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1. |+ ¥l
[ A Ag89 A5% F7)d wE A8FF 55 A9 #Hste A
S A FAV IA 7Z
O 2000958 2011 37kA] 7|13F &<ke] f-Eluete] Hean|gde A% 6%
Z7}
- AEanL Z7 2l AT R Wl 012 dux] et Z7K Su
o|2fo| = E} oA]ef| Blsl HgrtAo] i o= A-H3A Zol| =4 79I
- 20029 o] 2011 oA 74AS HlwEE EATAE 72%p, AH D
= 145%p, 165%p < ek WA, A7 g2 21‘7pt’} =7}
<E 1> Y MYAH|Y Fo| (22l GWh, %)
ol Zelg eg e 8t
2000 | 37,102 15.5 | 70,173 29.3 | 132,260 55.2 | 239,535 100
2005 | 50,873 15.3 | 114,727 34.5| 166,813 50.2 | 332,413 100
2006 | 52,522 15.1 | 121,536 34.9 | 174,661 50.1 | 348,719 100
2007 | 54,174 14.7 | 128,180 34.8 | 186,252 50.5 | 368,606 100
2008 | 56,228 14.6 | 134,212 34.9 | 194,630 50.5 | 385,070 100
2009 | 57,595 14.6 | 139,135 35.3 | 197,744 50.1 | 394,474 100
2010 | 61,194 14.1 | 149,795 34.5 | 223,171 51.4 | 434,160 100
2011 | 61,504 13.5 | 151,302 33.3 | 242,204 53.2 | 455,100 100
=g
(2000
o1y | 47 7.2 5.7 6
A5 A8 5A4 2A| 28 (https://epsis.kpx.or. kr) 2013.9.10
Fo 7t 4vlE dele A 4L AL WS dep
NUXIEHMARE 21



- Y AE QTS MWhY 146298, 4Hd& AE2F MWhY 989
922, OECD 2 Hd 87 MWhY 163292, MWh3 118.62 2
it a4 v

<I 2> OECD dMEHe=Z +=Z= (B2 $/MWh)
Mg 22 FH B2

=4 =)y =9 *=E =< =2JIH =L =T
1 c290| 43.8 0.44 1 HLFCH 79.9 0.55
2 JHLICH 59.1 0.6 2 L2290l 105. 1 0.72
3 0= 69.6 0.7 3 0l= 117.8 0.81
4 FAHE 72.3 0.73 6 GAIR 144.6 0.99
1A ot= 98.9 1 7 ot= 146.2 1
12 oA 100.9 1.02 8 oA 155.3 1.06
13 Hgete 101 1.02 12 FEHE 177.3 1.21
15 A= 17.1 1.18 15 o= 194.2 1.33
19 o= 133.9 1.35 16 o= 195.1 1.33
21 = 140.7 1.42 17 Heste 202.8 1.39
25 Al 177.8 1.8 22 0| E 2|0t 251.7 1.72
32 OlEelor | 252.1 2.55 30 =g 314.9 2.15

OECD B 118.6 1.2 OECD 163.2 1.12

A& OECD/IEA, Energy Prices and Taxes, 2013
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O A& AT 5% A Al A& GDP 0.09% 74, CPI 0.26% %7}, PPI
0.35% <7}

- Ak MY ol AAl 8FHET 5%E Al ANEE AARETIA| 4
(PP)$} &WIAE7AS(CPY7E Sl 71l ZH2E 0.35%, 026% “3%3t™ T
ZHolHE 021% 4%
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- o3 2~5%} %Eoﬂ%

REEED
0.65~0.70% #+askal FIZF AH|+=

rﬁ

2= HaF HAMBMO OlXls Its

sBgERrt HA
= 0.15% A

st

AXA AR FEA=

GE 6y 2HEE AEa s 5% A4

HaH 2005 2006 2007 2008 2009 2010

GDP -0.094 -0.144 -0.134 -0.128 -0.129 -0.134

DI2FAH| -0.146 -0.180 -0.159 -0.157 -0.161 -0.168

AL ER 0.074 -0.257 -0.252 -0.223 -0.213 -0.217

SHIE X -0.724 -0.709 -0.670 -0.651 -0.662 -0.660

e 0.003 -0.011 -0.028 -0.036 -0.038 -0.034

sS4 -0.009 0.026 0.072 0.093 0.097 0.082

H= GDP 0.111 0.062 0.041 0.029 0.025 0.028

MESE 0.390 0.361 0.310 0.282 0.288 0.301

AZ 2 -0.030 -0.039 -0.025 -0.018 -0.016 -0.025

CP1 0.260 0.252 0.230 0.216 0.213 0.219

PPI 0.349 0.297 0.226 0.192 0.196 0.214

CIZdI0lH 0.205 0.206 0.175 0.157 0.153 0.162

ZFEH 1A -0.070 -0.177 -0.211 -0.202 -0.198 -0.205
SIMIHT=AE 0.042 -0.006 -0.012 -0.007 -0.003 0.000
JHHI 2 R -0.076 -0.146 -0.091 -0.070 -0.086 -0.108

24 -0.046 -0.005 0.005 -0.008 -0.018 -0.022

AAE 0.022 0.033 0.033 0.031 0.030 0.031

E= RPN ES -0.034 -0.051 -0.049 -0.047 -0.046 -0.048

= -0.010 -0.018 -0.019 -0.018 -0.017 -0.018

HEAN 0.027 -0.024 -0.070 -0.080 -0.078 -0.082

O 2FdE AHHELF 10% A A A4 GDP 018% %4, CPI 051% 371,
PPI 0.69% =7}
- A8 "™ Fo) AA QFRT 10%9HE AL AAEE BAAEIIR S

(PPI)o} &HAR=7FAI=(CPI)7F 3l 7]l

Z Y olHE 040% A&

X Z M S &

ZF2: 0.69%, 051% 53t T
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- AR 12 Axo] AuFEAks 141% 7238 GDPXE 0.18% 3+t

E D AGE HE8 5 10% I

g 2005 2006 2007 2008 2009 2010
GDP -0.183 -0.281 -0.262 | -0.250 | -0.251 -0.261
012k H| -0.285 -0.352 -0.311 -0.306 | -0.314 | -0.328
HAEER 0.144 -0.503 -0.491 -0.435 | -0.416 | -0.424
SHIE X -1.409 -1.380 -1.305 | -1.267 | -1.288 | -1.285
E+E 0.005 -0.022 -0.054 | -0.071 -0.075 | -0.068
e -0.018 0.051 0.142 0.184 0.192 0.162
H= GOP 0.218 0.121 0.079 0.055 0.047 0.054
MNEFE 0.766 0.709 0.607 0.558 0.565 0.589
aE+Y -0.059 -0.075 -0.048 | -0.035 | -0.031 -0.049
CPI 0.508 0.493 0.449 0.422 0.416 0.427
PP| 0.685 0.581 0.443 0.375 0.384 0.419
CIZdl0le 0.401 0.403 0.342 0.306 0.299 0.316
FEOHA -0.136 -0.346 -0.412 | -0.395 | -0.386 | -0.400
A= E 0.082 -0.011 -0.023 | -0.013 | -0.005 | -0.001
JEH 2 TH -0.149 -0.285 -0.178 | -0.138 | -0.169 | -0.211
Fs4 -0.091 -0.010 0.010 -0.017 | -0.035 | -0.045
AYE 0.043 0.065 0.064 0.061 0.059 0.061
F A Xt -0.066 -0.099 -0.096 | -0.091 -0.090 | -0.093
= -0.019 -0.035 -0.037 | -0.036 | -0.034 | -0.035
A2MY 0.054 -0.047 -0.137 | -0.156 | -0.153 | -0.160
o] 2~5z1 AECE I Ao HmaIrE FH AXA

1.28~1.38% 7+Asla WZF Av)= 2 0.30~0.35% 74
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Ty R A Adoly Ha T A glol Aot A w7 EA
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AR 71 =7t =29 334

O 2001d WA FEFo| HAo] =UH o]F SMP
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N
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2
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- 200130l 4911 /kWhol¥ HH SMP+= 201219l 160.67 /kWhZ 1213
7 oF 338 =7}

<E 1> &% SMP F0|

g ‘01 ‘02 ‘03 04 ‘05 ‘06
SMP 49.11 | 47.54 | 50.73 | 55.97 | 62.12 | 79.28
g ‘07 ‘08 ‘09 10 1 12
SMP 83.84 | 122.65 | 105.08 | 117.42 | 125.93 | 160.67
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(02 2] Hot2E wsjol M2 ARl Hat

Change in SMP due to x

250 -

Lx i xx -
ololl

x X

200

SMP

100

f

s Al Cm P -

\ v/ AT NUM e N PR A
VO J o — AN

s0 ' ‘U i RACRVAWATRTRIR S A i

! L 1 1 L ! L L L L 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan
Time

<E 2> AU=E(«)e Bt SMPO| HDt EEHA

2814
z; =0 z; = 0.3g; z; =0.5¢q, | z; =0.75¢; | z;=09¢, | z; =0.99¢,
RS 158.94 129.76 110.31 86.00 71.41 62.66
HEEX | 12.67 8.87 6.34 3.17 1.27 0.13
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MSAIZ DI QRS ot
<E 3> AY7}An} ALt=SE
Lo | smama | Herzzam) | szaol ?L?;Evﬁ
2008 121.79 1,917,351 205,156 117.43
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PREE) 1400 2772 192 2024 w2 1350 B4 2005
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o7 Feg
EARF 4 3226 409.4 320.6 341.9 315.0 260.3 286.9 298.9
B 4= - R S
99 8582 |32 64 9.0 127 69 82 107 20.9

THE A = (%) 27.0 20.0 17.0 12.0 23.0 20.0 23.0 16.4
1) 20089 71, 2) TUY & 102 o Al 71E. 3) deHT VEY
A5 - A% (2013. 3) D http:/ /kosis.kr/
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o &0,000 ngEEL
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A5 A F A F(2013)
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53% =9 +£o2 HEHAL.

3)http://kangwonland.high1.com/kangwonlandHistory/html.high1?tab=2#contentPoint

4) 20043 2€ 32089 Elo|EAIY FAFIIE ol 20129714 Elo]EAY 1320, HAIAY 960tHE 93}
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W W 7P §a, g5ol =4O i wiEnle AAE Ad 3dzt
ol =7gol thdt wiERlEe e Al/Tol dig
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A5 &, B A 1988 FAE W AT e
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0 7 9 20 % hiaire Pfrtentage of More than
metrTc £/ MWh reduction in 6' 000 l‘?ﬂrewd\.)\es. out of total ; 5

= aapacity is currently e
€0, emissions spedific MW of highly efficient 0 billion of fnvestments in
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(0, emissions power-station capacities renewable energies over
by 2020 brought into operation five years

2 &: RWE(2012)
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Bl Emissions for renss
materials, manufacture and co
disposal of all BASFE products
N GO equkvalents

90 million T

o aSa

2} &: BASF(2012)

O ARZEAS EF AFHoR 1Y

- Edsol gFolyolel uAAES  Yste  FFolA EAMY (Joint

Implementation)< %I

=
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GEMS(Greenhouse gas and Energy Management System)= 75
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e 2005 2030 2050
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FE(COo, FF) £30% A9~ A20% A54~067%
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=% (Non-CO,) £20% A36~A037% N42~149%
71E{Non-CO;) A30% AT2~AT3% AT0~AT78%
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0 S

2004~ 2005-  2008- 2005~ 200o- 2006- 2008~ 2006~ 2006-
12-00 0801 o601 0901 1o-01  O3-01 0601 09-01  12-Od

A5 oA #E] 3 TH2013)

2. EU ETS #j=d A= 72

O EU ETS Wi&d AvwiAl=+ ©d7F4(Uniform price), TUZEE
(Single-round), 8- Z(Sealed-bid)2] Al 7}A] A =4 EA

- @7 E APE7HA (Pay-as-bid) = Bl An] GEA Ao LT A
I S&A7E Asste B4, ddeteEs 130k 8d Arirt TRHE

F, BEdEe 08 Ad dEAe] dFWge 3N we A

- 74l E P E(Auction platform) .24 EE EU ETS o FY=o] FL3}
Al ‘FF AuEAEF (BA FHAUR A 4 (Buropean Energy Exchange,
o} "EEX))= °]&3st=% &

- G| Agolle F AuiEdFel ofd Y BuERFoEA A |

Hof| &A% ) F3HA 2 & (Intercontinental Exchange, ©]3} ‘ICE)E A9
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BHE2 B0 01, A
EU ETSollA AAE wj&=d
wj 7o) 02%0) 27}
Wnla, @7k, oldAE, Bfoho} 4ol A7) Fo MEAL

s Bujshs FAE TR0 A7)
e Hawse AFAYA oENew

Al = Qs d= &2 Mede F5

7 A& Ay EH, A17](2005~2007)°l =

o,

Entrants’ Reserve: NER) B+
AuleAY Bl 75

A271(2008~2012)ol = 7wl A2 4% o]ste] w
T2 59, I, UEed

<# 3-2> EU ETS 20134 &% EUAs Zof A&

(E2): tCOy)

72| ® | sy | 9= | suc |MEell) sy | B2
14 42,317,500 9,045,000| 8,268,000 0 0] 59,630,500 7.2%
24 41,688,000| 15,075,000 8,268,000 0 2,000,000 [ 67,031,000 8.1%
34 42,242,500 20,100,000 8,268,000 0 9,882,500 | 80,493,000 9.7%
44 45,841,500| 16,080,000 8,268,000 0 6,480,125 | 76,669,625 9.3%
59 38,082,000 20,100,000 8,268,000 0 0] 66,450,000 8.0%
64 41,538,000| 16,080,000 8,268,000 0 0] 65,886,000 8.0%
79 | 48461,000| 16,080,000 12,402,000 0| 76943,000] 9.3%
8¢ 19,453,500 10,050,000 4,150,000 10,983,000 0] 33,653,500 4.1%
9¢ 44,999,500| 16,080,000 8,268,000 14,643,000 0] 80,300,500 9.7%
104 44,999,500| 16,080,000 8,268,000 14,642,000 0] 83,990,500 10.2%
114 41,519,000| 20,100,000 8,268,000 10,981,500 0] 84,529,000 10.2%
12€ 28,096,500 7,690,500 4,134,000 0 0] 50,902,500 6.2%
Al 479,238,500| 182,560,500 95,098,000 51,249,500| 18,362,625 | 826,509,125 100%

Zt5: Bloomberg New Energy Finance(2013)
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O Zv] J&AAF+= 20134@ 5¢€ 13~219, 6¥ 16~219, 7€ 16~20% =
& W3t e, Ao dEA GA] 2013\ 5¢ 8~159, 6€ 9~154,
74 8~177 o2 YA HEF

<E 3-2> 2013H=(5~7) S ZUEAZ Qo FTEH(2<)
= 20133 = & 20138 & 63 20138 = 73
7w =7} EU EU EU
74 v o 2 Phase III EUA Phase III EUA Phase III EUA
7] &2 A) 38,082,000tCO, 41,538,000tCO, 48,461,000tCO,
AZEHB) 102,333,000tCO, 136,338,500tCO, 175,212,000tCO,
AZEB/A) 2.69T) 1 328t 1 3.62th 1
RS (¢ 195 221 247
F2A+(D) 136 142 173
YZE(D/C) 69.7% 64.3% 70.0%
A3 4.50€ tCO, 5.00€ /tCO, 5.00€ /tCO,
Au
7"} j A 1.50€ tCO, 1.00€ tCO, 1.00€ /tCO,
it 3.40€ /tCO, 420€ /tCO, 4.19€ 1CO,
) < 129,513,420€ 174,390,370 € 203,135,435€
Zt5: EU commission (2013)
3. EU ETS AmAze] A J&
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30, 7t A} 7FIE Ha 2A7F o) o] AL gusjo} ot

e

0 A A2V A%
- Aol QESAG WZske Qold ANEAE MAzHe] Hek me
ANEAG A7 A Bl i Al HA& THs
- Auj7t HLE Agoe Y AuiEds o Aol #FskA 23] =

= 43] Yro] &l
O Directive 2003 |37l HAE A7t A} £F

- Al 9] Annex 1ol Fol 3459 2012 % A&l HA

- 20139 % B 2014\ % AulEFE Directive 20099 A|9% 8 AI9Z adl w}
gt AAd 7t A= g2 F WEdTNAM Directive 20099 A|10%

a A78 2 A11E A2 mE 7 A5 FAEEHS A%t
- 2011 A =2f 20120 AAIF AuERFe] Aiks A4t

- 20159 % o]& Au|E L Directive 20099] A|9x L A9xo) wel AAFH

e T alsdZdolA A10x a A7 R A1 A2k

TE 'k
2013~2014d = (7 A=" g
A A= (11~ :

0159 E o] &
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<E 34> 20124 HISH

BiE2& 202 0IE, AtellE2A

(Et<(: 1,000tC0,)

NO S|3= 30 =S
1 ) 7] o) 2,979
2 E7+g o}k 3,277
3 A 23 3F= 5,503
4 dlul= 1,472
5 =y 23,531
6 o ~Eo} 1,068
7 ofd= 1,100
8 aglx 4,077
9 299l 10,145
10 Iy 6,434
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23 <2 Yo} 520
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27 = 12,258

A 120,000
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AEE of S

- gRtgo® ASARTE 2#® FEo] U A& BT oA &
& MAe AR} B

- 2010 @A 7+ AFshe v & 1,388%+5 0|1, o}oE

7} 59%, =T8-S 27.3%, AT 9%, AH

ol dd FHo| MAY oF 455%F AA|staL o,

- ©E7IE AAE QIE 1980 o] del AR =F3tE FH | HFTE

<HE 21> ZAF0cY, FEIRYY FE
=2 olg
- 8t

2005-2010 1995-2004 1980-1994 1979 0| &
5 13,883,571 | 2,174,160 5,383,734 4,976,596 1,349,081
(BIEHS) (100%) (15.7%) (38.8%) (35.8%) (9.7%)
oo 3,797,112 301,950 876,094 1,455,633 1,163,435
- (27.3%) (8.0%) (23.1%) (38.3%) (30.6%)
oute 8,185,063 1,719,228 3,652,353 2,690, 159 123,323
(59%) (21.0%) (44.6%) (32.9%) (1.5%)

CHAICH/ 1,750,116 137,483 805,201 766,094 41,338
e (12.6%) (7.9%) (46.0%) (43.8%) (2.4%)
HH == 151,280 15,499 50,086 64,710 20,985
d=UH=E (1.1%) (10.2%) (33.1%) (42.8%) (13.9%)

25 BA% 2ARET AFERA}H010)

266 = 0

#+HOIH 13-12



FE UXEE HEME &=

O AF7Fe F9 AFIHE 201098 71F A7 2771 542%, AA 21.7%,
LA/ AFEA 21.5%
- A7 Ao BlEE 1995~2010d Abe] 749% A 542% = AA A

o, HAY EAl/ Al ASHeRE Frtetal e T4

<E 22> 7179 T8 HIHe

2= =] XEot & Al M/ AL Al 24
190544 9,200,964 6,893, 185 1,487,786 583,777 236,216
- (100.0%) (74.9%) (16.2%) (6.3%) (2.6%)
0001 10,959,212 7,735,057 2,122,422 797,817 303,916
- (100.0%) (70.6%) (19.4%) (7.3%) (2.8%)
0051 15,887, 128 8,828, 100 3,556,760 3,011,855 490,413
- (100.0%) (55.6%) (22.4%) (19.0%) (3. 1%)
201044 17,339,422 9,389,855 3,766,390 3,719,517 463,660
- (100.0%) (54.2%) (21.7%) (21.5%) (2.7%)

Z5): BAH ZABEE A TS A 2010

O =ul B3 A%

O Fg AqUAEE NAAL (TR AT

e

- 20073 H-H Aol AZFEQ o™ FHT 5 EZE oF 227 8 JHE A
- AYYLe ANFAYoR dIITA AT FAL G FAF 5 a1 EEXH
Ao F JfAHYE, 7|EEYE, dEEUBHE AHLEZ 2

- 7k 1008k} elabe AAS T lou, AlyIEE F AdTT F
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<I 2-3> FH oX|zE JHHAIES St
NEE A F MRS | S8IM | HUXIPUHIE | EZZ
ST dEA () | ZEA (%) | FDH%) EZA(HA) | FIH(AA)
CHAZ A 39 7 32 274 27.4
ST 45 15 30 257 24.3
2220 - - 6 51 1
SEn) 8Kwh/2 | 82Kwh/Z | 82Kwh/ 84 .3
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3

e B EEE EEL
o 1 B 476017 600 £
gt PG B2 150kg 396,010,500
B O Et 17007 450%
HAS 12 870 2/0h 3302+
OILi X TN 816,912,6292
5% almiAbe 40 ZCH 2000018 | £ EB Hie
T Z A SN CLTETS
NEREEE 3070
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_ol= ol ATt AEA% dT ARS F 3 5 o
g 717 ZHelA AAe] g7 Be
_ 23] o} Alxe] kT AQALe] Fu, AR k- slde] @A)

A 7%, 7% AUAA FY 5 mBAQ vjske] AND Bat e

0 A% uAarsh AANRZLY AT
O AspaAle BHET WA F WS el Ao AnBATL 9

E Ao Uk Age dabel gl Ao A

e
r4u:
2

C ol PERE ouARM] ZpAA] e MR, UGB 7

- ABRE 3EE AUA A AAY Y FAAAY A5 A%

BANEE ANT $5 QOB FHE o Fdstel AW AW Ba

- FEHREYY A7 WA a7 12,032kWh/(m'-a)°lH, A% ©H
2 AR = 91kWh/(m*-a)Z A4+

130.0kWh/(m'-a)°]™, 18-E& R (EEE 87% o) A9 A= A
A3 104.6kWh/ (m'-a) Y
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<E 2-6> Z} FELHO| HAO|AR| 272} 4H|E
EET eI
SgULxl [ Kiih/(m - a) ]
== Q2
[ Khh/(m - a)] | 2IEELH ALSAl J15s 22
(258700 | NEA(ZSS 87%)
cieid 0|H8o Fend 496 708.6 570. 1
EECII =R
=L HES 5 5% 91 130.0 104.6
H=o|T Croiof A x|af
aEHl_Ssy €A 109 165.7 125.3
A9l Uoe o goiEs
231 FeQUAEE
HINESSS ASHE %8 o1 78.2
L2 Ao #2

- gt gel e A%l Yud, seudne H8a Aol
8

T2 14,352kWh/(m'-a)
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<& 28> AFAZE, FHFYE FET
3 os
= =
20052010 | 1995-2004 | 1980-1994 | 1979 OIH
51 13,883,571 2,174,160 5,383,734 4,976,596 1,349,081
- (100%) (15.7%) (38.8%) (35.8%) (9.7%)
- 3,797,112 | 301,950 876,094 | 1,455,633 | 1,163,435
— (100%) (8.0%) (23. 1%) (38.3%) (30.6%)
. 8,185,063 | 1,719,228 | 3,652,353 | 2,690,159 | 123,323
- (100%) (21.0%) (44.6%) (32.9%) (1.5%)
CHAICH/ 1,750,116 137,483 805,201 766,094 41,338
ol (100%) (7.9%) (46.0%) (43.8%) (2.4%)
HIi=8 151,280 15,499 50,086 64,710 20,985
AU S | (100%) (10.2%) (33. 1%) (42.8%) (13.9%)
20 BAA 2ABYF ATFRAH2010)
- 1980~1994'd 713l A5H oF 145%h 59 TEFeiE A&E a5
Hd= 2
- AFAI 270l AateiRlol MY Fae] Aldk ARAlde] A et
st A e Azt 107t =2 A%
<# 2-9> FEIFY[EH 2E7(2010)
H3
i - =
R csxe | OMIE | SEFH | CM0FEY
A 13,883,571 | 3,797,112 | 8,185,063 | 503,630 1,246,486
20m O[3l 26,008 14,811 1,806 1,312 2,908
20m ~4om | 1,241,183 | 217,240 | 711,469 | 34,934 256,224
40m ~ 60w | 4,080,204 | 549,722 | 2,870,901 | 174,654 | 466,654
60m ~ 85m 4,881,601 1,054,729 | 3,267,484 178,252 350,574
gom ~ 100m | 1,018,083 | 661,58 | 180,901 | 52,279 99,368
100m ~ 130m 1,204,192 363,637 716,290 41,515 62,940
130m ~ 165m | 829434 | 419,745 | 371,212 | 13,019 6,418
165m ~ 230m | 355,061 279,646 59,861 6,463 1,126
230m =4t 247,805 236,024 5,139 1,202 274
2. A% 2ABET AFF2AH010)
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BReE7], o] d-9-(2011), ‘AEE HAEAUAREY & T, AATATFEH
A 268 A6Z.

Hkeb7]- o] 4 -9-(2013), HRAUAAYA 2~ (BEMS)S 7l& B #F3 5F
TTA Journal Vol.147.

A E| Z9(2011), “2011ES IT 7]%F ESCO AIHAMY”, $EX 1A

A EI Z4(2011), IT 715+8] Green Hospital Solution 7=, 2011.12

AAZE SW A7-4(2013), “ARLEIYEE 93 AMI 2 HEMS #&H 8.4 7]

A B2 EFH2007), == F AdA ek sjo] dirle =42

:11/\1 V4

A

H

oA el & H(2012), “SHASE 24 AYH Add @& A=A
A 2<E)(BEMS) 43} e

x| g, “oiA A 2" Hg o B (HFAR), 2013.6
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FEE((2010), “AE AUAFHA2HBEMS) EA 2 Zled 5, =y

SEEHIA, 2010

AJA8 AR A (2011), B = )L X —Hifirkig 2011
AE AALAA, AFAMA 2011, 2012.6(http:/ /www.meti.go.jp/)
A4, olUAMA 2012, 2013.6(http:/ /www.meti.go.jp/)
AR FA4GREY, “11d IT718E ESCO AARY 2% BEAE. 201111
SI[(2012), x4 L% —AFRl 2 7 0B AfEHER R RSB EM S HEALE) &
B
B.AUM., 2012, Smart Energy made in Germany-Interim results of the
E-Energy pilot projects towards the Internet of Energy

Federal Ministry of Economics and Technology(BMWi), 2010, Energy Concept
for an Environmentally Sound, Reliable and Affordable Energy Supply.

Federal =~ Ministry = of  Economics and  Technology(BMWi), 2008,
E-Energy-ICT-based Energy System of the Future-.

Frost & Sullivan, 2012, Energy Management Opportunities: European HEMS
and BEMS Markets.

IEA, 2012, Spreading the Net: The multiple benefits of energy efficiency
improvements, insights series 2012, OECD/IEA, Paris

MIC Research Institute, ITHEHIC L2 ZANLF—2A AL P 2T L - Y
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OIAXI 22| AIAE(EMS) &Y =4 2ot

) 2—2 a3 v iliGodk & K, (http:/ /www.mic-r.cojp/)
NEDO, B17 ~ 204 EE B4 555 D B aiRILIZ B 37 % 74T, 2010.12.7.
Navigant Research, Industrial Energy Management Systems, 2013.3
Navigant Research, Building Energy Management Systems, 2013.7

Strategies and recommendations for Smart Appliances-D8. 2009, 2 of WP 8
from the Smart-A project, September 2009

University of Bonn, Strategies and Recommendations for Smart Appliances,

2009.9
US FCC, Connecting America: The National Broadband Plan, 2010.3

US DOE, Smart Grid Research & Development Multi-Year Program Plan,
2012. 9

Amsterdam Smart City Project &% ]|, http://amsterdamsmartcity.com
Frost & Sullivan &#|©]#|, http://www.frost.com

Navigant Research #|©]A|, http:/ /www.navigantresearch.com

SII &#|°] A, http://www sii.or.jp/hems

TOSHIBA ¥ ©] |, http://www.toshiba.co.jp/sis/bldg/bems

TOCOSE#|©| A, http:/ /tocos-wireless.com/jp/products/wsn_evalkit.html
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. AT ANBHBD

B ATE 20128 £9F UAEE o Z(APP)Y JhA AY aw Az
3 BYEAA, AUAZALITYY ATE $HEF AY

[ & d7ddMs A A< A3l Add 2ud oSAAe dFY

#7149k I =9 (application-based feedback) FHOE &3}, o3 =

78 gl =do] AA| 71A HdE4v H 9 g FEHAEHE ATFNA=

EA7 L &) AZE A7) IEAE AFH-AF R 24

g4z MSHEd-s &8st AR 53 21d1H2012~2013)7He] o

DB AR (panel data set)E Aol A&

_ 2012, 2013 424220124 3, 49 / B9 6, 72 / 2013, 3, 42 / B9 6,

7€)l A FI3} (AT 7= o2 AEFA 3

- AEZARY] Al B AR BEFH /oM E/OAY B AYFEY AF
A & EATIEE ARE S oFo|E o] &ALE Al A H A=

- HAge R AERAE JAPsprlde ddHorm AR A0

Bhsd He st YA UAF wekd AE A e
S

O #AS flal B8& A 2FoE LRt 3L AT

L Qe WENe AZR IEL olZol§uEold AW dae
(treatment groups)2.E 49, 3 F7|Ho=E ‘oA Aok
tips' & AEste MALEIF T oHL FEo| oA doF HH= A

S
i)

S
o
oft
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FoA % UNLE & thET(control groups) O 2 A

(] 237t HEZRAE 53 HE5AREY AFEAAA(AZT vs. HRTZL
9] HIALEA)S o|83td, Rt ofZTAo] A HHPAH HUREHAE Y

O AZo|4aFAHTM I & 2FEET) T 7k sz ZF -
2R §stol] Tigk Bt ol Hlwste] J7|Rk Ewle] HH gE HF

- P HEw AF A-F HREAE o0& OF vs. WYEFIF +
AW E / AZol&1F vs. WYAEIF /

/ HYEETE vs. HIE H

o
o
S
=
i

2
i
£
ofo
&
it
3
e
r]I.
W
iz |

oA AHTANLES A2 1F

O & dA7eld &85 W71t Juf@|x] A mutd o EejAolAd
U E1rOME’) OARIE 54l v dd A285 3 H=HH 719l
I3 Tl I537 AHo] B FREYE(E

- ARRAE B3 A5 NASAARY FAE A 3, B A7

NAE ARSelA F2 BEIAT Y PFEPYY RFS 0§35 wid

Ze7lold AR U A% 715H anEel AgAEe] Ar
Q123 Pepsie] T GBS T 5 YTl AFS 5

2. 4o HaA g T84

0 $eueke 20004 olFolx AH2HZ7Ho] ZANFES 2T 9]
£ ZAoln, $FAE i FWHOR odF FAL olod oz

A%
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4
2

O 2000~2012'37}A] <13 E
43%2 HY2H|Z7FEo] AALAZE UH HHHOZ oF 19%p =5

[381-1] 20004 0|F ZMANZE Y MAH|EIIS F0|

Ch2l: %

i2

. A

BHEEE

HE sy SIHE

N
L
oii
2
Hit)
B>
i)
2
o
A
r(r
a
b
HE

A 6zt AHFw7)

A FAERE 7ol A4

O A4 282 Fe 1% AL %5% o149 UAE shelol gEstn ds
euete) dAL AU o, HhF FRHE A w2 AN

O 2012 Z7 22l %(466,593GWh) 2] 1%(4,666GWh)= HoF3tth= 7143}
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g
[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

-7 @Y SEEAHIER A9, LNG, AR 6: 30 12 AAlst] F83

316 & Ols+HOIH 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
o WS mop FEL WE AZlE dolgkm AWACE Ho|(Sarah
Darby, 2010)

1 2l
S9E 98] Tl eluA Fa AT ZAE AFATE 1Y 3
53] o ool ofdt AT Aol

Bolzhe YA 1 9ivt 2

BELELINEERE

O = e AEUes ANAOE A, A, Aelea, 19

- RIS o2 Ai2le] Wekgl T BE D /Y, QU FH| FaH

fu)
=5}
2
[-40
o,
r
lo
il
rlr
oy
L
o
il
¥
QO
a
.
0]
2
Q
=
FVE
=
o
o
i
rlo
O:O’(:‘l‘
f
1o

1) Wilhite(2008), New thinking on the agentive relationship between end-use technologies and energy-using
practices $1&
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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)

[ s=" 33 a3

O YWl f3o Hes Wl WX(frequency), HEW AF AL, AlF
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- ARHAQ yeme AutE ulE|(smart meter) 2 T2EHo] EUYH
Tl AFEAFe] AYAaN] HHE A HAAteE H
Fo W, EAQ e e A7 53R A9 Zo] ‘oj' v

Moz A LU AuS ATHo AT

=
9]
P
Q
~
2
2
o
H
il

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

[ 5332 s=d gael 7484

O
&3]
=3
=g
QO
)—*
Q.
T
<
QO
=
5
@)
N
@
=
~
(@»]
—_
=
=2
R=)
I
gEL
2
<
)
i)
oyl
ftlo
o
ok
kol
i
x
r (0]
&

Tl e O 22 74 84F ZhFolor &

- MENS F&ste] HA Blgor Ao TS =I5 HsiMe

o AEFAVIeS HAEAZE dart o FEFAVIed Agd J=
W G2 ouA Fs HIE AT AR A, Fo A3}, 7o, A
U AF o FHLAE WESL flojoF T

O Froehlich(2009)= 3| =w MA TA A gsford +H 8452 tadt
2ol AdHstar =

- e BE U3F HE AARReR TAA FRE AT 3

e
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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
rid
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

AHXIZBMARR 321



- 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 ==

oZi

O AR A4 Hinterventions)2 7§ Z& A 7P| dEZXHOE FHEEH S
N A FYdlof s, ol FF dy¥dae] yuw AHAFTS A
st A GAAA AT AEnet AR HASAEAAE HU)

sk e olm

o2l

-
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[O2 -2 ] =2 AAE

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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2
S
—

[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

O uj¥ HER HEws ARk ALEAL T HeEthir] 7149 790 sjsuls A
B3 % AREAL TiH] o 2.89%(AH 301kWh) o] AEES d AHIFY, AEA
ZoH] 719 Z9ollw oF 1.70%(S%8 104kWh) o] Mok F315 BRl2dxt A5

- AEtk] 7HE AT AR o] 17RY7E ARl s MeEanly) 7k Sl
1 olFERs AARE WS Holw Qlor], HAm] 717e] 29 ARle] wet e
2] Fole AEHOR ke

[£ 11-2] OPOWER SMUD Pilot AZ£4 Z 3}
N EEEZ) A ]
7t 2E 5 FAHX 2 =X
71% HES I (E%—E’_;}‘) j(—ﬁ%‘ré%]g]
Wi AAE 2.37 1.25
1% B )EE (0-11%) (0.18%)
- 7He "t 317 76
(2008. 4 ~ 2009. 3) A S W) {15) (25)
Bt AAE 2.89 1.70
2 9 B gEE (0.11%) (0.18%)
N M B 381 104
(2009. 4 ~ 2010. 3) A Wh (14) ()
- 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
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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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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
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[ ABER T B ¥3 A-$9o 2348 Y= YYo= a7 &8

51 e 2do] o|FxFA W (Difference-In-Difference, ©]3} DID)%.

O DID¢] 7] ofelrol= A2 AFAo] ejZ o2 Fox & u(exogenous
do] ARgA e a3E FA d-3o P WHake| Ao

2 Ashenfelter and Card(1985)10)9] A+ o] % ZGA L8 e

O
)
o
N
kY
L

g3t7] $1% DID FHYA 42 a3 Zo] 24

L]
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= 1:!
¥ WA g= 1Fe FAFH(Control groups)ol et

y = B, + B,dB + §,d2 + §,d2 + dB+ u

y: S5 dB: treatment dummy, d2 : timedummy

(

u: & ]-2‘%]—7 60 ]_'{llgo]_

- dBE treatment dummy® Ao FFS W= IFS 1, IE8A &2 TA

52 091 7PAS(dummy variable)o|™ d2

10) Imbens, Wooldridge, (2007), “Lecture Notes 10, Summer ‘07”
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L 0.9323
O A = e A 0.8558 0.9209
R ER-TI] 07032 06912 0.9587
0.8054 07763 0.8347 0.9423
0.7442 07834 0.5299 0.6416 0.B800
0.8639 0.8646 0.7459 (0.8148 0.7915 0.9268

0.7867 0.7629 07900 0.7827 0.5623 07535 0.9280

RIR14], HFA, 2009, STATA sjddo]E] £4, F=STATAES], p2-4/p89-161.
247, 2012, A EE o] Z(APPs) Q] 7HAAE AR EZ a3 B4, ouAF
A AT 20128 7| BAFTRIA, p9-18/p12-15/p88-92.

A XAARE BREAR, 2010. 6. 18, & <to] ‘oUx|def =¢u|"7F Y&}, A
2 7 A 5
A]

A A, 2013, 2. 25, ‘A6 A HF7]EA #(2013~2027), A4 AT &
I A2013-63%, p2-71.

Ben Foster and Susan Mazur-Stommen, 2012. 2, Results From Recent
Real-Time Feedback Studies, American Council for an Energy-Efficient Economy,
Report Number B122, p3/p6.

Burgess, ] and Nye, M, 2008, Re-materialising energy use through
transparent monitoring systems. Energy Policy, 36 (12), p4454-4459.

Ehrhardt-Martinez, K., Donnelly, K. A., & Laitner, J. A, 2010. 6. 26,
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Advanced Metering Initiatives and Residential Feedback Programs: A
Meta-Review for Household Electricity Saving Opportunities. Washington,

DC: American Council for an Energy Efficient Economy.

Electric Power Research Institute(EPRI), 2009. 2, Residential Electricity Use
Feedback: A Research Synthesis and Economic Framework, Palo Alto, CA:
EPRI, p34-37.

Eugene Rosolie, 2012. 5. 8, Innovative Behavior Based Energy Efficiency
Pilot, Cowlitz County PUD, p5-18.
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Fischer, C., 2008, Feedback on household electricity consumption: a tool for
saving energy?, Energy Efficiency 1 (1), p79-104.
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Workshop, DUB Institute, Department of Computer Science and Engineering:
University of Washington.

Kempton, W. & Layne, LL, 1994, The consumer’s energy analysis
environment. Energy Policy, 22 (10), p857-866.

Kevin Cooney, 2011. 2, Evaluation Report: OPOWER SMUD Pilot Year2,
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Reports, Web Portal and Social Media Pilot, BPA Energy Efficiency Summit,
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($+9): 20119/kWh)

HE LCOE SMP AlLtEIR | SMP AlLt2I2 11
2001 1,330 66.6 66.6
2002 1,362 64.6 64.6
2003 1,327 67.5 67.5
2004 1,046 70.2 70.2
2005 783 76.3 76.3
2006 736 96.5 96.5
2007 704 100.6 100.6
2008 630 135.6 135.6
2009 545 116.4 116.4
2010 441 125.7 125.7
2011 29 126.6 126.6
2012 328 159.7 159.7
2013 300 161.3 156.3
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- =3 5,029,015 | 3,956,004 | 720,731 13,922
bt 2013 211 38.3
; 22' 2022 2,387 3.9
@ | H | 20134 224 15.9
= 2| oo 1,225 3.8
A | 20134 435 26.8
%;f A 2022\ 3,612 3.9
S | & 20134 15,771 0.7
ﬁ 2022 66,759 0.2
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2. 4% T S TY ARAFY
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<E 9> Mo ZZVIE} R oX|AH|2F TN Lo}
(ZH2| : TOE)
ME M 9| JIE pY STEE
Aol 8,73 4o 7475|2801 25@
(%) @7.1%) | (184w | (33.1%) | (11.5%) | (100.0%) e
DDIIEF | 166,007 | 56.349| 221.308| 13,466 | 457,221
95.3%
(%) (36.3%) (12.3%) (48.4%) (2.9%) (100.0%)
BEN | 4471|6058 28788 1607 49818
(%) (36.4%) | (12.6%) | (47.7%) (3.3%) | (100.0%) '
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A§ 54 25 5o AgAEe B
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FUUZE S04, TAolglE SRAF WA, 2012
FEFEAATA, (B FEAY LA, 2012

IEA/OECD, Energy Balances of Non-OECD Countries, Z1'd%

IEA/OECD, Energy Statistics of Non-OECD Countries, /'3 %

http:/ /kto.visitkorea.or.kr/kor/biz/north/tour)
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Daily NK, 2013. 3. 20
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OHRA KRN S =W ZH-ASS
B x
0. &4 54 23
d gAY M {7t AE &9
shel A el Qb
[O% 2-4] she| X7 gel Zu oSt
+ 59 M5 - 7p i BOEe S Ea(+)
— | ZH X @ A7 - 7bA FHENE EXHH| ()
EXAH|E0 #Ojtig0| ®He e 93 £7E 21t
" L 3U 7120 AR ARA 34 HH9t Tl BE AZES
} | = oY * FLY Atglo] EXjote S22t
" C 2 LR B2 MRET(HE) 21
= |
7“ M e g UM B0 24
— | AABH= 1 aea =7}
tél- 27 82 80 0jxlz =X
* energy security 3 =H| 0| 4 X|A|E knowledge Bt}
— ¢ ant - 27} EAC FI
L HYAE B, 27t oF Y= B
0 FAGA w3}
- obd SEUeE A4ts AR 2/RAR SASGRTE SRl 2
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<E 21> 82l MIIATNY Exju| L s

—

(&9 o 239

7= 20124 =& 20078 =X
S 419 101
= 232 84
g8 55% 83%

g o AT 3], 2013

- A E=oly st 8T st Usts M A AlAlel 9

FN

CF, A, 55 53 SEueke BetA e HsE 5

5=
- &RR} TEA o] w2 AL A& Aol mE Y

0

<# 2-2> 2 OECD =7i¥ #|&R7}An}t ZtM=Z(20134 2827])
(&9): USD/EEY)

=t ZHORKH O M= AHIXH O BHAIE (%)
0= 0.817 0.135 0.952 14.2
FHLHCH 0.878 0.386 1.264 30.5
sF 0.884 0.503 1.387 36.3
2= 0.906 0.642 1.548 41.5
gt= 0.888 0.819 1.707 48.0
AT Q! 0.931 0.930 1.861 50.0
oA 0.881 1.130 2.011 56.2
OlEclot 0.921 1.334 2.255 59.2
L2490l 1.021 1.476 2.497 59.1
g= 0.832 1.234 2.066 59.7

7t TEA, energy prices & tax, 2013.7
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ol A X2 =W ZBH-atHE

O F8=9 MF7l/dityg A%
- 7879 GDP thH] Af{7t2s)dike] A4k
- 2Yol= 20079 7= 24.81%, S5+ 2.37%, U= 1.18% .
- A HFE 1HE "ol =290l AFriARg ] tig ool =
o A=A o] 4o F8Ae] 0y & F s
Syt 20093 715 GDP 852%Y A 9 BREAY ek 2129
(GDP thH] 246%) AAR717]17] Akl 382U (GDP ¥ 4.46%)
<H# 54> FR=2| GDP CiH| MFIIAMAO[ MA H|F
(&9 MRt Fge, WnkgE wnkel, #W9k3 24 (Kroner), WlHE )
Sg 5% | DA [ A= A= 290 [ 2901 0=
= 2008 2007 2000 2005 1992 2007 2005
GDP 1168875| 1698430 | 25225684 | 49225337 692336 2012391| 12395534
A4 Ak OH 277350 483 87756 62087 93277| 499334 146210
A4 AFOH /GDP 2.37% 0.03% 0.35% 0.13% 13.47% 24.81% 1.18%
FaTo {7l Ao BFYTE
- TR A{Tt R BYTFE
Fa=Eo A7t SHFARES 1053%~55.64%, F7H7F
X 8] &L 44.36%~89.44% 2.
- YUY BEYTERE 3F 9 w2909 FASE mj=a dEo] e
Ughsol vlis|A SHEYREe] 11 E7PIA &) B
Azrol AAsIHA FHEYY HlFo] FolAlE A B

UK Z MRS
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<E 55> T MRIIAINEIAI0| CHEl SZHEQDt EI1JIX|H|S

_ = == iE 2=
= 2005 | 2009 | 2008 | 2005 | 2011 | 2000 | 2005
ZA5Q | 16.13%| 24.85% | 19.56% | 47.54% | 30.38% | 37.62% | 44.56%
SOPORR | 83.87% | 75.15% | 80.44% | 52.46% | 60.62% | 62.38% | 55.44%
& 100% | 100%|  100% | 100% |  100% |  100% | 100%
_ ETTON =290]
= 2007 1992 1995 2000 2005 2007
SASQ | 26.23% |  17.18%|  14.75% | 9.0% |  11.25%|  12.96%
SOPIX | 55.44% | 73.77%|  82.8% |  85.25% |  90.98% |  88.75%
g 100% 100% 100% 100% 100% 100%

- S0l WEH(1997. 2004, 2012)E ©]-&-%

1990~2012'3 9] FEFASS o838t AAE BHs= dEA T4

- E AHEYd 58 1993~2011 39 FEHEAES o] &3}
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ol A X2 =W ZBH-atHE

BEA)A4717E 20028 ~20113
- B FA71ZE 1994~2011

A L s w7k EAg o] Sdo] IR FFE PiAE A=

8.

Historical data® AM&3lE2 Al7iabgle] wao] ofg 4, 744 =

S e WA B T 28

CEEEP PRI P

<E 56> HNT-IIANEAIY B BT RSl
N NAAR - IPA LA 3|2~ EHOEL%E %Z?;?%Q'H é(f_l%g'u
% 25l & l_|- L Ej—cn, Ej—cn,
CER D e Bg | wormdl) | wbied)

2002 335,646 397,727 1,184.96 19,200 152,126
2003 448,139 510,350 1,138.82 23,082 178,827
2004 831,231 935,027 1,124.87 29,917 224,463
2005 1,056,794 1,164,471 1,101.89 42,606 261,238
2006 1,265,736 1,364,970 1,078.40 55,865 309, 383
2007 1,470,026 1,512,083 1,028.61 60,324 356, 846
2008 2,024,120 2,021,164 998.54 85,855 435,275
2009 2,116,173 2,438,889 1,152.50 50,757 323,085
2010 4,973,470 5,811,549 1,168.51 68,662 425,212
2011 2,938,320 3,181,936 1,082.91 100,806 524,413
2012 2,732,102 3,078,424 1126.76

2002 o] 9] FATE EASEAN, o SA o] EA S 200213 F-E] Wk
A5 AT F(2013)

AUHXIBRARE 437



O AABARZE LA

<E 57> oM RIIAIHLAIY 3|0 ME BarA| Bt
EPESACEED
= co & co & (%)
2002 11,821.0 11,984.5 1.383
2003 4,416.6 4,593.4 4.005
2004 14,203.7 14,598.6 2.780
2005 14,520.7 15,056.6 3.691
2006 18,741.7 19,357.7 3.287
2007 28,892.6 29,504.8 2.431
2008 28, 150.2 29,063.6 3.238
2009 37,347.0 38,376.0 2.755
2010 34,048. 1 36,446.8 7.045
2011 56,145.7 57,395.3 2.226
<E 58> Si2MRIIAIHLAIY 3|0 WE g}
N
e co 7 col & 152 (%)
2002 838,594 .4 839,606.7 0.121
2003 865,667 . 1 866,929.2 0.146
2004 828,730.6 830,319.7 0.192
2005 851,410.2 853,363.5 0.229
2006 889,776.3 891,969.5 0.246
2007 925,986.6 928,365.4 0.257
2008 912,239.2 914,768.0 0.277
2009 1,035,330.0 1,039,246.0 0.378
2010 1,048,805.0 1,095,777.0 0.665
2011 1,071,617.0 1,075,917.0 0.401

™ Ols+HOIH 13-18



ol A X2 =W ZBH-atHE

<i 5-9> SHMRIIAIHLAY 20l WE AH[XZIHA[(CPI) Bis}

_ AHITHE JEXI2=(CP1) s
ag =7 co = 32 (%)
2002 78.95 78.97 0.026
2003 81.06 81.09 0.036
2004 83.56 83.59 0.045
2005 86.14 86.19 0.054
2006 89.18 89.23 0.057
2007 90.70 90.76 0.059
2008 93.32 93.38 0.063
2009 96.40 96.48 0.085
2010 100.82 100.96 0.146
2011 103.46 103.57 0.101

<E 510> SHMFIIAINEALY Sfrof M2 HUS HE
AAE (%) _
w2 Col X T Col = Haa%)
2002 3.1449 3.1434 -0.050
2003 3.27172 3.2736 -0.108
2004 3.1949 3.1906 -0.134
2005 3.4751 3.4690 -0.177
2006 3.2936 3.2871 -0.197
2007 2.9885 2.9822 -0.210
2008 3.0939 3.0869 —0.225
2009 3.3666 3.3571 —0.283
2010 3.3706 3.3556 —0.443
2011 3.0451 3.0303 -0.489
AAA)
CAREA = A+ 2R+ 2557

- AR S () B — 2554 37— B
57 %7}

- 20118 7102 TR VS-S 223% H.

AUHXIZBRARE 439



22t 27 tig Y - &5(AE&45, 99Yd 5) 7 - AF S
— Aol g 8 SVt - 7IdES] ML 57 — GDP SVt
- 2011d 7]Eo2 AAGDP H3HE-E 0401%%
- CPI

- B EREHY dF(EY) Y - WS EES st deE dF=E S
— W53 SV - =7 B

- CPIE 20119 7|22 0.101% Y A3k

AAE

- =

- T

- 2011 71Eo 2 AYES 0489%p THE 1HAT

— AF 37— A 37t - 1§ 3L > HYE Pa

ol\

-

7

.
L AT e i (2E) WY — FhlMe FUFFF
27k — 2eH s - YA 4%

L2011 7)Eo R HIUiAE 419 AT AEE
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<E 5-11> l|MFIIAINLAIA 40| [TIE &= B}

=12 (/g
2 co & EEGEEED co = B 518 (%)
2002 1,182.78 1,182.43 ~0.029
2003 1,134.34 1,133.76 ~0.051
2004 ,121.68 1,120.65 ~0.092
2005 1,102.01 1,100.54 ~0.134
2006 1,079.00 1,077.31 ~0.157
2007 1,008.98 1,027.20 0.173
2008 999.37 997 .27 ~0.211
2009 1,153.51 1,150.69 ~0.244
2010 1,169.31 1,164.05 ~0.449
2011 1,085.04 1,080.93 ~0.379

- A7 Aatd 2E Aot &
B 2

AAFEe] AR, dxF B
= HAAAZ B

- YA RTFAEAL S TS A AHE] ZA

. ZF o] AYAAFTE o] &3l A oA AGTlAs RS =235}
= F7FE(ME, =290, 35, 48, 2832 F)9 FYFEE ZAEL

AF7 LAY S AEeUAE ol &stal madole FdFxE B

ABE o g3tel Al ErL B

AUHXIZBMARE 441



bt
Jo
N
il
Y
=
e
2
e
o
=
ox
1o
At
i)
P
e
(o
i
2=
of
rot
2
s
r o
r o
EH
il
-
=)
i

5%, ma2glol, Ve Ie)A A3 Fde BAsa 2R &
GoE YW, TPANT FEAGST B Zsd QB FIE

<E 512> F230| MR7lAMel0] FERIATel USEAS

=y S oA 2= 2= | 240 | 230l | 0=
—
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