Low High
Cost to implement G

- A}&E: EPRI(2009. 2), Residential Electricity Use Feedback: A Research Synthesis and Economic Framework, page 34-37 / Joseph
J. Elliott(2012. 11), Development of an Energy Information Feedback System for a Smartphone Application, page 16 A1
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=7 (measurement unit) AB: FAHEA ] BAo] B AnAAlE
kWhtt CO2 59 99= AHA S, &M X& Ao ilo] B 4AH|AL
Ae AHACRE gy &2 'Y T s E Asslor a7

rlo

dlo]Ele] A E3ll(breakdown of data): =M g FRE 71F2 FAA
ojofof sh=d|, 7} ATt /€ FE, IS AN/ s HE
T, 771712 A ZI71EE A TR oF §F

ZADuj A (presentation medium): SHEHL AFE Y FEHs FEI]
A3 =ukd 71719 oAl 43| o|Eshe EutY 3] =WA| 2Bl (mobile

feedback system)ollAl AGmjA|7} 71 583 BAAL

o

A4 FPoEs HAY EH(pape1r)9‘r ZAA}7] % (electronic  technology)”t
W, AA7]Es )83 M wjAdle= HD, ¢ tARE 3 - (web

=AolAd, dEHld 5 Tt

2
o H
2
rO

[
=)
(m
rd
i

dashboard, portals
- FEAR] Thsd ) HolA, e AFE B TV g2Edole w¢
a2l Ao 2 #g(Fischer, 2008 / Darby, 2006)
AZH AR (visual design): A4 YA 84+ 7H89 YA 7ied &
A & A 7|8t o]y AR R 159 JduA dF ¥l
&S W3 (LaMarche, 2011)

S Hste] R 2, olsle §ol4, 24 w9l R taEYele] gy
M4, AR EA ol mF veue AZd i Frssed o

&5 7% (Froehlich, 2009)

8 &5 A H(recommending action): 2 AAIS= dAloA FAAQA oy
A Aok B ux] E& WHE dEFe A2 o 83 gl ¢

Fa3 B2
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- AR AYAREAES] 9 HlolE|(raw data) AEE 7HESle], 4FY 25 HE
Etailoring information) ZFE A28e B8 7 A4S sk AT

- 8r%% A H(tailored information)°] ™3t Abrahamse et. al.(2007)9] A7
AMe tixzT vl Addae] oF 51% ¥ HHS 3 / OPOWER(F)2
Aol M= of 1.1~25%2 i dofas =5

- H]acomparison): 7Kt Hlal(temporal comparison) 2 ARS1A Hlnl(sodal comparison)

2

- AME A RlaE TH S AFEAR 2] Wla, B e o vim, o 3

o] Hlm 5L u](Petkov et. al. 2011)3F=H], 2 IFol &3 ALEEO]
A3 aF MAHJASTR F5ol et e dFoRrt A%

- A3 AHoi¥(social sharing): Flo]2~E(Facebook) B== ELIE](Twitter) & A2 FER2]

274 wtols B3l 7R AIES] ofuix] Aok RS TE ARET 3-fshs Al

=, Ut RS A HEd = Slvhe Aol A

>

28 Al oUiA MeF o] BE HYATFE A glE A
Ho|HE $F olsh BW ATV} B B
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2. 72 AYPAF A

(] A2 AN gz A3EA A7 A (Ben Foster & Susan Mazur-Stommen, 2012)

O Ben Foster and Susan Mazur-Stommen(2012)¢] AToA= T2 vl=, g
=, oFdHME T FITINA FHst A= N TR AARE e
Z2IH thE AHE uEo g B4 AYge FI

- ol A7elie e Fie e sk ASATEs SR e I
slar glor, F4ubd AT ARlE F= THD, Web Interfa
A & HAE 7[Rk vlenls Fgsio] el ke SR A

O 9le] AFAToIM =Ed 7H A998 E3= 0~195%% Uehda gloj,
AN e o] AAZ THA A ain] A a3t e Ao &4
(19 [O-2, % 01 3#3)

- o5 I AFEA Aol =3 Het AY S-S oF 35%% 4

- oo AT T U0 AllelM e Gxpt Qdkar BarsEn Sk, CL ol
AR AP LA HEan] ke 2kt sHIE PR lﬂ%(contents)ol
FAZE 7Fs7de] SlthaL Haret

- HD PR QEFPY; 29EE Z7RE QERPP- 5 AR 258 A red-tine feedback
device) - o8 Al F TR SR A T 7 A 2] i aap of 240 U ==

O A7 ZAHTH(interventions)> 7N Z2 7 7P YEXHOE H8d
ek e ool au, ok @

L= 1
AYG o] v=u FALES A
o

-

3 e
Walr] A AN BAD AdEle ARHe FEEAE 2
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Northem Ireland
Experiment

Cape Light Compact

EDF

Stanford/Google
Power Meter

SSE
Ireland CBT
E.ON
Com Ed CAP 0%
Scottish Power 0%

0%
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[E 11-1] 20094 O|%F HE F AA[ZE o= ASe7 A1

EERE A5 %) 27} g | ot | mes o] =)
Com Ed CAP BRI w 2009~2010 | opt-out 5,550 IHD, Thermosta
%tgsvgorr%(é?eorg]e Houczie(:)lelt. al. o= 2010 opt-in 1,065 Real-time display,
e et Consulting m= 2009~2010 opt-in 100 Real-time display,
Ireland CBT CERZI12 | olda= 2010 opt-in 938 IHD, TOt
EDF ABCOM e 20072010 | BAU/opt 740 IHD, Heating Contr
E.ON AECOM 3= 2007~2010 opt-in 4,781 IHD, Real-tin
Scottish Power AECOM 2Z8W | 0072010 | BAURRt | yn9 THD, Real-tin
SSE AECOM &a;_% e, 2007~2010 BAU/opt 1,406 [HD, Real-tin
AT | O | cpade | 19902009 | BAU | dsaae | Prepavment mer

Z+&: Ben Foster and Susan Mazur-Stommen, (2012. 2), Results From Recent Real-Time Feedback Studies, page 6°4 <18
‘opt-out design’= AFATN FAT VECHHE FAHE AA5t] AP H(treatment group)S AA L AAHH Fhe] HATE 3
ggsie 49 2AE

o AN



[] OPOWER(*H<] SMUD Pilot A}

O W= OPOWER(AH+ Sacramento Municipal Utility District(SMUD)A| <]

A 2008WdHE 3@ &2+ ¢F 85000 7HE UGS E ‘UM AYAH] gk

vl 7/ -

E(Home Electricity Reports, ©]3} HER) I =® AXx]o] Hgin] A7t

jm)

o

= = B
IE As 4

ZF Aol TR AE HES tPdeR 30050 vEFE AFAE AT
(treatment groups)- 2=, 50,00032-2] THE=] A5 thar(control groups) 2= AV

HERS- 8l 71g2] vile elanls AHE glsle] ok 71ge] et e es A
R 37 Als

vl HER T2k Alguke AL 3 dguiain] 7Pge] ZA9ols gois A
TR ke ARl TiH] oF 2.89%(THH 301kWh)2] S E AnIgly, A
ZeH] 710 Qo= oF 1.70%(S38 T 104kWh) 9] ek F312 BQJdxt A=
AT 7 A ARE o3 12717 X o ® AEAnp ) 7ikishe Ao,
71 o3 RERE AAlske s Holal glom, HAlaH] 7] 749 ARl wiet 219
A SOl AREHOR I

[£ 11-2] OPOWER SMUD Pilot AZ£4 Z 3}
R E}iqﬂl HEA 4]
= E Al 2k = =X 2 =z
71z 712FAB =ty FZe
] PF AAE 2.37 1.25
1 3% . %)~ (0.11%) (0.18%)
7 B 317 76
.4 ~ 2009.
(2008 009. 3) 4 A %H(kWh) (15) (25)
. P AAE 2.89 1.70
2 3z CT) T (0.11%) (0.18%)
N M B 381 104
(2009. 4 ~ 2010. 3) A Wh () (1)
- ZtE: Kevin Cooney(2011), Evaluation Report: OPOWER SMUD Pilot Year2 R4, page 8~15°4 %3] A

/ }— e}
2(2012), ANHAEE o1 S(APPs)9] 7HAl Mam] Hid 53 24, JUAZAAT 72 ATRIAM M AE

14
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(] BPA?, OPOWER(AH®), Cowlitz{A}®)2] Behavior Based Energy Efficiency(BBEE)
TS T2 AF FAHED
O = BARA 64 BPA, OPOWER(A), Cowlitz(*h 502 43 %2l
Agan d7d AF F% ZEI7 BBEE(Behavior Based Energy
Efficiency Pilot)&= Cowlitz(Ah& & A 99 25000 775 o= &
- OPOWER(A)= FOUAIEIERHER) Z= 1343 7Hru7lold 2], tAIE7 1k v
s Akl BPAE w8t 3o HlolEE B3 w2 AY] ks
et sAll 2205 WS g 'Y, Conlitz(Ah= B A|9e] 25000 7
T JEALE Hloly Alg 9 38

- O] O% <[-3>¥ <[4>+= BBEE ZEAE F2l} A5A7 AAE Bolal 9=

[12! 11-3] BBEE Z=H|

Im
M
n
[T

Home Energy
Reports

cstene: (=) Cusatommes
Wil

Interface Higher Energy Savings Web Portal
through Enhanced

Customer Engagement

Advanced Digital Campalign

- AFE: Eugene Rosolie(2012. 5. 8), Innovative Behavior Based Energy Efficiency Pilot, ¥ A& page 5914 23|

2) BPA(Bonneville Power Administration)= | A5 X Hol| EALE F Pl AU E A& AvF HYE
dEAE A

3) OPOWER(*h= " BAE Adox A7l agiAME ddsises Y. Feiuete] 3¢ ojA2=de et
o|Z(F)7}F oIk AR 7S s U

4) Cowlitz PUDE W= 9ARIF 2419 HE37Ides FH AY 482007l AH& 353t e

5) Eugene Rosolie(2012. 5), Innovative Behavior Based Energy Efficiency Pilot, page 5~18°14] ¢1&
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[12! 11-4] BBEE ZZHME AZ0i7 M7

A

F

T

E

R

+3 i i = No Advanced

A = 3 Digital Feedback -

N and

D Comrnunic_atiuns

e ——l Campaign

™M Energy Savings
Test Group for g
Standard HER =

Statistically
Equivalent -
Groups

Reports Reports
+ Digital Onty

i Recewe Advanced -

. Digital Feedback and
———— Communications
Campaign

Program

Z0==2N0Frrm>

- ZkE: Eugene Rosolie(2012. 5. 8), Innovative Behavior Based Energy Efficiency Pilot "3 A& page 7914 23

O 3 &t ASdde sy A3, FoUAZEEMHER) 3 77Ul
A AR, "UARZEE dERs FA0 Al Jee Ty A9
oF 477kWhe] &8 dof

- ol SR sk BSRiAL) HEEO2 oF S0 e A} ge F3

[ 11-3] BBEE ZZHE AMZ0i7 M7

& 1 3zt 2 3zt 3 dxak s 9 3d P
4 2 FHMWh) 8,825 13,498 13,420 35,743%
7S Zﬁ_%*%*
ok (%) 1.57% 2.40% 2.38% 2.12%
Az & 0.030 0.020 0.020 0.024
($/kWh) ' ' ' '

- AE: Eugene Rosolie(2012. 5), Innovative Behavior Based Energy Efficiency Pilot, page 8 AFEolA WY = A
- * 33 B F3E UERd
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[] BPA, CPU%), OPOWER®| BBEE 3}d ¥ 22777
O Hl= AFAY HAEAGAR] CPUE 2012\d 75§ o] 25 (Facebook) =
2kl &4 AFYAlAZINE vEwe] M HE i dgads ASE
- o] ATATE 2Bl U= OPOWER(M) 5! Facebook(A), ZI2]aL 21 lH aels]
(Natural Resources Deferse Council, NRDQ$} 3502 ZZAE =5
- AEE 9] o] Aok slzale- Hjo]H(Facebook), Twitter, YouTube} 72:& 4¥8
mEjo] Al

- Ul I8 <I5> o] Gl A83E ASdT AIE ol o

[O% 11-4] CPUS| BBEE mt= A7

TARGET HOUSEHOLDS |

-
_,// \\
.-'-/ N |
Control Group (A Test Group (B]
Mo Home Energy Report Home Energy Reports
/'/."/ Rh\"-..
= ~53 Y
Group B-1 Sroup B-2
HER + social Media HER Only
GROUP 517ES:
CONPARISOMNS: Target 30, DO
A to B-1 A 10, DO
A to B-Z B 20, D0
B-1 T Bz B-1 10,000
B-Z 10,000

Motes:

*hooio! Adecio " will be promoted to 10,000 poarticipoan ts bt the number o Ein g i s o owen
FRCPU Wl aso promote "Sociol! Adecio " to our Eocero ok cond ecticns, WRIch Wil creare an
oo difion ol grouer that is nof included i fhe orig ol prroeros ol

- AE: Larry Blaufus(2012. 5. 8), Behavioral Based Energy Efficiency: Home Energy Reports, Web Portal and
Social Media Pilot, presented in BPA Energy Efficiency Summit, Concurrent Session 2, page 17914 &3]

6) Clark Public Utilities(CPU)= W= €48 #FH Ao HAHAPAY
7) Larry Blaufus(2012. 5. 8), Behavioral Based Energy Efficiency: Home Energy Reports, Web Portal
and Social Media Pilot, presented in BPA Energy Efficiency Summit, Concurrent Session 2 A& Q14
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S| g o] AFATolME 25 A9k I

F B2719] viu AE Bt
T AR S

DA92 H4E % 20,0007H77}

30
0 oo &

2 T o] 1ARRE 9RE oF 356kh, 234
A7kl Qe

= Aleh= a3

HERWI=E AFZL: 2

450KWh, 3dxIolx= oF 458khe] AEs
ol 3 et e = T At <F 42kWh

[ 11-4] CPUS| BBEE L& Ak =0{X|2|ZE(HER) M3

- AR

IR 1 dxt 2 dxt 3 3zt 3t 9 3d gt
A 2FFHMWh) 7,124 9,040 9,169 25,333%
7 AoFk o
(WA 356 452 458 422

Eugene Rosolie(2012. 5. 8), Innovative Behavior Based Energy Efficiency Pilot A+5.2] page 18094 &3

S w39 BokY FFS LR/ +x 39 4B R e o3
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. 9794, BNPEE 2 2423

1. 974849

O Q% = e AYFARSE fUABFeo] 20009 AL =
MEES oA A7 AP ‘IUA TholoE'E U Yo =
Woz Bgate] AR AH Aol T AAE AFEA

O 7144 W71 FFY ‘1A Tolof /27

- oA ek BEH oA o8 95l AT Seld HH AHT 5 9l
BN S AP AHEES oiZellold ‘uA Tl & A nF

- ‘ofUix] tholol! 2mlEE ojFelAolie @ 7Y v 4, @ H
A7) 59} oli47 e <k, © 100 oA A} ek 3R T

o m] 3 Hi &
[L18 1I-1] OfLAX] CIO[O{E o del & 7|s &=E aiH
Thice Huzms ewqmaq?e“_ ThicE Huzay QWHNEH?E“_
olix mers watn A, P SR 7129
20T L X| TR TAIS TR ZHR, ° o
e o A i Gl G e e
BT B EEEA ) Eﬂ:v'—"é‘?."] FAEHA |
ME5EA | %“JM*] ), °1i‘|m@.’~l eigE |
2 il Nitang 7]

A KWHE)  ERIS(
MBIt M AR S| 518
AU BHRE 26°C - 28°C2 RR7| 224

| e 2zon o 17 107
1408 3t ¥ WHofE S| 18.7

8) AXBAF BT, ‘& 2k oA Ao =9m]7F U214/(2010. 06. 18) &
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