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2. ASE 24712 HiEg 4d 718
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Hh 3l QUIATE AR FE2o| A= AARL AT/ A&7 A4 7| A E 23]
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(Intergovernmental Panel on Climate Change)o|A] A|-&3dl= 7}o|=2191(2006)2 &
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=
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AR 2AAE So] WaT AFE R LAZA MR THS AU AT
Aowm Aol LAt W& Ao ARkslES A4 E T

[H 2-2] 247tA IS Aol &8t 7I1E Hlw

SAIA ol
The Green House Gas ij F 247tA QMIED]

XXt 2471A HiSE

= 2 9|5t 2006 IPCC ;
T Protocol _'ga;d)l =atol AEXIE Ver. 3.0
S iyl 2ta oMsal 15 Flol 2 okise g 1IN ES7IA
A SHe} OMiER| A SAIIAS  HiERsources) -SAIA HiEE A
ZE AN 2 of ot Hi=E emissionS) “OfAX], /.\_*%143—’8
2% 2 8 3] E42sinke)0l OfFt &  AFOLU, HIIS £0f
ng AR SS0f M2 BB £X  ARiemova)el B} ol -2AIA olMEelo] BE
TS oblea) =& na| E3|Z A5 | o5t apHE
2 oM mE Al OLR, MYIEE 3 HE
2AITIA HiEEF BT AR, =91 Al 2 JE}
2AA BB 2B =5 oj2, WIS B2

RATIA 2 AME

e, World  Resources  Institute, IPCC 7} SAIIA OlHIE )

i Worldl Business Council for = e St2stAddrt
Sustainable Development

7H tér L= L= L=

He 20044 20064 20124

O 247tA HiE9 dAXH
A7) A& 23 (WRI/WBCSD) 9] 2A7[A T2 EZ(Green House Gas Protocol)
2A7EA e APl ShA MiEHAACEA P Y(scope) THEE 8okl A [H R
WEel 9ol 1 ARgomne 17 Bk 9ol 2, Jlg 2 WEsls 99 3

o A 1 XX 2AIJIA HiE2H(Direct GHG emissions)
719ollA Afst SABHE W&ol 9af wiEEe For By, IR, %
T o AR Q3 WAst= MEH, Ev AFotAY FASHE ZEAIA R 049

=

L ujEee ofnjgic 5
o 9 2. MAH AROZREH LIQE 7HH 2A7IA HiE2HElectricty indirect GHG emissions)
Z1dolA Ftdste] AH|gks 7|9 AMEO = QIS RATIA HiETFS oulshH, of7]A

A7) 719004 FYetAY o2 A=E Bl 7199 2AAQ1 HAIR S0l AR AolHr} 33)

=

31) SIRHHBEHR0M), KIXIA 2ATIA HISY MEXIE, BEEIH
32) World Resources Institute(2007), The Greenhouse Gas Protocol : A Corporate Accounting and

Reporting Standard, World Resources Institute
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o N 3: J|EF ZHE 2AI7FA HiE2HOther indirect GHG emissions)
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URETe 2ME 22 Folo] Ay
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AZk2) Wi EwF 9 FaRFe] A e E AMYsh] 13t WHES At qlok
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Fatder @ & YrHZ¥F(gross calorific values)OlA H=Z o] HA SOt
MJ _
MAMEl= £57(2 IS W 2t k_g (R = &1)

WMEAT poan - G229 R0 28t Fo{Zl GHGS| &4, kg gas/TJ
CO2E EtA AbstA|4=(carbon oxidation factor)=1 2 7}4.
HZo| HAO| [ME CO2, CH4, N202| HIEZAI4E 2EEo| HEE 150

H A
FECOMEAT = 71 B x BaAAT 7N Rk x 2 L
7| M,
FECOMEAST A= AHAo WE Co29| HHEA S, kg gas/TJ
7188k @ BARO| 7|23, kg/GJ
Sas A 712k 7|2 AstAlsE 12§

12 (TJ=1000GJ)

O XIXpx| 247tA HES MEXE

rfo

|BH o2 9006 IPCC 7Fo=akelol s ANE viZep Haadel eA7lA vz}

ARE w2 glon, feuete] ol ZAte 9 w7b G wjEA e 28 7t
o
=

)
p)
é
r ~|
o
r
ot

g,
oM.
)
=2
k=)
i
Shs
Ju
i—l‘.
)
rir
=3
v
rio
1o
i
)
i)
=
i
of
1>
=2
=)
i)
o,



YA HHuEFeR dean], @ 28], £ AR, ¥
[e5]
=

e
R S

[E 2-5] Scope22| H2|

O ME(WN): dH iES

= A2 AH|Z X M3 ZAHHSASAEE
D B B HEY =B AUy X (/(-EUB) X T 2TUSA
D SSUI): £ HEY = S= NP X 4= JTUSA-

@ H7IE: HIIs HH% g = HJ|E 2dE < mrl=

XIXtH| 2A7tA HiEZE AFEXIE Ver. 3.0
[ | \
_ _ _ _ 2AMTIA
HHE2F AT (Tien) M XXt QHIER| 2SR 2A7IA HiEE At oMiEz| &2
\
[ ( , | [ \ |
|
[ mert || mer2 | [Sa0ek)| |, | | Scopss | OluxIEof | MIEEEOP | AFOLURO | mi ot
(I HiE) (ZHd i E) (E=To ‘
‘ | HiE) [ i \
Scope I-A— ’ TAHAA ‘ 0|=EHA =P ES
HA/mm 712 0| 72 Lo IS S2M S
/718 A AH|of| @2
SEA SATIA
O THAHA)  HiSZk ALY ‘ o ‘ 7Fg ‘
S 2

© Scope FA-ANY/BZ/INY U BHAMRC] THHAN T2 HHEY MFH

o
& AP 2006 IPCC 7ho] =2kl Tierld AP o2 sfa YR SR i3}
= Tier2E &3ttt WlEAS= 2006 IPCC 7ko]=2kqle] 7] 2gts ARE-sh, CO29
B mduiEASTE EAsks e ole A48T = A

2% - 7%

Mo
rto
n>
N

>
e
r
=l
rhu
1A
o
Hn
0
I
=z
N



Emissions = E(Fueli X EF};)
i
47| M,
Emissions D HIEE,
Fuel i =1 Z?E io] ofl4X| &, TJ
EF D BfE AL, kg/TJ
i P HEe BR
* Scope2(H1=9 MHAAH|M| GE 2ATIA HiSE AF)0| T2 HHEY AEH
Aeanlo] B wEe WY AR A ulo] ALgere] A 71 ufEA
5 Foto] ARget, AL o T wjE2 AP AFo] WETe] A8 7Hd
HiEAeE Foto] APgRith sn) YR Ho g MEliu|o] mE vjEeF dAgAPibe] wE
&Y A5 Fote] AYMALD 2ulo] ME 2ATLA MEY FBAYS s ok
Atk SHANE ] AEpegAA A= AAA A v == Aol it FAE Al U A
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MEjAHlo 2 WEY = M3 AH|F X MY ZFHHSASAEE) X X|F2HEK|
47|M,
HEHAH|O OHE HHEF AL EHO|AM el MEHAH|N E HIEZE, 0= = MAto
e =S Eé.:.g tCO2eq
Mg AH[2 D HEAEY| SC2 SHE AMAE ™E AFEE, MWh
M ZHEHuEA S SR A AM XMSsheE MEZE™HBE A4,
(AFZEL) tGHG(CO2, CH4, N20)/MWh (BE29| & Zt1)
K| 72 SR 4 :C02=1, CH4=21, N20=310
37) St=mSEZTH2010), XXt 2ATIA HIEE MAYX|A, st S H
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38) 7|ZHst0l| &5t UNF2H(UNFCCC, United Nations Framework Convention on Climate Change)&
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39) K|t MEOIM MEIA SAMMES ZEDYE AMODM (HES Xay|Aa “SMARQYS'E Mals) 2
ATIA =S QT HE 2 HES H™H|GHLC

H2% « 2158 24tA B 02X ZgE U A7



r
o
il
olN
jukad
o
Ty
o
Kl
%0
=
[
)
i
B
rd
=2
rlr
o,
o[N
é‘
HT
1o
=
ox
flo
N
(PN
M
o
U
ot
=
o

>
oE
>
iA's
ftlo
ik
>
errl
rir
olr
ir
_I)~
A
A
ox
1=
1o
=
ox
o
(o)
oo
(@)
>}
offl
1o
~N
Y
()
A
it
>
Ay
flo
=
-
12

LU= 20099 8o 20204 71220 &2 BAUTHH] 30%(2005 thy] 4%)2] 24
7 S BRE AAsalon, o] & 2011d 7Y REd, 4, AR 4
s, AE FE AE5EEE 202097H4] BAUTHH] 26, 9%2 thE H&o
Hg] djdor =74 AA=U ol e FEo] 4GB FFE AA nAH,
% s #Folgo] 27| "ol
AR A5 A4S Sl A5 dSE0lA 25.2%, 7|E ASEA 49.8%,
1

2 olelg BRAL AEREY & LAA

w4

A%2 §=, AZUE, 2|9 5o AZE 430 2 LAl WSEY Bao| Besit

850,000
800,000
750,000
700,000 __——& —30%
650,000

600,000
550,000 e

= S
500,000 —as=

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

(12 2-0] RAVtA ST ofFt A=Y UE Z=
X FEWSE HCAE RS AT MTY 2AUIA USSE S | 2011.07.12

40) 8 2/2(2012), ASEEQ UK =23E ISt =7t AS0HX| Sl AAHSl gghfor Ay
LHI Journal, 3(3), p.263—270.
41) 21719 (2013), =MASS Sot =7t =4tA dE=8 24, tietdu(33|X|, 428 6

fol



=]
or
K
~O
B
oH
il

-

N

[(E 2-6]

= 7HA

HZlE B3I

SEHo Y

=
=

ral

4o
<k

wll

K

<

30%

25%

26.7% 34.3% 26.9% 5.2% 12.3%

18.2%

A= A4S =H(%)

ojr

20124 201314 2015 20204

HU=E(%)

ok 70

2020
BAU

2007
oS &

4

27.0

8.9

87.44 23.62 63.82 (27.0) 1.8 5.0

70.5

~
S

7t

26.7

8.8

4.4

91.562 24.44 67.08 (26.7) 1.9

67.6

ol

(26.9)

0

A

EN

<

o}

7|5}e]

o ArEs 2FstHA AR o

]_

ST
a7 olgu

ol
olo

=N
o

2| A|

A AR, LA 4

=
=

7k uf

z:sj]—

&

SEE R
EICERD

S

o

<718

W Aol

Al | A

off

]
(=i

=
)

A A Hgol

el
[==

el

A=, A= Aol 3t Al=rt e

L o]=
1. 1O

st

=



szR 2EnsR MeiE MR

it oARIZrAIE 08 |
e e

|
12 HE | olxaHERA 12 |
|

FEHFAM 7 |Z=
T HBAFUORINIE 2 45 09

Sofl 2et 73

shdss =MASASH 12 |
e L
12 HE | ouxssSIUSH 12 |

NUEREO AR .
eo|Z R R | AIROILIRIOIBHEZISH 08 |

‘05 HEIHH
HEJA =l
7|2 10KIA

=MAZS

| 2M7RolHRISERR(A 10 |

MAZS OlAX|AHIZEA 12
SN ‘
12 7 [ odxiEopt 13|

Xf“’ﬂ —iok 08 ‘
oflqx[0|& HES0|AXIRIE ‘08 |
gralsty OlAXIA2ZHAIT 08 |

‘08 TEINY SR st 09 |

|
|
|
|
L EEREENVESCIE SRR
S

[O8 2-10] SMAS 22 MZo| 2X7H 2

® NZABY AURIYS HHS At WAIF Y UBHE
0 W2 WYIE

AS AsEe] W8 ouAEs ¥ ArIEs Aleke dAVIE BE Akdle
ol =] ef 2 A 7] &3} Oﬂﬁxl*‘ﬂlia‘ﬁxﬂ AR FHAD7E ol st

AUAEFEA|ES dse FHE B2 7IE Sl Hidt ol@oiet A5Ee] A=,

1A, H71, AR A Hope] e oA Mokt BARE AEE e W45
3 AUANEAE Fpo] wet SE SURES b Utk AAPTYAL7|Z

o BEFdo] o) F918 GusE Y Hu] HX71E ojdelre} HelE G 2 Ay

ol ofst kg, Fu, dde] Auwr ANom oux A7E Ei olusieh ARES

B RS SAES e ARoltt e} o AFE ReE, FRER /2e

A Sl Al IR A4 G5 GFRo2 Pl AN 2oy
an] FHOL A

| FFE Adste AJUALHSFADE AL k. Ao <l

42) 500m'0led =2l O AX|SSXIEHS 65%0|Y, JFArE O[HHE (2013.9.1. A1)

43) 20M|cH ol oo"EﬁHQI OlX| MZE LU O|ASIEIA MUS: XMEME 60m0|s} 25%, 60m'ED}t 30%0[A

44) O|URIAHSE 2 1SO 13790 & =Al7rA0l weh HE, dE, 28, 23, 27| Sof el SeHe= 8
Jtet=E MIZE Doz (HEE o7t HeHNY 1A oluX|ARY So=2 HIt

1]
o
40
rok
[
b
Mo
rlo
n=
N

>
=
U
o
ofm
X
-
i

o
HI
1z
re
41



AR 2S99 201697 oA WA 23 oA An|FHAE WAL
oF AES] Aol wet H98 |2 ol AFE ouiA B SR U
WSR2 AU Ag ol

MAVES AEATS GO 29
0% Qo= thodl, SN D AXTHF ARG WA et RRFHOS A4S

Z|EA5E AR TheelEs st e, el & oluA&vFE Al

H97IE SO ANH 4AS ux HT

© USAEde SAUSATAEY d5E ouAassy
_1

FENSSFRAAES AFWe] 2AT

VAAAHE AZAE} SHE ARE 4 L AF71F0] FHE FHo| wol 20139

69 SAAZEAAAEY A ABHAT, BE AZBS hHOR EAolg W BF,
a

A, e, duigdel T &
s

’

on] 20134 HMAFBRYAAY] w2t 712S AAR sk 712
L A% FEREN 4T AFES YOR SOt soomeldel AF B /E
=

H= AlEe skt

riN
N
A

1=

45) 3000M0l LD, EEZISHCE HUR|ANIY TS M7(2013.91 Al)

46) 21E2 0l OLIXIHO} MAIIE Mo 1520 SAMWK| 5, 2013 3187HE, 2013 9,143

47) ZNTHE0N), MEL OfLIRIEOIY BEXEY (XIS Yot HAME o7, AZZAT7ITA

48) 15 L #7] SOl thall ZeRoE Witst=s MAE o

0 13790 5 =Al#0l w2t =, 4, 85, =8
2o et MEE AEs BIHEHNCR Lz

M2 - 7152 2A7IA BY 02X HE U =MZE HM 55 35



A% AZH AFBNUAEEET AZAET A% BlH 457150 o

LoAEg ARgE AU olg AFE AFAwE

ABAAUAZ AT AHE 4 QES s Aeug AEolch AR §

19)o] ujet 57 2 dwA 1,000mol el A% ¢AA
(BBRA, FEUL, AL, o¥A®)R st 9

A 7 QFAEE %7128 9 AR o] =

shan gich A&l gt 24N WA 45 U golv|zel U 2 85w, 115% U5}

1

g3, Q1% Sl wet HEASH QA d5~15%, 3~15% WellA L,
SAAZAFE W ABS WANNFIFE 20~50% A7 Witk B QMEHE 4B

¥
S Bl 9% A5 ojRoyE Hyetn o,

AZ7IE 9 ASAIEE 7ERSElE HEHAT A HAe AS5dEe oA
Bee MAdste Aold, 7P &9 7S AR okl vk B7heH2 HEA
Aol His) AAA ZIEE AAstE =
71, Ae AuA de 59 B
Aea At olvz 4| SFE F7hsh

[ ==Ho0o
EEETTI%B% 3

=
A7 2] EX|71E

= o oluRIERRA IR

p

(IS PR ISPNE:2 Ol A X| A H| SEEH|

( ollLixIEZE 2
_ OlMsiErA XZE

p

Ao AXIS

3%0]|4f

il

2
N
m
i
rg
It
on

(A% 2-11] A=72Q| oUXdsHME /gt Ml 27I1E & E7iY A

49) & OfiX] MBSOl Tt ALTHYOILIT AR HISS s, ABY U MMTS oUXEBSIUS
Rl OlLAX| ZHAARS BB AN



Ko] ol

[e)
4

of ke

3)

=

=
=

4
bl a1371% 9 9

ORI

9

s7h7] %0 H7lw

=

[a3

3}

R

Z] A~
4__'_
2
T

]
T

A
Ao g AT 4= YA o |A|

L

.

T

A

I3

er_O
ol o

-]O

N7 7]
A

o

=]
T

oA

o]
HA

G ~ BN )
ON Wu._ ] B o of o
F = T m_.m . Mo H
WLEkE F B R br
N S ow @ T E T
o) BT MWMM T
d!qblﬁlMM o X K <]
G G Ry
= N % T HOm <
m N X Np o <p o
] ﬂﬂ% )
w o, tg <EO .
o|J < O

B om o B ox o o1
° o g © C -
T . —_ ~
i B T
U JNCE X m ww
_._0 ™ _|_-_
G m_w MT Jo g MR 2 o
i__mm o B = X Wl )
e} o X > =
e om® TR oF M
~EEs TEE wm”T
< XM ™ of o I o
B NFT ow MW oy
MMWWEWMN% 5
plr me 0 o I ._.EX
moo oy e 2w N o B ok
ATA;MMMﬂfIWﬂvz]T_ mg
X P gt s W
T W D x B e
o) = o A = =~ T or i)
e Pw oy owm [/
LN X x b Otm_. ™~
B o5 T W Erac-C Iy Q
ok T 3T W P & o

=

[e)

o] gtk
20149 %

=

[e)

1.

R

af°l

[= ollvA] 4n

[e]
M St dUXIgsRIE N

al

Q

7}

FoF, AR, AUAAGFA LA =

1

1

wa} o %) A}

=]

=13
=

A
=
Aroltt, id HdA+E R &

elA =
oich FE7E oA chan] 4

15

L
1

R

st

3 w7t
A QAR 53717 A E S,

o

3

[S)

bel £Al7bes )

L [Ep

A, FERA AE30 AP X =S 95 AN
wAoh A B AR N ABRE] of x| Aauge Bs}

2o A =, 2 A

201015 E] Al
Just @



= Mxl*ﬂlzfﬂxﬂL qUA Hea A=
= 7Hel ‘?I"éﬁﬁ 71E As=e ade gAet & dsFo AEER) oy A ek
= 7= 97 A=z AEE ddi-viniA d5Ee OﬂLixlXéE% AR A=
AUAEESH F7MHE RS skl Ath5) ouAagsa B7H e A& o
UA G EeHY oltetaamEd, U9 13} ouA B A & 71T,

TEAFFO|A 2013E5FE At
zg

OE ass

S Aol M= 2008 AEtA HA YR olRs =7t wjdo] AZE7] o
B 7|E AE ouAelE dEsE s A o, JuAAd, v Al
o9 Agel 2FE et ole 2A7RRoVA BRFA LS} FARE AR 9
HATAEIAIE FEjsly] §iet Almolch 20109 EE A R o4 HAE fig|

Yue e Fetsta 9lom, 1 dlw TELVIAA A AEE Ed A2H AEI}
G718 T2
7]

=9 AR A

S =3 AAE A7) ° A7) AL SEsla, o]E A
9] 7|4 A 7]l SEE AL Qi)

HH, SNASE 2SS AYTE 9 SAHYAE Yoz 7 Al W g
ALE 18 2018 @K E oUABIMAA 7L =QlE e A5, 714, 7], A

¢
oo ° - e =t o = = 1 50T 10
Al Y] Atle e AdSE ouAEE AdE dEes AN dSE uA aEsdE
— = 2 = | = 1. =] O A< =] =
H7FekaL o | A thaH] AsEel diet 47t 9 AAEE s S skl Qi
(2 2-8] SMASS 23 AT &8
FE AE  BAIA L FUH ot 4 oy CHERE2te] 2
Uz SHMEEE 2N XYY Nopsnss ZEE =9 ooz
x{0F 14:,1 = SAHE 500m OAF A X ZIAIET7IEH] Jé'ﬂ'?_'%'?:*_% 82 7l
oA -AEBC ol HoF MAIE 2 ojuxiepilEN TIE Fatst UF
JNE =@ mEnse & LA XS XIE(65ROI4)
= MAZE XA X Ai2x
gy AT SIS DO TS ST emin afm ola iz SelelsE 1ROl
71' _)n\_Hl 7|_=7E‘ 9| Oill-lxl é—f E71|7|T'__ °'“='A|A" Xl A O2F -
INEEZYM. =g 2EDED oe
_ =S 2o oy |x a
- ;74,;“;__}!@*17_;"5_ = 4_,1_|‘°|_|’ b == Tola —=/h =
degFliclE S0l Be w3 PR SV oK E8S S e
T = 5 S
. L 20MICHOIAY ZEXEH o) 2 oY T Al 7|E LEE
ay gl s o g ONIOIE BEFEolr| 28 4 okEEs B o o
Z= . =] (Sl AN= LS
NE zp 2ERSR 25%, 60m 1} 30% O}l
o= A SMZEE ZY XM HI6E mE UEE EX0I8 Y mE, o -olLixIgso s
e A5 =MZAS olzol B8 A sHnoly g ez X U #Fed M dUxsgsIe
OBH = zEnED S oz 2 X 5 7ol Foiw =2 o
51) R7IASOURISEE2IAAR o5 =S oA 2a7tA HEMAZE F5E X9 500MH 0l
BESZeTt CIBIT 3HMOIY YRANS o2 Bt

w
@
i
1z
N
Hph
0%
12
4>
o
1o
10
ron
™
b
M40
rto
>
N
[>
i
o
ofm
X
41
Ao
el
HI
1x
re
-



T2 M= LA I FHEX Yot Yo CERI=2to| A

2 |E: FRAMT|IEHTH thefl ZlstANEE o
OIZ7|E: LH EXFEHATY 7tall Ea-st ANSXNEHSE
stRO|UX|7 e, o2 o mak xef e BIE
Aldete3et, of 1 7|2 4.2 98 58 18
SAZIES ZN XIAY HI7E
ao OFE  OUXIEZESIAUS
Sl o e @ SRS H oY izt cejeiEe 1}
sg TH FEDSE us ozl Ao utat _
sg 2Y/IE ouxmaBH  MESIHAASH TH+ -~ S=(107H)
olEF BB EXFHeny, S AT T
sRAMI|SETY, B0
Lxl7|seT
AlofAX] 2 RHAHOLAX] FHeL- )
olg-Hg FIY H12x9| 2 UxEEsE <
x BOUXIABRO S BEe #e, g o
Alzpay-A-ZHMOH X 0|8 HEE = g ;
oﬂfﬁ olzo| pat FA AR R MARE B HE olUX| AR
=N =T, :
Aze wes T TR sy g e ofudx| - Al ol L Xl S
AQEF JAL A|AEICZ HtO H 7| ALY
USM- 2G|z Aol L XM AE 12 AaRes) 2 g’ila,(l'égggc}
QET|E:  SRAMI|ISAT e=E

&, st=olHx|7|sdH
OoIMl -ZEAMX|IHE 85% 245t 2™ME 2 =0| 115% 25}

EI2 -FEM 5~ 15%, AN 3~ 15% ZH, 3t WM BEZ 20~650% ZL(=A7IS QISDE i)

) ma=I=] i e R r L o
. A = AHAIXE B
24 HEL ZHY si=h M2z SAIIAHSY U o
ot [ EEbAOIAR | SEEE RABIZEHAN) HS
oaux] 2% so st x| Ol LA K| ChAH| & | O|BHAIR KA -
2 z=oo oo 7|1} =2 o
e BIMA 2 olAIREl
2N =2 oyx|ze2
_ OlHXl 853, olat
AV [EWEINVION 75(;@:“ Eth thEat
T E P[P — A TEE K|S
_).\_H| —|—n_'|='?§ _ch_o X|'El|=1 I‘”18—7F— A_I%)gl 500A1|EH_|0|}<\3|'9_| '-‘E—rgox":—*.'ﬂ @_CI)_ Bxl LH —
gnoqxﬂ'zf-:ih ZENSE DExEl  ooiE 3% %?E'E_E&*QI SHAMICHO A
OISl ITAlAY ARZEE BHEY X0
°- T AIRY 52 BA|
Ol x| =AIES A X2 K21E - NS ZRt s w-AESHXES
WAL= REDER g 0|45 XHE LT ST TIYF XY

=X

sz OlUXOIREEIs MBsZolR,3 o _
B2y AEcmes AE 2R R oz oluxNgRR Ta e 28 U
ME "2 sgumec Natol 2et 7y | MTOE oldel zig | gonAE  BEEH -
Met zpr sreisyxteis T
- - AUIA HIE ZE = ol4x|HZE, SATA
TS ouixiolg stalst Mesx mo} ofstaiol BB HHEZIE AR o _
no AR MYSATIES R ASRE W H N8B, SxpuN, el o
=9t ofgt ok OllLiX| RfEB0=
- 2R OlRNSE o )
(HMMMIMXIOIO%EI&}&. HM32z= TOE OfA AIMEION CHEH -AFRI AL, SREEICH & B
R RE AMYEAXIAE 08 AEHet &4 201 TAA
== mfot = JHAERH HiA
oflL4 x|
AtgarouxiolgsRlst MBIE  -olzt  OXIAFR2 A=Al OfLXIALS B
ATk MASARIAE HTOE 0|AfQl AfRIXt  2F & =oriE XZ
ps(==

M2% « 252 SA7IA B 0|2N ZE o =MZE MM S 39



e
X %o © =
_HM S e d,
o X mK H e -
g = . o ST e oM
= i o = o Hlo ,I_ ,_u._w__-y.l_ T By o -
_.i _ZTI OM O_E OM ,IUI rAO Eu_ N — QO -
oy o (L o o = m s I B < —
_L i T = [9 r.: N ) ~d
e o HOoN O gy =0 ol = oo o — np (CAC X m# Br -
>~ S M oo Y mo oK =~ o & z T oy W = NE KF
i — —_ ) =l o
socal iy =fIEEEZET o :
52T g T % ,@J@;%zﬂﬁe B S
%JWA @ﬁ = X W < o # 2 S uaimm el a -
NA 1:1_ _,_Aﬂo .._t = Ny JM o M ,Dl W_n m o L o = _zT Wﬁ W_ﬂ
g T et B mon R B RR o 3 oy T N i
=~ I o ~ = T % o] T R i We o T " W 3 T %%
ggwwmé iﬂ,ﬂ%%ﬂwua@v%ov BT 4w
B o) O X B w o & M o 2 o W P iy ECY KT K
roN o o =r = HL O_E 71_ S~ e OgE \ ;0‘_ 3
31 = g ;n% = 7o Mo = Eon i Hox o Hﬁ oo 2 e iy
of o = < o = . N O8 51 g & 1
=< N 2 T = i B = o o ~ 3lo -
= =y i s o o m T el g o0 = or
m_xwzmqo_m@ww%mgmﬁ%gzﬂ = o I
o = X T+ g o X = N K oy oo olJ Hlo oK p 0 <A ol -
ol ol L.:u Z.._ © 7o N b3 = oga _:_U ga o _ N - o mr ok
W o= 0| Mo % ! R e o e ol o < K T o K
ol fmp o7 Ay H N N ol [yl Wm i X ~ ol o = MM el & i il
5 o B i Mo Hr <~ ® i N © RN L l
ol X< i} o o 3 o X Mo m P {Jo o U ' E T
I S O - - A S oo 2 57 ~o w
Ao_eﬂ_zfmﬁﬂn4aiﬂ_ék O m T ey P W
a &wﬂ%@@ﬁ_;oaw%ﬁﬂwq1, z Mo S & i@
o~ o s ol = E=]
ﬂ;uaﬂ%qxiﬁ@% xolo%lmulz B S X s I
— LL 0 Z-t U,L” N _ . i) Q#O - S —_ T_/\_ =5 _
® 2 = o % o <N Ho 7 © T R T o 2 X Moo E Y
~ o ° M‘H — = \Olﬂ —,ﬁ N o _E NH_ ™ 5 - X \N E__.I_._ > 04 K M_._._
mo A s ST EZHw 2 " T BT oE e Ehds o
Ml o Boa® J M T Oy ™ g BN B N < o %:Dogm, oh
m AN < 5w i zﬂﬁ S N 4 N2 e m m o 23 S MEE: %
Moo T SR N3 B oox S O F o = < N i R
=r TS W< alo nﬁL _ Hr - ™~ < n_mo pe ~3 <M ok o = zr ot o ..:um oF
Ar 2 N oo R W MR o =T E oo o = = W ol
—_ O u_v, ) o o A 2o~ | R = 1 o] T Tor oH N BF U,.ma me_ mp 1
< I XN Ha o = - P % F of 1F o 5z Ho <k
F OB Mo w 5 oy Ml o = Xk AL o N & 0& K &l
7_ o ol p ey & T g s o« iy oE % K0
T & B AR Jo i3 o 2 N = wﬂﬂwwa L)
T BE oW o IO NN oo LY
o If U S =1 i <
ol Ul == 1o el Ar
yo 3 o
<



[E 2-9] XIXHN| 247tA 22 =25

XXt

HESHA

Bl
rx
okl
19
>

CHTE A

247tA g5 SEA

-2020F BAULHH| 40%
-2020E77kK| 90 CHH| 25% Z=

-2020'F BAULHH| 30%

053 CHH| 5% =
20204 BAULHH| 18%

-2020'F BAULHH| 30%

-2020'F BAULHH| 30%

-2020'F BAULHH| 30%

-2020'H BAULHH| 35%

HeolUxEy, J@iEd

ozl Hores, X

71 Z2FQRSME(RPS) £, a2lZH 12tH £
g XE A, 228 E TAVtA B S S 6
A

H-3E: sHASH UXCX] ZgAY, W=
2 st 4 d8EYR HE, fA0UX| AIHE
X =24 & 1871 Al

Q!
el =4 MY S 210 At

T Eof L K| ZE| A A 107 =Y

(CH712 2 S 3570 Atg)

AUBZ: 1587V HE S 8% oA
o

=H'S
(15& LEDXEEF & 3271 Atg)

o
JIEHE olHX] 5E3t

o
wH, dYSS LED E5 S

=
AL HX| EZ(720HE HF)

EX: SZAE(2010), E=XI=

ol A T 2AVIE FAFERATE MY w2 AEAE 2R AFAA AR
AE AHEYT 20189 A AZAlME 7| S8R 7| S oA o

UA ardds 58 ddstuEelr] AMdE FAskaL Qlok o] ARl o]Ftell= A

A

5 TRt Able] E3Elol glet,

M2 - 752 2M7IA B

=9 214 A, AR B, oy AHEE, A7 SEAILE Y



‘ IS

T o=o

ol ZoFL2|X]|

om

CH7 7

|
EEEELEE
|

BEHESE

[T 2-12] MEA| =MzASEE XM 2F ZZ|(http:www.seoul.go.kr)

529 44 A deiAe oUAAFEAAVIE 2HE AFgstar dd 7|ERH
AAZ|ES Zdekstgion, dd, #3 9 Wiy 582 /fdshe AdEduAagsitg
(BRP, Building Retrofit Project)ol] 2012@7}#] 40992
Pk, 2014W71A] AR EA] Al T BRPA}
A F8 1o tigh oA asfides 2 EL
Aul2g AFSI YUtk EF ASHE oA} R Ast4te £EE 100%LEDR WA

s
§ LEDEFE S5t gict.

ofN &2
o,
A
N
o
d,
B~
44
!
M
o
=2
o,
v
p)
)
L

AT A Hgyh gesiAe HleA] ddolehe ARIEACR oy A
e 2AshL VIS S 28dl 31, FE, T8 e T o " Ea
AAef digk F7] A2 sAES Adste 5 o Ale BAAL Aok 53] A4l
Y 2E A5l Hi adal T dA A Tt 9o veddde 24

2, At ELE HfF Qo sadRAA T HgR AA

o
=
v
)
f
i
lo
off
i)
o)
o
>
A
i
D)
ol
i
o
)
S
—
—
wm
)
o0
N
=2
>
)
oS
—
o~
(um
S
>
(o]
2
o
fu
i
ne,

55) MEAl ®XGHLIE0]7| SH0|X| energy.seoul.go kr



] Z =2 0]5 Z] © S
AMZAAE Al 2 AR] Qo= ARl oS 9fjt AHEEI A FH AL
o O = =% = () 3T = =] hy
Ag 29t Atk gy, BA ouAEF g BuAS =Y Bx 244 A
= 31 = [e] = = %3 = =] =
ElEE Algstal glon, ddsty £o)7] FAPEAEE A3 ouxdef HdY
[e] =] [e) O]=
= &3l A Adstal Qo
[# 2-10] 2013 MEA| XIS Z=0|7] At
A2 AU
HE, g5 A dudls g JiM §
R2EVIX|] ASEE 4099 £, 49FTOE/A HY
o TQIEX|E S AMEEX|AIA BRP 100% 2AZ (12330714, 1459714 100%)
=
o
= _
o SSYUUHFE LAY JHH(12H 26274 148 84274F)
S 22 H ol XICtAH = BRPX|Z =tih
[=]] _
USOLX] 7 e 1215 oflux|gSHM F2
SEIAMY
(BRP) I -HOPZt= OfHX] T & MYmZzIaH X
T LM 507, ARE AE 15007HA0 s THEANS LEDXE, WHUHIA|AH S Mzt
= Fup7t 2=
2
= o ML SnE tYoR ESCOAIYeR oux|ge/iM FI, MusFa M FXI
I _
-
M OXEtA DRIMMA ZAM(12E 1070w, 143 3070@)
AEAS0 XYl LE USHIES BRPAIYO| AR E 7|ZAZIIX| Sy
7|
Et -FEITIEE S olUXl =X Bri: THEX 25 AHEE WM S /et 2AXE
FX=
MAHTE HEHE OlEXIABZSEAN Zah SHA 120y SSFE, YRS US+Tf=oZ A
E,@“ B4 ASOUXIHALATIE L3t
< ZEHoHX] MAHY HEE XE 2
Tt 2HO| HES S8 ADIEXRYEA| 715
ADlE LEDZ=HEZ SHi(UZEE 14EHDIX|70027H, SSEE 14E7HX|81577H)
o Al ZHE, REHTE HOF S V2SS § 1&E EHEHSE uj|
-< LEDZE MBHX| 750 RADX|EE S5l ME=Z £Fo 7|23 M XANHXIE EE
ot &2 LEDVHY, ZddZx8 S =MZzF J7laid X
Al _
;H ENL AR M A MR(SF7|E, st 5160074, FH, A28 715 S 8500714)
A Xt eAsts LhEETA HE(UZRX], ozl HaME, SXHEME S 26714)
chl AUEA —XHSSH E= HSEES 2o, HYY Hil+US 22 HASS OUXI=X] Hd
¥ A4 MM HYEXE ME, ZEAUW ZE ASFEo| i Y@ MR JtsHE, AZE tsTE
x| Matgh Sl HIEZM A
B ARRITE 1A oY ol|XIXtEOE ZY(SET 4SS, oiZF dojdots, ST X
= dorg 8)
=
H2% « HEE 247tA 23 0|2X Z4E E =Mix F F8 43



o Ho 2 m>

HO o 72 N @ >

A2 A E
MEA MEXFE 119 2.8%0 A 148 8%=2
TAQRTX] UXA AY(SSIIH, Sfu S 1600704, FE ARE UE S 85007H4)

S
ADIETRIES S8t A5 M4 BUIYSAUE Y| M| ;143 108k, 164

F2Ad =
NS 160 2HCH (T #|50%))

Xelste Agd HUFMA A (AL U™ JHSXY L A|MATANSHAX|F, MSteE A|M 5))
==

SEAN UMAIAY SUKFAL MACRIA U NZHA 34744 24 F37)
ABAS MIYMOILIX] AFE OIS HIE ZEH11110%0] LA14H20%)
MRS s XLt (R M)
olZorel FMY|, A=, TAIZIAS Horst oH3 opU|XIFEdZ ot QME HT
RME 29 B2t Y QMEIS XFHY B, ofux| e Mg, 3
9 momzad S1} ¢ 29
o]

z

o
El
ol
=
e
b

S ESIVIEPN

APRIT BHRILO| I2IC YN W KOIL{K O SatAry R
AR $5 MARE : stm, JbE, KGo|UX| RUEY, AHO BS, olUX 49 5
SAAZ S8 Gt Y, B g W, AT g Y, EFB07| S olUXTY ADISS 25
ZABISS UBY Y HUXIMY XNB2EA =Y : MSAIEE MOUMZ, BETN AlelMEs
AE 5
A L SOl B3 ofuiX BE Y
M =MOURIME M2 Y 73RN, 2
SRR ¢ HEH0091, DIZIHERRI(IDY, MEITH, BBOA 7123 L YU
g om 2 522 E)
o xm  CRRAY: NXIMOIUXIRE, URINE 2 S, AUXIEX, LRI ARIYEHLE
se 2 OIUX A8, STXY U AxelEs NE S ]
gagy B G B0 BUBRME 84X SAOIUXIGH NDTS fUXTe Hud, By
Mx| S ARMOILAZ, BA BiLt FO0|7| BeihM BH YEHT)
ISR HTME M SYEHY XNEHE, SUIASYH, ABUUX Ad EEoY
S ¢i7)




C-H-A-P-T-E-R-2

A3 ABRE 24712 FR IEAA

=A7tA FEEe| HA
2. o2l 247tA FE2aE| HA

1. 3 2474 3R AA

1) =W olux] ALY JE 3= g

AT BT A 2ATE e oA 2P FRE A U BT
SASHE o UX A EAL LA AR ATANA ST G AU FFEA, ouiA
FRAR FEE T 9o

O ouxlrESH
AuAsFEAE AUAGAAFEANA AR FFAPS S22 fE ujd Ytk o
= Hifbop 2Hshs HiFAR 19825 H 2Hdsty] Al&ks) 20029 A A
<Us With md fAEe uA I FAEE E“H ATA FAAE, A HAHA
AR &= 2dstal FH oA AAE S8l HUAMBIAE ATl 3len, o oy
78 8 I 9= A 899 HlaE S °1]L111 A, ouA dofayt 5=

AL
Ty
2ajste] A3o] ofun] ABSYE YT N 2ARE FEHIL Y50

A Ame A 8 e d%, ouA A, A,

H2A %, A7)

56) CHSIMEIES] St=M7SAL St=7IASAL OPEEAIH g3, SRS, =X FHHSA MEA
SH ZAL olAX[&2SH S& Sdll olHXI+g ol Cish I M, e 3, &

B3
oz
on
o
o
:O.I:
2
s
>
1
e
)]

L= 7P\A:“é' 4 NN

i
O\I'I

B« ZBH2 2MIIA MY B2lHA 45



2
N
SL
=
P

poe) e aiges pE

5 o M A AT A
Azt A #EoeEs xouei
SHE2HEY %
S . ooiet HEHALSZEA - A ALK
Rt o SR tA ag HH
A ° T
AR/ st=es £
SIZMQTAL SIS UZA =2 S
— Nez= MEA| SHEA ArAtEl X# S
SUE (Fesme EDMC Energy Trend
ol x| Energy Price & Taxes
SHRIIAZAL ATAIR] Monthly Energy Review
T MoiA AREEE Oil Market Report
HHTIA Oil & Energy Trends
+ZAX oflix| el g et Petroleum Economist
_ — ARHARO]| LA X | Al E www.iea.org
zsigs | SHLAES S o
EATRA Lo Selgs
ATAH EEl

ol|uf x| HHE,
BHIAEIX|E, sHelEE

RYIEPN =¥
- Of| X HHA - Korea Energy Review
- OIS A EE - Monthly
- Ol X|SAHSHE - Energy Info, Korea
Ko HX|EAHE - SHOIX| AHIxH S

(22 3-1] oAXIZMI M EMsh= oHX] 5 SH =Y

oh
o
|.|-|

O OHXISZEA
ATA F2ARE oAUAR A9zof A AAFTAALT FHoz2 A A
oA 1981 FE wff 3duitt AAJSHAL Qih FERAF A oR sty Ql4H
%iﬂ} 2OANRA T2 ARA A0S Alger FEE Al el ofuAE2A
SHo|x]et, ofmd, WA FF olgsl AAL B EAL 2AE WL THEARE 9
UA (R e, =A7ER)of gl 35 A 2ARS Rt

0
<

4)«

2A FE HiY EFAAe dEREARERE VISR A, 7, A9, 71E,

o L i LIRS MY

HHAE FRoR RS 2AT i oz
| 111 avFfo] B 7P 2T 5% Al



<U ,
)_.m_nOo i _j;s_ =) <0
< - = = o O 1
_.IWEWE wﬂ__ K — __o_“_._._.._.._ > Mu_ m
T T s o H 7 g N 2
= ® dig g g  TE 0 Al
Joj . =X < 00 71 oo o |
< ©° o 5 23 *F Tar o ol = 5l
Kk . o & _5x < Rr = B o
L T = S o o — KT
<ol — Ol oo« Ly o Moy ® R oK ZI
w3 ol D o MY L ma < LT .
¥ oo S o wgsT 4 worl Xox s o
) =0 & ol 20 = X e s = < 1 | o
¥ 0= = = RIS OF . o__oz_o=== SRS o o 3
W= .9 <30 i WM XS o opte < w
o~ ool E —, &l Tl o< Al T K — N o
KD Rro4 oK v a0 <F oln rH = o ™
o &) TR QS ITRE] U = iy I; N ol
Jx.._oI_AT T ME " m=o_”q_oﬁ . _w_mm_n:_o N...m;o ot m Ko uo mm___
olur 8 ] - & wo ™ oln —~ K0 o — &3 5=t =~ ol OF R
3 2 AT <= s Ko of == 00 il u e
Yax s e 2= o= oo B omOn W Rpdl Ltz Moo W tlo
5 ~ Bﬁﬂﬁa% “_uﬁ CULSR iy ﬁ_uﬁﬁ oy 0N ano ¥ B W oo
X RIS e T = Fgr O 20 R K = _ o S o
@ hwi 8 me_is e . ST PR pm® L W
0 ook % MR ke Sk 4 N <er Wi 0 T gm0
N RN T HE X e o W N W ONFEI DAl sl METE Bk HM_.._o%_ao !
< KoK_- 2 .a|x._ ~ KH o~ Bl gk = < _ ol u_..:uMa_/x._o_.m_ o o z % FH =
W oo 3 & 0l =~ &0 g " Tz  ®ozoo o Al B s < gE o
ofl — = &2} Ko = = = 1D o oW 4 << T80 30 0|J oT O 0wy Ol T
KH o & o =00 ) i Jﬂ_u_l7 K B0 0 30 70 1 RO 3l ol S0y = T
i No=f KSgmo  olul o 10 MNm=xm I M TR0 W o O e BM Ty 3
_- il o E S T zl - 2 onm =3B o ok mHTol Rl o=
- ~REY R N g0l i 00 UOR0 Lo ERES L S o T o B0 A=
o REd @ MMk Wum Ju gMg s waa B IRk RO m_m__mﬂa_%%mﬁ_ﬁ
= I | = ey | e = .T=1 = = o 10 L. tar N =
i mEE S RRaons HEaEss M Taims s T T HazR o 0 b T ﬁm%wou
1 2 N il 8 o ol 7 i 140 71 = "0 LI oar W <hope il 10 0 —
= ol - -~ o K 0 B0 RO iall oW E gy o7+ O JJ= gy oz T TR
P Rarwo ~7T mwﬂx_.mwmmomﬁ_g_akmﬁvma__ﬂwo 3 EomaLaeAj m__lyl_%r 5% o 7o =T S WHAW@&J I~
g o Kk RO oy @ T g e T X B Mol s, Lo° ®ndgXs5E HK AR op ®F &
o REE N T N swn e S T Ko % RISV T ant?
i - ._Iﬂ.__A‘ﬁl_./I.T_.o_:_ll_./lz K N X KN of | 3 10— R0 L ol m_._._go_A USRI | o .|._|.__u T 2ADNRNTF _-a
BOGkE e ® 2 L Ol = m HHHTNIR T ROX T _wl <l (S Koo W
i A .n_xm_m._OJl.m_..__._lFleTG.r DM eE 0= SR TN Y R H = ljo == <l 0 .
T od | @ RETWN 6 50K N ETIT T 002 uE < s mEE =D W 0 _ 37 HE OO
~d W @ gy 0™ KEGIOF [T N =050 =g 2 T 7r OF g sdsg == R e A
7 imyiagiipalaeRidec o sngizahew=aistay 30 e lslE
3 e R Rle AR W@ Ul %%owwwﬁ_aw_m_im?ﬁ%Ewma 5 donat A%y
oI LS o ar S e L —) o 00 4.1.|||L| K iy 5 i SRS D)
__a.ﬁ_u I K 2 Swgm TS W on* 8 g S B AN N LN L e ) EXE TR
_ Ol LHr ofo .%L_m_zox_.ﬂmﬁu_.hzm TS BTl Rl RO A._AL.OEA._U_M_/.__._E i T T D M <D u._u._ﬁo_:m\m_xgonw
s Hq;_u%g_xo%__ramxﬁ3%%%%%%53 3 ﬁiwmh u R oL s smns 8 e FTRTRN
e el I D .AOSHIJM_ I} —r - il % O_._._ MMH_ = = 1 - LILI_n_ N /I\_._._._ ROQOQ_O v -
W o G0 =7 ~IolH  Far K- BRI T -_A _NlM__._._ m.wx_.ﬂ”__uo.A =~ i A moao.rom_w mu.u_go_._._o7.__._
o 7. - T . ] 0 R /F wl Al 501030 < o505
—. |oomH BT ar%o u_..T.__ _Lm Mmm:.ﬂ.__ " a |y : T K- T 30 RF &F H| IF X7 .._._:um.oﬁ_._-mOmE._“_..A_nmm
I PR KF omg  wE  RER W =D M. 0T S
™ K- N w_ T Nk zIH0 L T 0fo u_ MAE ﬁq_mwo». __%ﬂao - -
M|t = Kk BIKH 0z =< m___ =0 <% mﬁm% HES RIS
= B0 & o KE e < oAom_._.._n.__ Ro__ao.kl
X030 - HoHo

te|x|A| - 47

pnl
=

HEHS 2M7IA e

X3




ot
=)

R
O LAX| AH|AIEH o}

F

=

<)

APE 1 M(3H)

=S

2 ® 220 of

oA
O§3E

)

k=X
=

o

5 744

1

Ol XIS AZE (1

1670 Al =E2 EA

4

3-2] 2l olHx] SA xt=

O
olHx|s=SA

=

=

2|

2]
=

o
SN =Sl

o

O A X B H T
OEXISASEGNS),
K| HoIAXISA L)

A oA &nof o

AP
e |
R |

E=

[

ol
ES

il =3
T =} iy
o __..An .F.w HM_: __.A_.v_ H =)
] b EL T Tt
K4 K- o K - 4 moH
T K 3y i Ia - _
mikc) = T4 ’ w0 wm = H <4 M_ =
— i o TRITK R £ T Kz o
*® Bamw L4isnd g N F IRy ®
T HoE® 4 K3 ,%ozwr_;ﬁﬂ, = 3z 0 _
T ool W TR e S T VR
ZHYompR FrRoR Wx  BI®er Wy = &
ST BNT o mrh AT E T We g o
o TN o = = o =77 = I o o
= WRlgpod i BEK TEg q¥é=z “ Bl H_ﬂﬁl
_HETWAT WM HEMm i WK ww R
= KW DT OIR 0doKOKOT KoKOR B i DH Koo I T
S BRFE M FFAKE Kk kg aa GE S
W= 3IH ook SH RO pog TH T3
<0 K <imk <+t <orom- NIF TR 0T %
oK a3 T g
_ = 20 =
) bl FS I =
| w~ B Ko<k
T w|o 3 OH 3 3l "
. 3 i 20
0 i K oG o 4 i3
i ; d mo ;o
-
o] _Mr_u__ ~ 31 <k .x%u 0fo Mo o]
Ll ) > mﬂ_ o Ho o
= 5l 70 al VLT =)
N & I amady OO 4
il ar . B S
25 o ol L 1] o
~ M._ K oH & OH 750 <0 7 Tk 0f0 =0
i < ;3 A I
E =) &4 Ko <0< ROz
fir o LORETERT
— — -
. = K = = — - m =
Tk M sHo® X3 -
0 T 2 i 242 7l 2 4 < Ko
ic 3 z0 <k KK S 5 K
il o K
20 = B

s 3 3

AH[ZOIM ol L X7

—1xtol A X|




2) 2 oIUx| Y 2ATIA HE BANAH 7 Y
ful

A7 WS 9 ouA A AEE Belstal ¥ ARE A Wshr] HsiA

7} BAEe Anve] AAES LSk Qlatl, WA FALAT AT A AT,

AU FAUAFAZYARA LY, FRBEHE] FEFe e P 2g
3} SRR AT A 25o] HEHo|ch

FRRANE T 2k BAARE B 915 IS FREY AL

P 29StT Qo Aade] Famde ux-2Ats BEdedEg A

sich. BEBeA RSl AT Bl oy QAo ANE, UE, 27 WEF L oy
Q.

2
AGFS BT, Ul 7 RopE 2MskA HjEF Fo| L 2AZAE HETF Folo

ZHA A 7E HIE

Al 7133 F(UNFCCO)P 0| M= H= FAf=ro] LA7ES wiEd Fopof gt
=7HEARE il o5 PAEERd RS Ae oFastal 9l
onf 53] FEM(Annex)] H7k= Al AVIS HlEEA BIAM0E AlSskal, d=otE
A S AR A=A AR F7ATIAMER A A" A EE 246kl
ok, HiuA @ EARE AZ oFL 2011do] /HE A7 coPoA e 73hE g
=g, @9 719 27} & B<&x{1 271 BR(Bienneal Report) W BUR(Biennial Update
Report) LA & Al &35laL
TSN ek ol 7
2 F7|2 oYl

Mo Ay, s}

ICA(International Consultation & Analysis)®7}& HEZ

’

oF 2719] Eolde] ofet FRAS o)) SIa SO 201445

58) 7|=tH# ‘f?d F A4z SM=EE0 &elote
MEX] ¢t= ZE 247tA09 S8 T2
Zof et &Y FrMez AAl 3 ZHotn YA=S 3|0 SEett,

59) 272 1 M(NC, Natiocal Communication)
60) Z7IRIHIEZ|H T M(NIR, National Inventory Report), &S HE 11 MAI(CRF,Common Reporting Format)
61) R7I2AIZ}AOIHIE 2| A|AEINS: National System): 2N7M HS2F 2 Akl ChEH ERTp ol

Hlu7tseh WHES Aot 2E2l2dZMo| o5t +#
21PA | T HMA et =7t SAE A2

= =1
Eg| HHo| oist 21 2 X2EAES st RE MEM HA 2 MxpPA AX| (EX Decision 20/CP.7
'Guidelines for national systems under Article 5 paragraph 1, of the Kyoto Protocol' SH|7HE&
(2010), “2009H Stet7| ATEIN A THOIE)
62) Ols2 2/(2012), 2012F StE7| AFEDAM X2@H: MESE F2 =7t 247tA QHIEZ] &Ktz JHM
2OtAT SH A

H3E - AHBEZ 2471A Y2 PRAA 49



St HEEA 7Hnon—Annex) 2 7531 ¢lo] Ay E A
SARAEY FREARN QTS Tob UA7IEHE AR

7|3E et 2AZFA wiEEA BRaAYE Fasigich 1

9
2}

o

S AUl et Fake] HEHEA A 71E

240] A7H7] Agsideh, Ea 20089 Ash HAA
Fulsl -2 1000 RIS Eak, REAL b
: A28 F5E AR

10
J_
i)
113
:L
o)
|
_\;
;I

A7 o A, : 2 ,
A7|Ee] AR =7F 247s S ARdeeE S AEdd. #R|E2
FEE AdErids gdeR AR AEshaL, addor 24AVks HiEdE A
mia Aol Algsial ik AlHe Zord Hiede Fds dSsi, A8 2 o
AE7rer A A8 e A8, SRR AR o Bkl 28A 7|l 4
Ee ARS8, 4 9 Bed wiETe AetE A4E VIsddAe Ve
HE, AdFgYsle] =95 AA 2T =71 247 dHERE 2AsH] % A2
71T =7 27k A wEdSlelA Ao, A%ttt ddele mid =7k A
%= 25k, AlEe =7 AlER] HAANIR)E A4, 3330

27} SAVIA EA ALY o g [PCCsdrt JfEFst 1996 IPCC GLSS), GPG
200066), GPG-LULUCF67) 2] BpPHES 7]y oz Zasin Qi HE AL 2006 IPCC

63

=

fe|Lieh= 19963 OECDOI| 7tiste] (MTl= CHEO| fFota, MAMA 2A7A HiEE =2 HlesS

AHX[otal RU0{(2009F 7IEL = HIEY 69, ¢EA &7 191) 20108 0|= NIRZt CRFEIME AHy

IPCCOIl M&st JUCH(EX: TIIM, 0ls2 21(2012)

64) IPCC, Intergovernmental Panel on Climate Change: 7|=&#Hstof £tet HE7F ofd

65) 1996 IPCC GLs for National Greenghouse Gas Inventories(Z27}2A7IA EA0f &5t JHH = IPCC GL)

66) Good Practice Guidance and Uncertainty Management for National Greengouse Gas Inventories
(2000)(Z=7t 2A7tA S 25t gelet 4ol et IPCC GL)

67) Good Practice Guidance for Land Use, Land—Use Change and Forestry(2003)(EX|0|&, EX|0|E H3}
2 Hof 28t IPCC GL)



GLY W& % 7|2A+E A8edrh A Aol EHE #oksector)= oHA], A
34, &4 2 7|l AEARE, 59, LULUCF(Land Use, Land—Use Change and
Forestry, EX[o]&, EZ|ol-& W3}l @ ¢¢l), HrE= A7 6714 &£ok2 25 3
o HEE 9 S APl =3E 2AVAE AEHAL] 6o 2A7FolHA A
L&A 7k (direct greenhouse gas)Ql CO2, CH4, N20, HFCs, PFCs, SF6o|t} A4
g9 CO22 BHASE AT (CO2eq., Carbon Dioxide Equivalent, CO2 EHHE)E AR
Stol B 1 EORE ATLUASNS A G

=727 ASAH R E =]

—

=

&9
(a2 =
2M7A SAE
SRR ME
7I& &l Aol
eor IS GRTEEES GHIEN GEETH
nib N3 AFAHAE AT -?—;I':' = -
i SESHNEY) dusunEn susuaEs  sasugEs L]
Ay
(E-%IA}%IE}%F%]) bo:zisxléi-l
P<] 2 e e S-es -
ty OCRBNATE g rpajmn | sznss  @uzdmse, | s@saan
e ElEmScEET (FLENISIY, | 2sI5R)
2YsAEe)

3-2] 27} 2AI7IA QIMIER| &M H|A|
EX 1 2ATIAZEREME(2013), 2012 27} 2AI7IA QIHIER] H1M

68) X|72H3HX|4(Gloval Warming Potential, GWP): O|ASIEIA T} X2 510f 2t
219 2AVIATL XRzHstof| JIoske 8 X2 Holet A &, e FEY 2Us SuE X|estet
Zolct,

69) 2AIIAZEIHEME|(2012), “2012 %7} SAIJIA OIHIED| HOM' SAIZIAZSIEEAIE
70) HX] 2otz OUXMAEE M= 2 ALY, 4, J7|EER, J|Efel 57 BERoz EFstd eH
J[EIRES OAl dY/338, 7H, %%*/%!%1/01%1 s2o=2 LHEM &6t Qo

3% » 42EZ 2AI7IA XM B2|HA 51



O Z7HUXISAS L EEAAE

AFA S A AT A= 20090 78 STt UASAT R A LTS 5, AU A5k
AUck ol = AA ofdA] AHAFRE Fheo] Tof THsIEE Sl AILHOR ofUA]
FEEAL AR FTRA] i #HE JEE EWE st Ut} o] AAFE 9
A Al 50 ofuA] ARdFxel BAkgEol et =8 AEF st Oﬂtixl Abede]
et et HAE AAste] ovA] Ao &85t 9% ot FolET 57t
NUARE FAE THALE BstaL oyx9 A4k, g, aHeF HHE JUAHH
AL AAANE, AUA 7t 59 FAE Agotaz NgE AlAge|th ERF wu €
ANHA AR o= Ad, FAEYW o|JA 4H|EE TOEHHE o AlssiH,
LA 7}~ (CO02, CH4, HFCs, N20, PFCs, SF6)Hj&= 9 HEHZIAANS] F37|E
A, a8, A% 94 2ATA wiE FAE ATt
[# 3-3] olix| 2 HBHE

TE HIF=E MRS

ao |42 55 33T e 2 I AHZ, OUXIFE BZ - ofuxIE - 2E0lH
T RIAHEL oL{R| HRA
OIUXIXIE FXIE, £¢, #& 1&t0|HXIAH], 2E0LX| Ab]
7t | U, MREEINZ, EAIZATLH, HEIH, M7
MY | B =Y U A2, HRAM
2 A | HETIA MAMH|, EAIZIA 2270
L H
MT_L% U Me | wumew Igomey, o Sl NYY, NT AHEY BY
=
I ey | HEHR, WH M|, S wHA I58 BY £871 4, St 24, LY
E} = =2 AH|ZF
AR MXHAO LA K] LHE U HT8E, MMl AR| AAre
oasa  SHIIA BHEY 2UjAY HEY, ofuX a0l ME Y CO. HES
s g Ol AUXIER SMIIA HEFO| HUEHAN G2 RRE CO; HEF
= =7 o], dEAA 247A TR, HRHA CO, AR, § 24Ut e
+3 | 21 ouxIE S, M A, MY 2 JtA HEZ S
sio| OIAXIKIE AJat &40, AH|, GDP, OI7, MAIX|4, XIFE S OlHX XIE
oldx| 7t = NS, oluxItH, MRMEIH, TS S
MRSTHE M MR U MY MRZF, 4|, Mo
OlLiXl | 271 OILXIZSRE Y, ML A, LH, IxtOILXIAE], EE04X|AH],

L-I 1T | —
X 23 =7 o4xixiE S
MAHEM 2 MRt MRMS7tE, de7H48Xe, 71A, MEH 2t 7t
* 21 ¢ ZIIH X EASEAEE A AE!(http://www.kesis.net)

71) Xl ofuAx SHUNE X
B E0ME oUX4E B
of th3t H2E M3

E RO LA Yk - AH] FBHUHX] AH|of et YEE MSota, A
DPCHE| Ol AX] X[, oHX| AE=/QEE, oHX|7tAF0]



2| ZEA
ol Al

=
il
Kk
Lo
Ho

H

20094

S
1

-
o
B

oA F+=3171 )

gl

ol
oA A | Fof o

o]
Eis

el

0
,mo
W

T
™
7
o
mjy

~
Ho

Agsta e, wely

BEE

2t

k9

ol
=

27 oy

g

3t

Aol 34

#Ju] |

o 8ol ¥l

o

o
Ho

W

o7 o}y

pzel

A

="
Gl

S

% glom ojukEe) A

folz
=

o 714

ﬂNO

T

o g 7

=
T

= A2 e A oy A]

SEts 59 4

A7)

1=
1

3t

oA AR

7k, A7 R AR ol |

Sxe paYEAAY HEDN U

247tA Sy

||

I

REERRN
7%

. BHIH|,
=
S

HAu|
SMQRH|

te|H|,

o
R NLI

H
A
, ©

[(2010). SSFE #a|FHA|AHO] o|aliet &

H2| AL S

St= il
St e

O =T oUx] M8

)

AETefol Ao AAIgE &40 a5 it

=S
o

=, HE, dujAad

=&

il

il

=

7h2s W)

Al
=

H

Pl QUAIRE 57371 AFG Al WEal

O__—
o+s

2 3

—_—

S
Tl

Holth, Eat, ofiAEF ZARATL AR 2

ojee A
R =

o
-

3}7]

afo}

oA A AR

=
o

i

J)

3,

5
=]

2 sjofss]oli o

wobe HE

i Al

9]

F o) oflvz] Are|o)7]o] AeiZol o

Z

53

2E[H|A|

A3+ 22RS SAIA Hu



CH4, HFCs, N20, PFCs,
SFYNS giite R JHE 1&?—45}1

-
'(J)—%‘l" =

oleigt S HEAQ ofux W LAsA HuTe|AAd

e e A A A

SF6 &

N A ARG

R

i3t Cco2ulZ
I 9 ATRxo| ik A&

siche A7 Qlet,

©

FS AT A
ololAA] erov, ¥

sHAlet dEdY oy
} s m -
AQE G5 Hado] tf&st7] 8 HEIGFol = 2010dFE AE5E PP EL o
5 5 o = = 5 o)
HAAEE AEE AAS S7Fd sy A sdagAL]E 50l 9lom, AA A&,
A7), AHAL A 14202 DBTEo| fhaw Agolt
[ 3-5] 2L 247tA olUX| 22| AJAH SF
S 2AIA Z7IHARISA| 355H e a0 [EPN
SEfa|AAE SEPHEHAAH EEFEAAE SERA|A|AH
[=13
iH|7E| 2011 2009 2009 7H2+25(2010-2020)
ET stAg MHEHRHE Z/tnER It SE
AR SAIAZEHEME
g2 S8
2OFE ZET|
g -BEBEROILT(2S, 2E) N 4 S0z
B _Le B EALAIZEE XA = =5 = T)= =5
= eauic i) =1 . Z4 x| 2 & -CHStZ=EH} =] ’
SEET e duRZHeRE  EFumeln s (DEELIPNSE
—XAMBHE A HX|(E, HE ZEE[0]
Hel), dEEd
—sAR: T2
2ATIANUX ISR MEL 2T HXIHE, S A4 2 =
== = r o, o ‘A= XNHQ HX N
ox SR sax mel ol Algl - REmse  apoz G5 ¥RE AN S
TRl oisel mel olUNEA  ¥EE m2 zszud de AF , SEHEAUH
= 2MA AEEE 4F XA SEHoz  £IIt #2H H o XA Oﬂl_EHI%_f:;I el 7|8t
Sledsa me geol M=ol sl el ol U HENB | g o N Ao x=
HZ HZ
AAHES Sof HAN @Al mHAAHoz £
o=z MAAIL HXIAHE D W (D at e
o HBEE HNEStD HE7|2T Warehouse)d & XY AMOIEE &3 2  EEAEE =5 A
R HELECE i BHAAY A SFHmE g AA GRa0tc ST S
ST 2AMIIA HHEHE 2AIJIAZ Z(OLAP, On-line H xZ
SIMEHME ZEOO|IXIE S Analytical
=2 M3 Processing)
o SHAL A8
S ] CHStAErEE, st -
Baljy  gxst Agme HELEEE B LI
= i) A O =2 .HI= - x = =] MEd X 7
gu Eoux BRAes. s BN BIEADA B2 S hhn Ao
=R SIS PN AL EY, =2 35| SHZEBZAl CES e [ ZAI7EA AP X
=3 AVA TS E" ol Xl ol ;E’Il'&u‘_ﬂf_{’”’ M|/ /A HY/ SHEX|GHEE AL GS
4y =8 sme ogws sy HIMIVISH. Geco = ntel S 35014 X|oit
al = o » o
e8% Fa/ts WEE 2 aazg g 2 oy S o e
OICIR 4Bz, 2A}A-E = EEI T P ES
= MAH AN HE HNE I}EI_ =0 e
54 =M7AZ HULABS St HEE 24tA HIEZ S 715 ¢ BM HF



SsimalA AL SetaEAA ZalgEAlAg seizalAla
WA _Fede (demdaus oux N ssse
SoEot 2 dslauE .ol i 23 Au d ST ZHY € gy sy
oH UxIAEE ABESwIlE)  HlAlM X OHH Wl S oA sEEA
2% EOPSOILX], N = olx $IEA. b ks U 3 Mrm e ma
&, LULUCF, H7|8) 247t 2ol mE =247
N SaanssA | Y
BN Fass ORI AN W 43
TEEUIL B 100ea gy roe R M AWEY: 2MIAMEY
o —
gl —OlEXINEE: 2MJLABSZ W CO2kg/m2 CO2kg/m2
SATANSEAOl  wplE e Conos
CO2eq
2 EE Uzl A
. At = -
C3upel ouixl 23 2D MO T s=us oeststn #
= g2l St= SSFEQ 24 S oS Ton A 2=
07320138 1M RAY gy o xoqw, O BEF S22 2AIIA UE
ey Mo B2z ot ewrs DRAGHIAR o Mswe mos SIS SO
ST as = gl s LCh oo xmg Holaststel g= = ELMES
AEI‘ Sar = ra 7|'&|I ngl'é HH%%’: O‘”'—'le E%*F—Palkl/\‘aﬂ
o Het 22 B o yaw Ao zg AN SEE
=
N3Y « HERE 247tA FE E2[HA 55



3) 2IIASUXISHBIAAY
0 AAY 7E0| thA L AL

ABRES SA7LA HjZo] oWAR B HEoln forw X429l Z717} diH
L Bopolut, ARI1S)44(6S) S 2l AAH SAA A FEo] ujFsitt ol
wheh 20099 SAAA 57 Ae] ABRE SAVkA B4 vldat S/pde) AReUX
sgHeALE F2 AR 23eka, 20109 FEARI] tiat 71RASS $9, 2020971
A QGRS BER SUAR Ueo] AW Fo AUtk 20139 @A) A9 4719
A Aolo] ggt AR DB} FEECH 201437k AT DBTE $RE B
2 2% ok,

HM

1
=7t AS0|H X
setealag 75
BB ALY 252
st BERY S
- BLE AJAY
HeBQ Hel WA ot
- Zi0ix] BUEf

- AS0|L{X| SH=Y S

- A20|L{X| SHAIA
= 2 HH|E op

- A20|L{X| S 2%

INES= ) SHA|AE JHut - 2EAIAE 2

. HZO|HX| EHAAE moenEme S HE B Ema| A A
a= = A . AS0IHX| BLIER C2 opo=aaias
AlHARS AlHAA

NES= PN 2

-

2010~2012

2013~2020

(13 3-3] FIHSUURISTHRINAY TZ 72
BX: 252 22010, WRISHLRISHEENAL 75 7118l 42 | SREAFETAL

[E 3-6] Z7IASoUXISEZ2IAAR 7= A FTIFR

Al7| 34
'09.05 JBNT FIHHEr AE 28 [HS0UX| 22AA 25 2t 3 XEME HHE]
'09.07 SMYE 57HE AE 3 [FItRHES AS0UHX| ZUEEAAY FF]
'09.08 ASHYAL2E(MBE)L AR M, [AZAL2E T AASHH =]
'10.01 SMEE T2 MY [247tA SEEEEAAL =]
'10.03 LHZAL T2 "ZItAS0HX| SEetelAA A" AZAY 7248 2
2.2 MEA AE0HX| S& DB 7=
1212 47|, oY A=0HXx| S& DB 7=
13.2 SMASTH JZEAN'Y HES x| AHSH 2191 Ug MH|A QF
* P 2014E7K| SE2A X, HFHALH F5, A2 TZ3HE F2 WE2RE sh= 34 At TS

72) FERER(2013), R/HA= LR SEELAAY FRER) HM2FM



2" % AS 201005 E 20149711 % 26169120 oAb FQls) FEREY
AZZA Rl Atk 2L AASDS 5o AR/ oo Aplgivo] et

2l 2= 7| 2 F 7| OlUX| S=7 12

AIEARIRIE stz
OflLAx| ZH2d 7| IETES AT DIZH S AIZEA ARRIXH337H)
2ENER X|Syitel AFIRK357H)
- OlLIX| RA OIAMHE U Xj2 - ZAEZENSHMAI 7|3 TE, - O] HE AIE 2 oA S
OlLR| M A o =3 g
- ZEYRYU A X2 Y + 8 MI=Zh0l ME F=is) 53
S HESESNE ZEHE XY
- 270K EREEIAAL
=

(23 3-4] 27} AS0|LIX| SRBAIAAL FEIHA
Ex 1 REAEL(2012), 27} AS0IUX| SHTAAAHGE ML HA

SHABOUA BT ARe FERERIL Bt AZYHALHRILE)Y
AR R W PR AABARAR AL oA BB D oK AAATFA
AUA] AGHRE T AAste] ANZE FHABNUAE RS TH5HE 2 27
o Bt Qlrh ) EW AR oUXAE EHS S HE EFAE 4
27, oA Rt Sol wet A AN, VE AFE Ape BI 5 SAAS
B2 A% Wale] ofgt BUEY 52 Fo 444l AReUAS wejstnd g

ﬂl

of AlLRe AR RE AZE(680TE) T Ui ALGHR(S,6008A)E Fstel
AgEok oA A AW AUske AA Hxe] FRAAHOR A ABHIY of
YA ARGl et A4 RS B8 SoZHelA e dloget Held ozt glo
A4 TS A 4 90l NHEE BY + A7, A% D ST T
9lo) ofuix) amlsF B Fsal A TRl ABelUX BUDBRAC] o & of
Ut oA anEua, ofdxdeAE A, ARRE LAt aolu] BugeA, 59
SA% ALE AL, HAAZELS FU oyl AHAS ATV B ALY

O
=
TE Aol HAAZ BHHE 93 nAALALY T Amet TEE o} Yt

)
il

%

73) O=AYYE TRV S2l0AAER, CISTEV IR SHAUE, FH0UARZIEE 272 o|ZZEEI0A FO
74) ZEE 2(2010 ) T/HISOUXISEH2IAAE 725 T[2AE 8, SREXFESA
75) HAM, mELRSR(2013)

H3E - AESRE 247tA ZE H2HA 57



saia
ELLER HEEE
MEHHEE
ﬂﬁ?gg;‘ﬁ ML%E‘
Freyeite i r N N : ] —
{ \ | m i 1 .- 1 r a
EET \x_,f ,f ‘"[f \"‘ '\H_ff 7 Elig?E
BB :IH El.ldhl* !ﬂﬂ’!ﬂiuﬁi . AT
= x| s el ”~ oy k.
k el ul!l!l \ { H 8 p]
way \E“E"Jf \f_“,/ x_,/ S =
» sl EAE 1op ol ABLK BEAAE =
- suut g . \ 7]t 1 | gl \{‘1“\\\\&\\ ? X a1
e L R e 1
| Emsus REWa REsREaR L
o ASeldx EHOB Data Mart Iﬂél s
—— - —— - sAPLA
ol ‘IIWI w i‘;] Ei -
Bl FHeda e
w21 .!tﬂﬂédllb!ﬂﬂdliiir_iIiii;:i Heuy
w71 . D e

(13 3-5] 27} 42 ouix| SeTE| AlAHC| 2F AHlA RN
EX : 20| STHRINAY 35t AR BYXIAA, ZEDSE

I
22 OflLix| 2 FE 2 DM{DW =7}

7

5 gu

tFEE s
SH22H et
SR EW
oK A HI S

128 2F
27} A0 e
E5Ia|A|AE X SH2[H X1H

ol A x| A8 S S

1 E——

SHE2I, o AXIAHISTA 4N A7

HHUD W R 2= i
I

1
Ol AXIZICHRIEE 7He o
1
Zi2oluixiz W X/ o

b

[ s
e
i
H
g

CHW 63 BHRAR

-S/W 135 SS/W 163 BMUAT 1 - 5/W 165 BHUMT

1

,
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3

[22 3-6] Z7IHENUX| &
E5(2013), “ZIIAS0|HX| OE*E IAI*E“-TL:(%D [RESNEEN

I

Rl

Hl

Hm

El
|]:0II
rl-J
E
>
0z
-
P
_>,:
144
IJE
'|_°

58 =aiziz m

]
4>
]
mjo
10
ol
N
B
i
rto
=
N
[>
=
T
oM
Ofm
)
1
B
wa
A
1x
re
-



0 =7HASUXISE ALY FIAY g
© Jd=0HX SEDB E—J He|AAE 7=
HEISS ARRAL Y V2R Y 5 B FAAAE BEstle AR A,
AS5EdE 9 As7h JEe} ouz] JEE HAA, AW, d=1, &, 5 & 7=
mAs AL, A7 Fs5E A, A, A7 A9 miAE2 94n Skl ST Ab
Aol A ghe]al Qi

E3 13H DBE &4so] 20124 2¥ FENE

A ZT O] A KA}

8, LAbA WET ARE AT E4u, FAuR
% 3550 4% BAE FEeigch By ohel HaAZpE AW AR 9%

MY FARIAS AGE, A%TEY, AthEH, 1089), SRFA 57 FAGY

o =AAS TE MEZXHE AA" A
7 UA S H YA 2T FEAR o= SEDBEY} ofof thiet BeALE A5 ¢
e SAAS B A=E AUshr] ek ohet AA| 5= Z9HE ] Qi)

A A Al AR ofluA] A%l tdt BIAS AA kA o] HRSIER s
Oﬂtiﬂiﬂl%%xﬂi%iz— Alfshs AIAEE 20189 2¢of|l A2AlE dieRs eEsiglon,
AA7IA] 5135712 AA AL 97574(2F20%) 2] B7hA Eafo] WA, HEo A
59| ofyAEAA I el AS87HA] AEdfoF sk AdAHFA DAY AlE 2
AEES 221R13}; sk AFES A8k, A5s7F 22kl AlARIRlL AlEE o] EZFAIA 9
dRE Pt ok I dEREe %@7}501]411 SR A ARG Tl 2agt
29 71%5S 33t 2007EEE 2011E7HA] 2 20570 QA = 1807 AAQ] WAAT}
AAQ A 20128 A 3470 A F 3271 AAY olFAZAM7E HA =) o) gt
BEE Fdl olvA gavldEs FE5tkaL, deiid A9 e A5E 4

o A=) A oot AEo] fAE TAA ApEAQL o U A HokE A

Usp] AT HMAZTY IASANE 2013929 a%wn} AR B s
Q



- Dl 7MY Y Qmat 15
SADBS A28 7% Qolw AZeluiA] A28 wuete] gk A S| njghue
AN 28 P50 ATH 4L 9Ja SEgle] W ATEQ] Amehy PEst i
201297H] ARHE BEpEA AH L SgUet 9T, AFE §=9 ouA A
$ 54 433 9 7| oy
oF A7, ABAYA FH PYYT ° %
AAY AT 2 ABelUA H Fu BEYet AT 5 =
=4 DBT% % BEMSAAMCH Aol §HYR L 2AAA 1% 2% A, 7
A A2 el AT o] Ay : R
SR

s
A 49 T s471e DB 577 3lE o Ao

S

[E 3-7] Z7IAS0IUX| STH2IAAY 7= At FEgat

Al AR 71 DBT™= olef =z HE otz
USOUX] SA H At -HSOIHX| DBAHTSE -SHZZIAH M 2 -LHE QUEII AIRAM
BERIE AAE HE) M2 opm(1ow) FEeH('12) HIA flmal F7=(11)
OUXIEAASM 22| 2z =stpeTs USOIUX AHAF HW, SW S 165 =(11)
XIE AL He(12) —X2(11) R ZEAA FER(2) mmEme AHSHE

HERE SH2A o = = 3= oUXl AR XE & ezt 75(12)
- -d7|,21%('12) ' o
EMTEEE RIMEA _ o[ K] 2HIBYME oty ApH ZHE W
[=¥=10F)) 20K DWVDMTR(12) JhM 21 29 Biok('12) AAE] HOF XS(12)

AR olux] Adz FEIIE OESMON S mogy, s=

o

oA MEAl @E(13) DAY =&(12) 28 wot oin('12

=20 O L

=

~—

* EX S ERER(2013), “F7HASUX| SHFEEIAARMAZBROAIGFEISEE 1"

76) BEMS(Building Energy Management System)= 1= W O H4X| &2 MH|Q it HEE AlA|ZICZ

4, 24t oux|el e84 H2lE 5= d=0UXIH2AA”ES et



O
>
[>
au
-
H
1o
rob
X
oz

\a

| 7H AI_-|A|-6I'

AU FRYRE obd] TEo| $REA g A A RE RS

oiA FEFA uel AHAZIE Aolstn, AANYE 5wt Ay w9 E
o BB 23 B UM AASHE 2ol glof A Awe) ReRo] ZAH FuE

ofelgol gleh, ER ofux] FEUAER AL Aolsh] o
=

a3t}
[E 3-8] olUX| SSHAE AR =
ol x| =S HX(S®) S = M (Z)
St=2e 0 O 0
O X|A(H7])* 0 0 o) 0
SHZ A |&5(X7])* - O ® ©
ZERH AN 7| )* 0 - - 0
NEEZAI7tA o) o) 0 0
AR - o} 0 O
O KIA(7FA)* - - 0 0
SHZ AT | (7hA)* - O - O
SH2 x| Lhdt o) 0 0 -
Of X| A (e o) o) 0 0
SHR A7 | (Lhe)* - O . O
* ZEZEN ACHY Ztajd] 22 Yx
3 FEFE] Ao AL dist el AR L A Aurt £HER gks

gol GEFelol Quk ARe) A9 AU\t AXEA oot oA AR 5

ol xR Heol ool st 2HE
201260 FEE Aol 7o ABoYR] HRE 7 4,092} 5.5%2] 1
MAEE Wl Qid, ol FaARAAL} SR Holo] 0§t Aow welHr}

MY -« HERE 2M7IA YR BHA 61



PR FaAE ofgt i AA vwiA F 92.6%5 AASH 1 FoAM=
TE7F Fao L7 o3t vjujAo] 79.8%2 FYFAHHL} oUAH R ARle] FUA s}
A,

00nhE 5 A% SAFE Fa s By

S AS AdEo 7 Zﬂ%oﬂbﬂxl @37} AsEe 85 % ARG E ] A3}

o
&l
2,
lo
=t
=)
o
oM
S
.D—*
Ut
=
>~
>
oo
ol

0
©
™
Y
i
°
e
o2
o
ol
kT
N
N,
o
e
totr
i)
~N
©
o,
10
[y
1

01 or 7&\1, ceTv, 7he%, AR
ooy 8. 7% EFEL 1 golw

R
o
N
1o
-lN
_\;
~N
o
1
2
%0
2
iz
O:::s
-
rlr
o
[
HT
ke
oZ
et
g
%0
i

=t 422 $E0 4R FFYAY FFSN W0l Uk B9 ws}z o=
Y, ARIEARUSY] ABEE ofuAAE BAL BRGNS
S1 Glo] A%E §= oux] AL srershy] ojei o,
S D
SRR Holglont, TR FUE % = %

i)
oo
[
1%
o
ull
-
.

m
2
s
rlr

[# 3-9] Z=&E72t olixIZEe 8= 8] 7I&E

HESAH e EXERIIE oflHxX|IZE8E
CHE =EH(CHEXEH ==EH =E{ =7 x FEHE
|_|-—|_I_—|<|_I-%_—|. EHES_I_—h I:l'7|'?'_l_—|, 461:")_ _ I—-|7| .QlHl=
T SSFE(OIME, HZFEH, CrMchzed, g (B2 Lo
HOlA|lM, 2OiAIE, E2AIH, 7IsAH ZAh .‘7_|lE:|I.(OE|_C>9 =N 72 Alp
o, O [=¥ O, O
Zal st Al A (AN
PRG-I e 788 g
of  SaxS Sy =AM oo, YU (IEY, SHFUES
AO"I:I I‘I|2—c->—:|_LEI_|g15é|'A|E) -oEE XA gl 2| Al (ﬂEEA| o o CKICHO| L=
RS NEE PNk, SEN JIABE) o 212) Tl X
Eb G~ RSt Al 282 oo 58
=T =
23t o TAN =AY
=23 - SWAIA EAA ek TEHE
s o=EAlM 2SAIA (XAt - HRE
Atg| - IsHETAIA EX|EEAA 3AH 338
B E A A
04 . X}
od o o
SASTEAI tEg
wy Y EMM“ o= =88
Ap .OlHIS
7|} YA Gref|85s
CHMAIA HER) SEHE
ATAM 7|E}
B 5 M 7|AE




2. U=9] AEHR RS JAA

1) Ol= ZS0HX| B2 715 A 22| A

u]=t o] 5(DOE: Department of Energy):= oA AEFH(EIA: Energy Information
Administration)¥} oUX|a& L Z{Ao|HAXH(EERE: Energy Efficiency & Renewable
Energy)& AHso] oUA AHEAEE St 54 9 24 A= 25t 9lon, o]

g upgor gupe) ArEe FET Yk

UIEPNES
Department of Energy

olHx| MEH OUX| == % xHA of|HX|™H
Energy Information Administration Energy Information Administration
= 1=
o — U= Of|HX| AH[ZAL
-~ [ SRS OflHX| AH[ZAL
FIl State Energy Data System
S | — Annual Energy Outlook
Al h ay ) — Building Energy Data Book
xt [T National Energy Modeling
2 System for AEO
2t
i|| — Standard Energy Efficeincy
A Data Paltform
Ed|

[O3 3-7] 0|2 oUX[Re| HENUXISEEZINAR 2= SiF
oYz JEF(EIA)LS AEFEe Y FAZ FEskar 2tz digh o 2] 4axn]
2AE B oA 2l AFol dE BAL UAUEE NGO ARG S,
A= AHE o]{3] ‘Annual Energy Outlook’, ‘National Energy Modeling

System’ 9] o7 AHg W A FAS Az oo,
quAEE B AR ANME A FERANA AT ARE F
‘Building Energy Data Book'o]z}= oUx] AH EA JRAE AFsta Qon,
Zoluix 45EuE 51, A%, B0 ETzsE 4% AZel: SEED(Standard
[e]

Energy Efficiency Data Platform)Zl= A|AHS 7fdbslar
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2) S0 x| M2 £Z| it
NURIGEAGA =t Q= oUA] LH|RAF F AR sidste A2 F
AAE YA AH|ZAHRECS: Residential Energy Consumption Survey)?} AU A&

o A] AH]ZAHCBECS: Commercial Buildings Energy Consumption Survey)”7} $Jth.

0 FHUZS olHX| AHZAKRECS)
=2 1970 jo] ‘The National interim Energy Consumption Survey 2}
The Household Screener Survey & EdA FAHAE YA AB]|ZRAHRECS) HHe
Asteict, 1978d A5 AAF o, 1982W7HA] = wjd AAsittrt 1993 7HA] = 34

2712 24 AAst ek

¢

ftlo

ohil e 99

=

RECSE BEZAF WHOR o] Folxn], 3 Fo| 4 BUS e

FA9)E AeaA AR

|2. Select segments |

sl St I 3. Select housing units

[128 3-8] RECS2| HE & HY
ZX: U.S. Energy Information Administration(2009), 2009
Residential Energy Consumption Survey
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Table HC1.1 Fuels Used and End Uses in U.S. Homes, by Housing Unit Type, 2009

Million Housing Units, Final

Housing Unit Type
. . . Apartments in
Total Single-Family Units Buildings With
u.s.' 5ar Mobile
Fuels Used and End Uses (millions) | Detached | Attached |2to 4 Units |More Units | Homes
Total HOMES ... s i e s 113.6 71.8 6.7 5.0 19.1 6.9
Fuels Used for Any Use
Electricity 113.6 71.8 6.7 9.0 191 6.9
Natural Gas. 692 456 47 6.1 11.0 1.8
Propane/LPG.... 439 396 24 17 2.0 32
Wood..... 131 11.4 0.3 0.2 0.5 0.7
Fuel Oil... 77 5.1 0.4 0.7 13 0.1
Kerosene 1.7 1.1 Q Q Q 0.5
12 1.1 Q Q Q o]
Electricity End Uses”
{more than one may apply)
58.0 352 3.3 43 101 5.0
38.1 200 2.1 33 39 39
Secondary 268 1897 17 17 21 1.8
Air Cenditioning... 94.0 81.1 5.6 6.3 15.2 5.8
Water Heating.. 471 275 2.3 3.3 8.7 5.2
712 45.0 4.0 4.8 123 41
113.6 71.8 6.7 5.0 191 6.9
Natural Gas End Uses®?
{more than one may apply)
572 387 39 47 75 1.4
55.6 38.5 39 46 72 1.4
Secondary. 7.2 62 0.4 0.1 0.4 Q
Water Heating.. 58.4 38.8 4.1 5.2 52 1.1
382 250 27 39 6.3 1.3
215 182 12 1.0 0.8 0.4
Propane/LPG End Uses™"”
{more than one may apply)
8.0 6.5 0.2 0.1 0.1 1.1
56 4.4 0.1 0.1 ] 08
Secondary 28 25 Q N Q 02
Water Heating.. . 42 3.2 Q 0.2 0.3 0.5
Cooking..... . 57 4.1 Q 0.1 Q 1.4
439 36.3 2.3 1.8 1.6 2.1

[33 3-9] 20094, 0|2 FEi REH AH|E A= 2 2T Ad[Z
Z£X: Residential Energy Consumption Survey(RECS). 2009 RECS Survey Data

A M| A= 7R AN Household  Survey), oY X|FH7] 22 AHEnergy
Supplier Surveys(ESS)), 1#]il AH|XE3%(Consumption and Expenditure (C&E)
Estimates)®] 3714 WHO R o]Fojxuf AR 20099 AL 7|&d =t S
o 2009 A 2012 @7H4] 3\ dE<Qt o] Foj T,

HRZE « HSRE2 2M7tA HE BIHA 65



Figure 1. Approximate timeline for the 2009 RECS

2009 2010 2011 2012
7809101112/123 456788101121 2345¢672809101M1M12/123 4528788101112

Household Survey
Sample Design and Listing
Data Collection
Editing
Imputation and Weighting
Characteristics Dissemination

Energy Supplier Surweys (ESS)
Pre-Suney Activities
Data Collection
Editing

Consumption and Expenditures (C&E) Estimates

Annualization/Imputation
End-Use Modeling
C&E Dissemination

[212] 3—10] RECSQ| M 47! HiH(20090H = 7|Z)
ZEX{: Technical Documentation Summary 2009 RECS

7}ZAHHousehold Survey)« HEOZ F2FH X
A B 5401y ARgsEe] ek ArdE AEW 1Ea s dde A0S %SH
AR o] WS o AT 4 e AlUA AR diside S, ddiE, e
i ofmtE #HEASE 2R UEFole ddidE| At AHRental Agent Survey)% &
af Tk oUAlEH7]%EAHThe Energy Supplier Surveys (ESS))= 7h2ARofA]
oHA AEE v R oUA I ARE sichke R2AMEACIT A RAE FIIA
mopxl Aguel wiAy FA RS o8 nl=e] HE 7h(Housing Unit)ol e &
T, @Y, 9, g o AHE oldAAREel tie Ao As S AEdh

Zt 2 T itk RS Wds AWEW, WA 7EAHHousehold
Survey) o = ZAFGEO] t3f Section ANNOR FRSEIIL, F7 @Y FA4 AFGY
o A2 SRR, FY717, JRZIIeh AAAIE, EE, 29, 9, Ve EY, R
o), ARARE, 7Hre =€ AR, AR dRE], FA 1 J
FEH AR SA7EA] vl ARl RS skl gl

77) CAPI: Computer—Assisted Personal Interview
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EX: 2009 Residential Energy Consumption Survey Household Questionnaire
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01]142]—"3—7}7]%}‘/\]-(Energy Supplier Surveys(ESS))
HaArka,
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[# 3-11] ESSQ| XA} SH=(2009H 7|&F)

L) AEE(kWh) Hl&(dollar)  EFONFEN(EFON, HIE)
=
At22KTherms, Cubic Feet,
) Hundreds of CF, H|Z(dollar) = TOHFEN(EON, HIE)
= Thousands of CF, Other)
; .
AtE22KPounds, Cubic 2lHRAR(RY HE
Meters, Gallons, | o ARl == o
Lt . . Hlo(do”ar) Ty EX'I —le—|—| A-IHl
M)  Decitherms, Cubic Feet, A ol8 AJEF)
Other) - e =
ZIIMEAR(22 ME
H k=3 + . T C)_ __|_|:| [ o
L AF22H(Gallons) | 8 (+Price . x1 25 mae| Al
= M) per Gallon) A 02 AJRF)
— [=) — =

O ANAHAZ of4X| AHZAHCBCS, Commercial Buildings Energy Consumption Survey)

o

FEEEe] A=l disiMe 1979490 A5 2APE AR Hlew, 19867

‘Nonresidential Buildings Energy Consumption Survey(NBECS) = o]20 & Alj|
EQlth 2003¢ 0] 8HA FAFE AASHle™ AR 4dF7| 2 ZAME AlFSkaL Qi

U. S. Census Regions and Divisions:

WEST MIDWEST NORTHEAST
» ) Middle | New
Pacific Mountain North Gentral | North Sentral Atlantic |England

East
South Central

West
South Central

SOUTH

(2 3-11] =AF XY 722

South
Atlantic

EX]:http: //www.eia.gov/consumption/commercial/census—maps.cfm
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BEPHE E A SRR} ofUAlgH7]et £AKESS, Energy Supplier Surveys)E
yosly, 27X A= (Environmental Protection Agency)oA] 45 ©jo|gE A|3b=c},
AE aH B4 2AMe A& 2, dE WolA Y o|Al 48] &F, oA A
719k, oA E e Aol i oA d 78, AEollA AREE ofyA] &R W HE 59
&5 AT AUAEL W7, HAVts, dAES, UA, T4, FR7ES, LPG, TR

’

=

]

I, A YdHi(district steam), A]¥Y24(district hot water), A|HW4(district chilled
water), W, A% el A, Jleh Fo BRIH, AF ofuA AE SEE W,
B, 7SR, Y =2 A a9, Ax, A7|EH o2 RS
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. = = A2 U 28, FAHEQ HE g5, EYst X 5, 08 7=
Section B ZHE U & oggéﬂx-lofgﬁaiﬂl & &5, Sam X 23, 08= a8
— = H 1= o
_ AZ AS AY 22 xxlo] & 72 MO ApfH Hl mZ7E 29
o oAl = T, =H S = T, = OoTr - o, o
Section C Rt 2FAlZt A7t TEolof thet M
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OlX| AFS3  HE7(7], &l AAE 22| EM, 24 oHX|HE, 257171,
7|7 2l olHX|&E, M= oHX|HE, 7| HW 01I|-1X|°J 71/ 7}A
U, TIA/LPG/EZ2E AE, SX ALS
. E 2272t A, ©8717|, WET|7|, AEE, AMR7(7], = S
Section E Jékg_jl_—rL E‘; at | = |-9_||:| o |7<|H:' (=] | | 1 |'—|— | | o

- Lo, o

TIIANEE, o018, ©7] A8 AZHSE Al7], TIIAE ALY,

Section D
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e
e

| o
Section F 7| X A} = A
=1, oS /| o

i _ MAITIA ENM i—loq A l:}' 7_<-| A QE.F X OE| A H=2 A

section 6 mesta | HOUIA S8, HEULA crgl SOZIA N8, HAULA Hg,

HTtA ALE AlE-ER A7l HEtA ALS MY, BIE, A8 EX

Section 1 TEQY/CIHE SR BB o2 U oz T O|M ABY, ¥R AS A
ZE: 52 AV, 92 UN AIRY, A8 =4

RISt BHOl Xt ARS Y, XL HIS, XY ALZ Al

Section | K| tat oee =<
IFEE xz2A0 AgEl
. 24 AR 24 AR HIE, 24 AZHEZ A7, 22 A2 E
Section J qu%)\ T oSco, T [=) oS, T =] » =TT oS =
M2+ N eaTHg R A0, 24 2a% SR
Section K Sag wa UEE B A8 2 ASY = ¥, AR SN, $=

AZ-BE A7|, H AEE
Z£X%{: 2012 Commercial Buildings Energy Consumption Survey(CBECS) Building Questionnaire
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HiEf2H(Therms, Cubic Feet,

ESESPNG o = El
X 7|7t Hundreds of CF, Thousands H|&(dollar) (T i)
° of CF, Dekatherms, Other) = =
MR 7|ZHARN AFZZR(Million Btu, Thousand

L i H|&(dollar)
po)c OREHE®)  pounds, Pounds, Other units)
A X} HIg (+Price  THONEEN
e 7|2t A2 ZFH(kWh < s
e | HE2( ) per Gallon) @ (ZHOH, HHEh
ESESDN IV Fd (PN-S g=1!
@Eo OpRE i) A2 (Gallon) H| 2 (dollar)

--—

ra

3) AS OoUX| EA U BN BT

x

Erd.

det

oA oUA ARG Edstel A oy At (Annual Energy Review),

ALY A d|o| €] E(Building Energy Data Book) 2&7F2] EA R 1AS W7tslal Qo

O of4Xx|HZ AEO(Annual Energy Outlook)
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Statistics Team)o| A wid 2H/dstar Qlet,
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THA Y] AU A =8, ¥, 7H ol Uit A7|e] oSl welf ohRa Qlrh, Z2AE
o] 8 E#E AMYst= “Executive summary = A|Zste] ‘ME 9 4F7 RE
M @A A= Sl oldA#d JEg 2 olgre] el AMesialth, £33 HUAE &
3 oA T# A = No Sunset case’®2} Extended Policies case™A|Z=7} oy A]

] W ST EY aol 7|9 4 rks AS dSan
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79) HH|9 ol4x] =& 7|& &5t



History 2011 Projections

6,500 1
6,000 | Reference

No Sunset

Extended Policies .
.
5,500 N —
5,000
DN

2005 2010 2015 2020 2025 2030 2035 2040

[23 3-12] ollqX| AH|Qt 2= CO2 HIEEf HI
EX{: Annual Energy Outlook 2013

El

0 ZHE0|4X|dl0|E{2 BEDB(Building Energy Data Book)

AzouAdele i A& #eld HAY At ARSS ZHEHoR AFsta
o JuF 0|3kl DOE M N A (project)®] ATHS FAA77] AT BHoz 2
g,

A as 9 HAYAUAFPEERE) S| A stofl s@ Aol T4 NaE
i Z£W3l=d], PNNL(Pacific Northwest National Laboratory)< 19864 A2 A&
Aol e 82 W7kskal 2004 A7HA] Hax @E S "o, 2005~20064
= 37| AZFHAFA(Oak Ridge National Laboratory)o A, 2007~2009Wofl= =+ o]
U A7) G4 (National Energy Technology Laboratory)o| A Bgaict,

ol
L

o] Hix= HHPolEE At @em, dolHE9 e dsf 2Adst=d],
‘State Energy Data80)’, ‘Annual Energy Outlook’, ‘National Energy Modeling
System for AEO8D)" F O R2XE Wolx HHEL o]&3ir}
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Helu olF AlM JlIE xHe 224 7IE
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SH/oH H2 HEZ olHX 73
HE 20F 8 AH|
Zz =2 x| AH £
=3 20 ol x| | _ =7 2ot 2 An|
= Al H = A
BB Al Sy o8 S0 & A1
a3 WaterSense
=20f o= ENERGY STAR
33U AM HIE AR LEED
o
33U AH9 ofHX| Hst QEZ m=H
Adlof HeE F= HE 1 85 USE

4) ASOHX| FE22|AAR

Seehe 2 BAEE RAY AEo] WA oA § e/ u pelNAue Y

Aol W), PRI oA F BHA AR o2

B0 AARE 75 0 el Sk oA+ 4us Belsy] e SEDSState

Energy Data System)@} oUR|A] gAY $HS 98t A|AEIQl NEMS(National Energy

Modeling System for AEO), A& oUA] AvlsF ARE Helsl] $J$t SEED(Standard
Energy Efficiency Data Platform)7} 9)om, o] = SEED= o] 1= Zof it}

SEDSE EIAGIA| 19604 o] &2 71mel o] Arel chert oy 4w HE

80) OflLIX| M, AHIY, 7H, XIE AX¥E MEote AMAH, TSEM 2HSIUS
81) AREHE 8ot oUAIEH 22E AA”, sEuM Z8stUs



Sol ozt o|ux) v AHE ANLEA FREACH, Ak, @y 9 o w
A, =2 LdSoA 7 oAdA ik, v, 7H, 283 A=Y AFe Akl
EIAS] o qz] mdo] gk AAR Al ] 25 AlTTh oAUA 2HFL AU AF ARl
4 2 7 S A o, S

< EIA QAPO|EoA o] &8 4= qlow, oy A4k, &H] 744, i A& R
Eﬂsﬁ T @99 oAl o]g AHe AxEE AFstal vk A= =TE oyA AH
R A|A"EL ofyx|uk o] A|AEIOR 4% ¥ HHE= Building Energy Data Book2]
83 HlolHz AREE

EIAOA I1QHE NEMS= #HFHE 7[HEe= oF oux3gA] Edy Alxgow
ABOS| 7|27} Heh. NEMSE ANAAS AHA 8k, A oUAAY, 4ol T
B3} A2, A1EA9 HEE oA e Ads A B4, 2D A7 A% 58
Bz U] AL 4, A, Av, 7HES A sl

fel ¥ A2dol A%, A, BF 5 W oA %ol o A RRe dew
A SEED&= ol thet olvA] ARE wefstr] 913t Alagler ofd] F5 Fof SQich

5) SEED(Standard Energy Efficiency Data Platform)

0 7E #E Y pe

2n
*é%% 713%3}3 MAAE afFolA HEY 55 TH=S a6t ‘212“1, o]
el HdEodA] HolE e
=AM+ (Building Technologies Office)ollAl Zd&olld#] tﬂolﬂa TR ‘21% A7
AlAElel SEED 7hEr2 AJZF 2012¥ 109 ‘ICF internationald?)’ 3|AQ} A QkFsHH A
2peskglon 20189 ofFo| AF22 Version 1.0 EAI5HAL, 2014¥o] AREARlA
Wet oA olct,

A2 H] 22 ICF international® A3 3}lo] =ZdAWIE = ATLA(LBNL,

Lawrence Berkeley National Laboratory)”} S-54| 41 A&5}al, Booz Allen Hamilton33)o|
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AN AATE Festel, WA otrhatuelA Eefele st ol

=2

L A4 aZEg} ZRglew EEFo|n MEUIH 4B AuALS AT
Aledls F8 SYEFY AW 7 E olUAI/4dsE A (Energy Performance
Disclosure Laws) &4 o]HE &0l5tar, AP0l oA & TR IS =A3H 4= 9lo
o, A& 2fFe duA AedEE dEstal AAet AEE FRstAY B 7%

Portfolio Manager (ESPM)85¢} ¢155}o] APIHIAI86) 02 A& s IAISHAY Al3x}e}t
dolelg maa 4 Y= S5t

Data Inputs
.E Other Building

Data Inpu's 1

ENERGY STAR
Portfolio Manager

Stateor Local
Government Systems

Secure Cloud Based Environment
@' State or Local SEED Account

-

S d
| DatabaseBuilt 15y “;.Iltaerr}'::r: |

on a Standard
Taxonomy

[

l 1 |
@ ENERGY STAR j ?) Other Data Consumers

SEED
= Portfolio and 3rd-parny
Reports Manager Applications
Capatilities for Planned Future
) BetaFelease [ ] Capabilities

[O2® 3-13] SEED 29 i

EX: Cody Taylor 2/(2012), “Standard Energy Efficiency Data Platform: A
Tool to Track and Transact Energy Data” , 2012 ACEEE Summer Study
on Energy Efficiency in Buildings

84) Cody Taylor 2|(2012), “Standard Energy Efficiency Data Platform: A Tool to Track and Transact
Energy Data”, 2012 ACEEE Summer Study on Energy Efficiency in Buildings
85) O|= ZZESHQI EPAONIM 2a7tA 3 OlHX|, & AHIFS SH6tn X
DRago=z M Qs a0l 20N HES dss HR|ordst=d

i — o A = AN
ol
2to) els st 4 ol BESE Y

86) API: Application Programming Interface - M2 CtE mZ 728 7t



O SEED A|AH! 22 XA
SEEDO] AH ERAAL 27 Ao, AAAA, FAANL, AXE, 2K, RS,
AAGR W B 4 QU ofe tholojaal 2 wAS Wi 9tk

1o A2

AAR 2 AE 2MHRA
(o], =9, HVAC, 2|mO])

1) Al&of et o|0]E =
(off, AHY =SHE) olLxlzE
prul

il

saof met | |2 AlE@Ciol mEis P—
Axel dojg | | dIOE e Ggor 251 L] 2z opuix
(01|, B —| (o, SHE JHS) g ——|I_0”L:|_é_| Atgo &0 [— AH|O| CHBF A
e B4y (O, 3147121, sAoixg) | | 1€ HolE
Ee =7 AA T < (of, g& ux|M)

o&) =7 AA Ol | X] AMZ

LA | |22 2 szani) o
LE2DE || ol Arg Hole

[2& 3-14] SEED C|0|E =&
HA AE9 Fay 7|5y T3 22 AYof gzt RE J=gstal, =9 &%
meh 2 daidE 2ARE, ALAE, AUA, S ANdBA dolel s,

e 5o AREodlo] Wt ARE, A delAs AR, AL 29509,

Add, dEds #%, s 7, 459E 59 A AHE dEstes sha
AT HE22 oA ARG wEste] AlLE, oluzEE, ofyAAEel HiR HEE
At ALEE 29, 97], 9y, As 2 A, A2 V1R ITAAE, 28,
AE 5, odluAl A% & uA asn dded A= FEE AEE A8, uXA
aeo] dsire ALgel Het aesy 2lAE, W, A 2R SR AR 27HE
<Y AEE, oA ARFEeIMe AR, ARYH, B, 7IE Sl bRt JRE
sHYT e dd uAAeL B2 S AN Bve AR SH A9
et AAE AEE dgstes skl Q.

SEED9] o]2f3t #RAlAlE dEeovAldlels #7414 BEDES(Building Energy Data
Exchange Specification)& ARSI QI=T, o= DOEoA dlofe] F4lx} AEEA | s
TEEH o5 ATt Yl whEozl FA S 2 ENERGY STAR® Portfolio Managerd?) 2}

87) 012 BZLEHO EPANIM SA7IA U OfUX|, B AHIYS D FHY 4 USE GE 2340l



Green Button®®)g-2 oju] Exsl= gAY FE AE38|A trsoiftt. BEDESS] 55
A G2 < olsjAIRS 0] DOES] E4tE ARSSEY] HE|stes kotsn| DOE 2

RIS RuE a7, FRY 375 F=th

e U FRAG ABUASTREALDY EFAAT Aol A=
H] AT} offths Mol A AAHs v} At

Data Sources Software Tools Aggregation Platforms
Includes toois to collect data and Includes tools to combine, manage and
conduct diagnostic analyses about anolyze data about groups of buildings
Individual buildings

Federal Tools

i Bg;iiglﬂin M anaaere ‘_i’.’.’ DOE BUILDINGS
— g eee v PERFORMANCE DATABASE
An energy management tool that
tracks & assesses energy & water

consumption in user's buildings
and portfolios.

Building Rating
“

Includes the Home Energy Score,

Commercial Building Energy Asset
Score, & Operational Assessment

(in development)

Basi ilding
Info

Combines many datasets into one
publicly-accessible database of
anonymous, empirical records.

E— SEED Platform

Enables users to combine and
analyze data from multiple tools
and sources about a portfolio of
buildings. {in development)

Energy
Consum n
Com 4
studies
Operating
characteristics

=)

BEDES compliant file

"
TN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER

BEDES compliant file

Private Sector Tools Private Sector Tools

Equipment &
asset info
-
Public records

EX{: EERE, Building Energy Data Exchange Specification Scoping Report
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F oUA &HIE 2 24712 gilEF F0

1) 27} & o|X| AH|20} SLAITIA HiS2

YA BAR ARE HAT AT 20008%E 20108AH] 27 A7 Aol
A AH|ES 152,949 toeo)| A 195,588 HtoeR OF 28% Z7}5FT)

[H 4-2] A=Y - 22YE 2B0|UX|] AHIE (Tl Ttoe, %)

el JMHREE NYRe ZIRE AR MgRe 58
001 Htoe 21,673 11,220 2,989 31,909 85,158 152,949
e 14.2% 7.3% 2.0% 20.9% 55.7% 100.0%
p000 Htoe 22508 11,791 3,191 33,763 89.197 160,450
HlS 14.0% 7.3% 2.0% 21.0% 55.6% 100.0%
Htoe 22,591 12,374 3,593 34,632 90,805 163,995
2003 HlS 13.8% 7.5% 2.2% 21.1% 55.4% 100.0%
Htoe 22,788 12,019 3,595 34,615 92,992 166,009
2004 HlS 13.7% 7.2% 2.2% 20.9% 56.0% 100.0%
S0 Htoe 22500 14,361 4,068 35,559 94,366 170,854
HlS 13.2% 8.4% 2.4% 20.8% 55.2% 100.0%
Htoe 21,435 14,551 3.836 36,527 97,235 173,584
2008 HlS 12.3% 8.4% 2.2% 21.0% 56.0% 100.0%
Htoe 21,109 14,787 4,141 37,589 102,917 180,543
2007 HlS 1.7% 8.2% 2.3% 20.8% 57.0% 100.0%
b008 Htoe 21132 15,093 4108 35,793 106,458 182,584
HlS 11.6% 8.3% 2.2% 19.6% 58.3% 100.0%
2005 Htoe 20,537 15,185 4,295 35,930 106,119 182,066
HlS 11.3% 8.3% 2.4% 19.7% 58.3% 100.0%
2010 Htoe 21,186 16,071 4,483 36,938 116,910 195,588
HlS 10.8% 8.2% 2.3% 18.9% 59.8% 100.0%

At 2012 O|HX|IEASHE, pp. 24-69, 2t A O HX| &5 WA

o]
o
I

=

N
A
ox
2
4>
]
mjo
4o
ol
N
B
i
rlo
=
N

>
i
oM
Ofm
i)
1
B
wa
A
1x
re
-



1000TOE/YEAR
200000
10000 T

160000
140000
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[O2 4-1] BE2E XSB0|HX| AH|[2F B35t =0|(2001-2010)
Xtz 1 2012 ofHX| SASEE A=E o|HX| o5 HHA

T N7 B A RE AFOIUA 2wl 21,673 Ht0e0] 4] 21,186 Ft0eR 23]
g TPy, AAFREY A 11,220%toe] A 16,071 - toe 43% F7HTE 535
A7) 4ulE 2,989Ft0eol A 4,483Ft0eR 50% 71 Z7I S D AYREE =
7HAE Holw 2010W%EE 71202 2001d oy ZHz} 16%, 37% Z7ket Aoz UEehd
oh AAHOEL of Z|7F B AAREY oA du] F7bE F7k oA vl F
e olZof gt

200145 E 20100747 0] A7kA WjZake] wsh Zo|2 Awmuw & wWEaF of
Astels SMEE 71202 200190l 530,435 EoflA] 2010 ?1 oﬂ 668,821 E©
2 o 26m F7HATh W SALL BT FAHs ouA B
A £l A4S Aolt, § el AYEALE TAE, %‘ﬁ%‘%ﬁﬂ 4%, 9
71 ot AMuEe mE Fagc

M4 - AFS 24712 HIE 2 H

in
(12}
®



[E 4-3] 2001-2010 Z7I2AMTIAHIEZF H3| F0|(THe: MICO2eq)

o= BHEY AHST  olUX  MABY  5Y¥  LUWUCF HIE B8
2001 530.43 496,16 426.05 63.91 2194 —34.26 18.52 3.6%
2002 548,43 514,56 444 91 64.79 21.34 —33.87 17.39 3.4%
2003 559,48 525,46 452,88 68.14 20,94 -34.02 17.53 2.0%
2004 566.85 534,55 46113 68.35 20.92 -32.30 16.45 1.3%
2005 568.75 536.38 467.83 64.54 20.90 —32.37 15.49 0.3%
2006 575.42 542 59 474,71 64.10 20.73 —32.83 15.89 1.2%
2007 590,26 554,07 495 46 59.46 20,77 —36.20 14.57 2.6%
2008 604,10 565,37 509,27 59,59 20,80 —38.73 14.44 2.3%
2009 609.07 569,55 516,05 57.45 2117 -39.52 14.40 0.8%
2010 668.82 62917 570.70 62.67 21.26 —39.64 1418 9.8%

Ex: BIISAIIAS 2R RE WHAR(2013), “R7h 24IA BEEH(19901~20101)

MtCO2e/YEAR

700.00
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200.00 m g

m s
10000 | @ B . B - A
[_UIEW|
0.00-
2001 2002 2003 2004 2005 2006 2007 2008 2009 2100
(32 4-2] 271 24714 BbiEY Hst £0/(2001-2010)
RpE: 2II2ATIA SAE|SIE LERIR(2013)
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s 54%‘01]L1Xl éﬂl%% 3 35,882%jtoe°1]ﬁ 41,740%itoei °F 16% 7t 7HF
o] AZE o YA AB|FHE 21,673Htoeol A 21,186 HtoeR HAF oL} AFYHEES F
A7H1,120Htoeo]| A 16,071 toe 2 43% F7I5te] AA] ABEE oUx| 4v| S715
TPt FEEE IA] AzF oA AH|Eko] 2 989H toeo) A 4,483t0eR 50% 7}
ZOo7 F7Hou AAAR] v 9.7% A== =4 2t

(4N Ho Mg

1000TOE/YEAR
45000
40000 [
35000
30000
25000
20000
15000
10000
5000
0
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
m 33 2989 3191 3594 3594 4068 3835 4144 4108 4295 4483
maY 11220 11791 12374 12021 14317 14552 14848 15094 15185 16071
.y 21673 22508 22591 22788 22544 21436 21068 21133 20537 21186

(O3 4-3] 7FY - &Y - SSFE FB0UX| A HE}E £0](2001~20101H)

& IRl NMEAYsERE 2dvks HH%%% ojrtetea FMEE TV|EoR

=
27 AN 2 Zog Z7hgh aey lL =7h & 2AVRS wiEFY S7F AL A

o AR 430%, B BEo| vs A% B oUx] Avjeh LAZLA wEeke] S

H4% - 752 2714 o 8 U S5 83



MtCOz2e/YEAR

160.00
140.00
120.00
100.00
80.00
60.00
40.00
20.00
0.00
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
m =3 11.62 12.30 13.21 13.40 14.32 14.19 14.80 15.03 15.74 16.52
| IS 45.74 48.75 51.50 50.70 58.66 60.60 62.57 64.49 65.73 69.91
oS 63.07 64.95 65.48 66.83 66.80 64.49 63.20 63.93 62.40 64.89
[ 4-4] 7 - M9 BIRE 2MJA BIEZ $E} £0](2001~20104)

[E 4-4] =7t 247tA SHIEY CiH] HERE 24712

I LR E L EBEREE
. ESTEET 2ATAMEY 2ATAMEY
(MtCO2eq) Hi = 2f HI2 CIEE HIZ
(MtCO2eq) (%) (MtCO2eq) (%)
2001 530.43 108,81 20,51 120,43 2270
2002 548,43 113,70 20.73 126,00 22.97
2003 559.48 116.97 20.91 130,18 23.27
2004 566.85 117.53 20.73 130,93 23.10
2005 568,75 125.46 22.06 139.78 2458
2006 575.42 125.09 2174 139.28 24 21
2007 590.26 12578 21.31 14058 23.82
2008 604.10 128,42 21.26 143,46 2375
2009 609.07 128,13 21.04 143,87 23.62
2010 668,82 134.80 20.15 151,32 22.63
84 =MZAZ FULARUS QIS HEE 2AIA HEY A 715 Y BN ¢F



3) B2 . oX|HE AB0LX| AHIZ L S4TIA HIEZ 0|

PAREL] 79 HFo A &v|7} 22 ghadh dhde] LA7LA MZE 20019 %
63wl Eojl A 20104 %E0] 64,99 EOR 2.9% 7}F F7}%

QEES] 79 200150 45, 7THRF Eoll A 2010l 69,9y EO 2 53% /M3

N

Mg R AFUA 4n] 2 LAZkA MEF W RS F2 ouA Lu)T
29| Wiato] 7113t} 200195 E 20108744 7PY FE A AulE 3,3728t0e0)A]
5,263 %002 56% Z7FUTE, WP, AR dulo] o3k HFo|UA LS 8,889 00
4 405038002 AL $202 YRR Aol 47HE HATUA TH2t HFld

2] T AL Bt 2ATEA wjEwke A% U
[E 4-5] 7PSEE oUX|HEE zB0LX| AH[ZF HaE £0](2001-20104, EH¢| 1000toe)
s Y EAZEA NeE e Fofix]  AlXHAoLH X 2|
2001 3,372 7526 8,889 727 1,050 109 21673
2002 3,636 8,109 8,623 697 118 325 22,508
2003 3,833 8,530 8,040 722 1180 286 22,591
2004 4181 8,636 7736 775 1204 256 22788
2005 4.375 9.524 6.124 1,074 1358 89 22544
2006 4517 9,685 4.657 1206 1272 79 21,436
2007 4,659 9.723 4.318 1,014 1285 69 21,068
2008 4,835 9.627 4167 1,088 1,351 65 21133
2009 4,953 9.267 3,860 940 1388 129 20,537
2010 5.263 9,366 4,053 901 1531 72 21186
[2 4-6] 7FYSE ORI SMIIA BISY BI5H £0](2001-2010H, £9| MICO2eq)
e el | SAPZEA M= A E =0 [E DN |
2001 48,021,543 18.534 15,881 24,539 3.157 0.960 63,071
2002 48,229,948 19,985 17.112 23.804 3.027 1,022 64,950
2003 48,386,823 21.068 18.000 22195 3.135 1.078 65.477
2004 48 583,805 22.981 18.224 21.163 3.366 1,100 66.834
2005 48782274 24,047 20.097 16,753 4.664 1,241 66.803
2006 48,991,779 24.828 20,437 12.740 5.324 1162 64.492
2007 49,268,928 25.608 20.420 11,740 4,261 1174 63.204
2008 49,540,367 26.576 20.219 11,329 4572 1235 63.930
2009 49,773145 27224 19.462 10,494 3.950 1.269 62,400
2010 50,515,666 28.849 19.670 10.914 3.787 1.669 64.888

H4% - 752 274 Wi 58 U S5 85



MtCOz2e

100% |
90%
80%
70%
60%
50%
40%
30%
20%
10% |

0% -

m ZofHX|
m MRF

[ IENPAES

m N

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

(327 4-5] o|HX|EE 247tA HiES HE B3l F0|OFERE)

T T FHFolUA ] W 2R wEF WMok AAZH Y oA An] S
o] S7tel 7190, 7MY REI} vV R A AR7E AARE oy A &vfolM A

ot
B uFo] AASA uxa AER A Av] uFo] FE7E Youh, AgREe
3z

ANAA| ARG LSl BHISHH W3} AwTF ] A

[E 4-7] MHEE of|HX|¥HE XS0 X] AH[ZF B3 50(|(2001—2010E, ©+2|: 1000toe)
e T= ZA7kA NRZ = [y [EPY Axi-AofiLg x| S
2001 5633 1885 3585 75 42 11220
2002 6223 2132 3332 78 26 11791
2003 6752 2359 3116 89 58 12374
2004 772 2657 2037 108 47 12021
2005 7858 2979 3313 133 34 14317
2006 8366 3173 2857 119 37 14552
2007 8854 3108 2731 116 39 14848
2008 9308 3138 2487 125 36 15094
2009 9640 3065 2327 120 33 15185
2010 10373 3123 2397 145 33 16071
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[E 4-8] JRE oHXIEE 247tA HiEZ H3F £0((2001-2010H, EH¢l: MCO2eq)

A e ZATA MNRR Eoll A x| SEA

2001 30.962 3.978 10,730 0.069 45738
2002 34,205 4,499 9.973 0.071 48,748
2003 37.112 4978 9.326 0.081 51,498
2004 39,421 5.607 5571 0.099 50,697
2005 43192 6.286 9.060 0.122 58,659
2006 45,984 6.696 7.813 0.109 60.601
2007 48,666 6.527 7.275 0.106 62.575
2008 51162 6.590 6.625 0.114 64.492
2009 52,986 6.437 6.199 0.110 65.732
2010 56.859 6.559 6.337 0.158 69.913

MtCO2e

100%
90%
80%
70%
60% &
50%
40%
30% m EoiH x|
20% | MRF
10% | TATA
0% - . N

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

(32 4-6] OIUXIE 2ATLA HEY bS8 WE Fo(NeRE)

T ALE
o O

N80 Aeo|E 2001 RE 201087 ofu] 4 Fepo] 2A FHH,
oA ol 4977 AT wFo] FaHR He ulFo] opath 74 L AR
B3 37 the REe dm anlod EAZkA dulgro] 27 gagcHe A3k AR

YA Abgaol 27 F7HiHs A & 4 9ck
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[E=3

4-9] SSEE OIUXIEE XB0llH4X| AH[ZF B3t %0](2001-2010E, EH¢l: 1000toe)

pa P ZAZtA HRFE Folx] MM S8

2001 1288 259 1327 25 90 2989
2002 1470 262 1217 27 215 3191
2003 1531 259 1408 32 364 3594
2004 1658 279 1343 31 283 3594
2005 1785 313 1393 39 538 4068
2006 1868 199 1270 34 464 3835
2007 1960 285 1274 37 588 4144
2008 2048 292 175 36 557 4108
2009 2138 277 1263 42 575 4295
2010 2321 152 1299 42 669 4483

[E 4-10] 2282 oKX 2AI7IA HiS2F H3} £0((2001-20104, EHl: MCO2eq)

il e EAZtA YRR ELES SEA
2001 7.080 0.547 3.972 0.023 11.621
2002 8.080 0,553 3.643 0.025 12.300
2003 8.415 0.547 4214 0.029 13.205
2004 9.113 0.589 3.673 0.028 13,403
2005 9.811 0.660 3.809 0.036 14,317
2006 10.267 0.420 3.473 0,031 14,192
2007 10,773 0.599 3.394 0.034 14,799
2008 1,257 0.613 3.130 0.033 15,033
2009 1,752 0.582 3.365 0.038 15,736
2010 12,722 0.319 3.434 0.046 16,522
MtCOze
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4) X|¥9E 7P - Y - SSEE OlUX] AH| R 247tA HIES

A ofuA] 4] gl 2AVEA vjEFS Aoy A] FAAE HolHE 2835t

SARS AT 5 ek B AolME 249 M4 2004, 2007, 20108 EE 7|EO

A b @ SATEA HE g

027]'—‘

01 = =
st7] ol FRSEAFEAS EEsto] 109 oA v S4A7E viEws ALt

A BT oA Al FRE gl A8 ATt A e WE
S st glek 1915 HFOIUA] 2wl 7RO RE 20109 EOR HAI Y e
oA &Mk 9, AL, 2, FH, S4k] BE ofiIx] av] JEE Bolw 9tk

A8 gun ;-
FE, AW £0R Frh 199 AFUA 26 F748S AFES 7
B

[# 4-11] Xl by - e - BZeE

b

|S0AX] AH|ZF H 28| 2=

HEE FBOIX] AH|Z(1000toe/td)  AELE 12T S0 AH|Z(toe/'E/2)
X4 A= HAHY =

2004 2007 2010 =712 2004 2007 2010 =712
ME 8,783 9,460 9,752 1.8% 0.86 0.93 0.95 1.53%
At 2,264 2,244 2,448 1.3% 0.62 0.63 0.69 1.77%
o7 1,803 1,811 2,020 1.9% 0.71 0.73 0.80  2.00%
oI 1,855 1,941 2,092 2.0% 0.72 0.73 0.76  0.89%
g 940 993 1,099 2.6% 0.67 0.70 0.76  2.00%
cH 1,159 1,356 1,363 2.7% 0.80 0.92 0.91  2.04%
4 1,397 1,100 1,031 -4.9% 1.29 1.00 0.92 -558%
47| 8,445 8,923 8,273 -0.3% 0.81 0.80 0.70 -2.30%
z¢ 1,443 1,452 1,541 1.1% 0.95 0.97 1,01 1.01%
= 1,277 1,314 1,438 2.0% 0.86 0.87 0.93 1.32%
== 1,524 1,638 1,913 3.9% 0.78 0.82 0.92  2.82%
e 1,346 1,347 1,491 1.7% 0.71 0.72 0.80  2.06%
M 1,235 1,161 1,365 1.7% 0.62 0.60 0.71 2.27%
ZE 2,047 2,175 2,405 2.7% 0.76 0.81 0.89  276%
2 1,975 2,089 2,329 2.8% 0.63 0.65 0.71 2.01%
Xz 328 365 401 3.4% 0.59 0.65 070  2.92%

M4% - 752 2L HiZ &3



ﬁg—
BB eoR B dehdth 109 RAZkA dEwe 49, 38, AR sow

2004~20109 6%t At 2AVIA Wi SV FH, AT A9 2R #
o, 1Y 2A7IE WiEF S7HE Ve Eme A Ad, 39 <22 =4 JEdt

A=Y 247tA HIEZ A=E 1208 247tA HEZ
(MtCO2eq/'d) (tco2eq/'H/21)

XS HmT mT

2004 2007 2010 —— 2004 2007 2010 —

B7t2 B/t
E 2873 31,54 3322 25% 2.82 3.09 3.22 2.22%
24 8.25 8.45 9.25 1.9% 2.25 2.36 2.59 2.38%
i+ 6.20 6.40 7.12 2.3% 2.45 2.57 2.83 2.42%
oI 6.23 6.72 7.51 3.2% 2.41 2.52 2.72 2.01%
TS 3.34 3.59 398 2.9% 2.38 2.54 273 2.30%
CH 4,09 477 4,95 3.2% 2.83 323 3.29 2.53%
= 4.41 3.65 3.59 -3.4% 4,08 332 318 | —4.04%
b 27.93 30,62 31,39 2.0% 2.67 2.76 266 —0.04%
4 5.52 5.84 6.31 2.2% 3.63 3.88 412 2.13%
55 4,65 5.00 5.54 3.0% 3.13 3.32 358 2.27%
=L} 5.68 6.37 7.35 4.4% 2,91 3.19 354 3.33%
e 4,91 5.09 5.67 2.4% 2.58 2.73 3.03 2.75%
Hg 4,64 4.62 5.45 2.7% 2.33 2.39 2.84 3.34%
s 7.68 8.39 9.29 3.2% 2.85 3.13 3.46 3.27%
ad 7.33 8.03 9.02 3.5% 2.33 2,51 2.74 2.75%
ks 1,31 1.47 1,66 4.0% 2.36 2,63 2.90 3.52%




3. X EXA RIRE €8T REE A4 24

1) 7F4RE #2717 7€

e LECI RSP
2 Tgstel ofo] Fpssith AN
A oF Aol 4 AMEgrons of7|AE BEAT

=4 dloleo] gt BAEE 24
F2AF EE 7470 717 o WE oy 2u|Fe 7Y Fof
uEshe] S71sHe AR Bolth 29) ofsh 7bE B U] vl 3el 74 ouA]
Aulke 24% o4 Z7SRE, 481 ol4f ZpEoA 9] 27 E& olurhe Atk ofejdt 3
ol w744 o ofu] an] WEe] Aol A7 g Ao e

ANUALERZE= 291 ofst 7oA et B i &b] HFo] AH o =A YE

g olAX|] AH| - 247tA HIEZ

AL
2 ST

2010 oy ]

ol A §

e, 7R U Ael A7) o uA] k] HFE 7Y 4o T Hol7h 2] bk
[# 4-13] 71138 22 7Y ZS0HX] AHZOIHXISEAL 20109 7|&E)
e Ol XIEE ZIE0i Xl AHIZ(HS: 1,000kcal/H)
A ARE ZEA7tA e =L [EDN 2!
P 229.71 1883.56 6622.24 3083.19 882.70 12701.39
1.8% 14.8% 52.1% 24.3% 6.9% 100.0%
2010/5 394 32 2428 17 475172 2482.48 486.40 10543.09
3.7% 23.0% 45 1% 23.5% 4.6% 100.0%
301 154 .85 1704 11 707272 3165.06 988.70 13085.43
1.2% 13.0% 54 1% 24.2% 7.6% 100.0%
o 110.67 1312.43 8057.04 3473.88 134180 14295 .82
a8t 0.8% 9.2% 56.4% 24.3% 9.4% 100.0%
5ol 11718 1632.79 8556.05 3901,05 1500.70 1570776
0.7% 10.4% 54.5% 24.8% 9.6% 100.0%
151,59 2779.56 8271.20 4458 33 1606.60 1726727
6210]4
0.9% 16.1% 47.9% 25.8% 9.3% 100.0%
M4« 252 SATIA WS B2 W ST Of



[# 4-14] 71704 B2 7175 247IA BSZOILXISZA 20104 71Z)

OiEXIEE 247tA HESZ(HA: kgCO2eq/'H)

AEt M= ZEAI7IA Yy Hofl x| A
EEm 96.54 507.57 1390.79 1690.02 96.20 3781 11
2.6% 13.4% 36.8% 44.7% 2.5% 100.0%
2010(3} 165,72 657.49 997.95 1360.74 53.01 3234 91
51% 20.3% 30.8% 42 1% 1.6% 100.0%
301 65.08 45879 1485.40 1734.89 107.75 3851.92
= 1.7% 1.9% 38.6% 45 0% 2.8% 100.0%
491 46 51 351,61 1692.13 190417 146,23 414066
= 1.1% 8.5% 40.9% 46.0% 3.5% 100.0%
50l 4925 434,95 1796.93 2138.32 163,55 4583.00
= 1.1% 9.5% 39.2% 46.7% 3.6% 100.0%
6210| A 63.71 74358 173711 244378 175.09 5163.28
1,.2% 14.4% 33.6% 47.3% 3.4% 100.0%

A Agel W BE AP o] Lejs Eg gule] BAS Mol WA 2
ol W2 ofuA ARG F7he i HEA AoR Ukt 2 b Byt
ARSE 5 oA AEFS Z/IE BEAT ofux] Ar] W 2AA W P
wobx = Aol otk

[# 4-15] AlS 2B B2 7175 HZ0IUX| AHRHOILRISEAF 20109 71%)

HUXIEE ZB0HX| AH[ZHEHS: 1,000kcal/H)

&2 5
AJE Ne=s EA7tA = =[G [E DN A
o 229,71 1883.56 6622.24 3083.19 882.70 12701.39
HEET
1.8% 14.8% 52.1% 24 3% 6.9% 100.0%
- 708.20 243114 4423 .62 2281.41 0.00 9844 35
33m2 0|35}
7.2% 24. 7% 44 9% 23.2% 0.0% 100.0%
365.03 2204.08 5517.65 2650.43 617.90 11355.08
33—-66m2
3.2% 19.4% 48 6% 23.3% 5.4% 100.0%
190.19 1990.51 6625.40 3059.79 73270 12598 .59
66—99m2
1.5% 15.8% 52.6% 24 3% 5.8% 100.0%
99,98 1318.76 7984 24 352290 1306.50 14232.38
99-132m2
0.7% 9.3% 56.1% 24 8% 9.2% 100.0%
0.00 1461 11 8101.35 3939.06 1677.20 1517871
132—-165m2
0.0% 9.6% 53.4% 26.0% 11.0% 100.0%
0.00 1416.78 8093.96 4427 54 2206.90 1614517
165m2 0|Af
0.0% 8.8% 50.1% 27.4% 13.7% 100.0%




[£ 4-16] AL® 21 HE 717 2A7IA HEZOILXISEAL 2010 71Z)

OiEXIEE 247tA HESZ(HA: kgCO2eq/'H)

AEt M= ZEAI7IA Yy Hofl x| A
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SUMMARY

Compiling and Analyzing GHGs Emission Statistics in Building
Sector for Green Building Policy

Cho, Sang Kyu
Kim, Young Hyun

According to the 2007 IPCC report, building sector related carbon emissions
account for approximately a quarter of global carbon emission levels, The
building sector is also identified as having the highest potential for reducing
carbon emissions while requiring the lowest cost for such reduction efforts,
However, data regarding energy use and detailed statistics that form the basis of
policy—making are still lacking, Currently, the greenhouse gas emission
inventories of the building sector are obtained through the Yearbook of energy
statistics, and calculations are based on energy supply data of the comprehensive
energy reports where statistics are merely categorised into two parts, 'commercial
and public' and 'residential'. This makes it difficult to extract information

according to different building use and energy consumption attributes,

In order to achieve the government target of reducing building sector
greenhouse gas emission by 26,9% until 2020, much progress is needed including
the improvement of existing facilities, Hence, it is necessary to compile a
top—down database system according to individual building energy use and

attributes of greenhouse gas emissions,

Recently, due to the need of a comprehensive nationwide individual building
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energy consumption data management, the Ministry of Land, Infrastructure and
Transport has implemented the 'National comprehensive building energy
management system project' through which relevant statistics of Seoul, Gyeonggi,
and Incheon have been compiled, This study uses the data compiled through the
'National comprehensive building energy management system' in order to
empirically analyse greenhouse gas emission levels and emission attributes by

building use and type, and suggests directions for green building policy,

In chapter 2, theories relevant to building sector greenhouse gas emissions
have been revised and major green building policies of individual ministries have
been examined, Regarding the theoretical aspect of calculating greenhouse gas
emissions, the greenhouse gas protocol of World Resources Institute and the
World Business Council for Sustainable Development(WRI/WBCSD), the IPCC
guideline, and Korea Environment Corporation's local government greenhouse gas
emission calculation guide were revised, In addition to this, new policies and
programmes pursued by the Ministry of Environment, the Ministry of Trade,
Industry and Energy(MTIE), and the Ministry of Land, Infrastructure and

Transport(MLIT) were examined,

In chapter 3, the current greenhouse gas data collection and management
systems were comprehended through the revision of energy and greenhouse gas
statistics and reports, and various planning and project reports for the set up of
data management systems., The project report of the 'National comprehensive
building energy management system' currently implemented by the MLIT was
examined, and interviews of relevant personnel were conducted to understand the
operation and limitations of the system. Moreover, overseas case studies(the US,
England, the Netherlands, Japan, Europe and Canada) of building energy

management systems were conducted, and in particular, the American case study



was explored in detail as it showed most relevance for Korea,

In the fourth chapter, energy consumption and greenhouse gas emission
analysis were conducted on both a national and local scale based on the
Yearbook of energy statistics provided by the MTIE, and local governments'
statistics yearbook, respectively, In order to conduct detailed analysis of energy
consumption and greenhouse gas emission by sector, the comprehensive energy
report(during the years of 2002 until 2011, the 7th and 11th official report
respectively) provided by the Korea Energy Economics Institute were adopted. By
using information on the 'residential’ sector's fuel consumption by local area, by
housing type, and the 'commercial and public' sector's fuel consumption,
greenhouse gas(CO2, CH4, N20) emissions were calculated according to the 2006
IPCC guidelines of applying scaling factors, Furthermore, energy consumption
data according to individual building were obtained to calculate greenhouse gas
emission level per Won by building type (again the data was retrieved from the
'National comprehensive building energy management system' which is currently
in process of construction)., In addition, Seoul's electric, gas, water supply raw
data produced until the end of 2012 were obtained to calculate total greenhouse
gas emission by different building use, housing type, building type, building
structure, building area, storey, local areas and by area unit, whereby attributes

were analysed,

At the same time, an analytical system was developed to aid continuous
energy consumption data analysis, Again, Seoul's energy consumption data was
used to develop a place—based analysis tool according to the energy consumption
and greenhouse gas emission attributes by building type, age, storey, and
structure, The researchers searched the energy consumption and greenhouse gas

emission level by building type, and the results of the search were mapped and
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made available for further GIS analysis through a web—based analysis tool

co—developed with another professional organisation,

In conclusion, the fifth chapter discussed improvement measures for the
'National comprehensive building energy management system', and the
comprehensive energy report and related data construction, As a final comment,
green building policy directions were suggested based on the findings of energy
consumption analysis by building unit, The 'National comprehensive building
energy management system' currently aggregates building energy consumption
level by using electric, local gas, and district heating data, However, the
research suggested that renewable energy, and petroleum energy consumption
levels should also be included in this dataset, Second, in order to eliminate
difficulties in collecting energy consumption data, regular data provision should
be made a legal obligation, Third, administrative information and energy
consumption data of buildings need to be better connected, Fourth, a wide range
of certification should be in place including the green building certification, and
building energy efficiency level certification propelled by the current government,
Another area of consideration is that the current sampling survey of the
comprehensive energy report and data construction method of the 'National
comprehensive building energy management system' belong to different
classification systems which make comparative analysis unviable, In order to
improve this, common building attribute information needs to be provided for all

categories of residential, commercial and public sector buildings,

In consideration of the energy consumption analysis by building use etc,
based on the comprehensive energy report data and national building energy
data, the research suggests three major policy directions, First, commercial

sector energy efficiency improvement is more pressing than that of the
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residential sector, The commercial sector accounts for almost 40% of the total
energy consumption level, and has increased at such a rate in the past 20 years
where immediate energy efficiency improvement measures are called for, Second,
policy needs to be developed towards lowering the reliance on electric energy.
The use of electricity, compared to other energy sources, have increased
drastically, and accounted for more than 60% of the total energy consumption
level in 2012, Third, in terms of the residential sector, singular housing and
lower income family homes need immediate measures to improve energy
performance, The energy consumption level, by area unit, of singular housing
were found to be approximately 3 times higher than that of multi—unit housing,
Also, small-scale buildings with building area less than 100 square metres
compared with mid—scale buildings consumed almost twice as much energy,
Hence, policies to support energy efficiency improvement for lower income family

homes need to be developed urgently,

Keyword : Green Building, Building Energy Statistics, Green House Gas Emission,
National Comprehensive Building Energy Magegement System

SUMMARY 143



APPENDIX 1

REl. A=

2006 IPCC =7} QMIEZ| 7l0|=2tel A=Y HiEA S (22l : kgGHG/TJ)

CH,4 N.O
= AlA
oi=Y e | o | M T s | om | | 22
ﬁ" ?.L'—.;l 323 | 7= ;ﬂlij‘é 7
A al 7|E}

| fx[oiz
tanry AR 73,300 3 3 10 10 06 06
Qa|gH - 77,000 3 3 10 10 06 06
P [ P - 64,200 3 3 10 10 06 06
L | MSA8 IR Fae 69,300 3 3 10 10 06 06
7 55 v - 70,000 3 3 10 10 06 06
HES 7128l JP8 70,000 3 3 10 10 06 06
HES 5% JET A1 71,500 3 3 10 10 06 06
7[El S% A4 S% | 7100 3 3 10 10 06 06
° Holy S¢ ’
R - 73,300 3 3 10 10 06 06
7IACE oY 4%, BA | 74100 3 3 10 10 06 06
Zto] 2R B-B, B-C 77,400 3 3 10 10 06 06
WS R7IA LPG 63,100 1 1 5 0.1 0.1
offEt - 61,600 1 1 5 0.1 0.1
Lze} = 73,300 3 3 10 10 06 06
A (OIAEE) OIARE 80,700 3 3 10 10 06 06
SR 2R 73,300 3 3 10 10 06 06
- EES MNea3 97,500 3 3 10 10 06 06
HR3T AR ;‘%ﬁmf 73,300 3 3 10 10 06 06
(EHZ)
HeIIA HH7IA 57,600 1 1 5 5 0.1 0.1
7|g} | HAtH|(Ti2iEets) | olefEeta | 73,300 3 3 10 10 06 06
24 e 27 73300 | 3 3 10 10 06 06
7[EPRAIZE 7[e} 73,300 3 3 10 10 06 06
144 =M7AZ HHA2S Q5 ZEE 24UIA &S 54 75 4 24 ¢



CH, N.O
Al
Sufolx| y | 9 oux | g4
EE wiz | O | M | e o | e | a3
ol AN == JIEb | A=Y 7K
= of M 7|E}
. o=
= PHEL
SolEL o ggﬂ 98,300 1 10 10 300 15 15
(]
Hze Eﬁg 94,600 1 10 10 300 15 15
gyl
7|E} HHE %"ﬁﬁ 94,600 1 10 10 300 15 15
T
59| [oEl OfAEt 96,100 1 10 10 300 15 15
4Et et 101,000 1 10 10 300 15 15
SEY U odxet - 107,000 1 10 10 300 15 15
ZEL ofEL - 97,500 1 10 10 300 15 15
Eslol=z - 97,500 1 10 10 300 15 15
53 | 2322 334 AFA 107,000 1 10 10 300 15 15
= 7lA F9A . 107,000 1 1 5 5 0.1 0.1
ZEl= - 80,700 1 10 10 300 15 15
. Z[#H=
JIAZE 1A . 44,400 1 1 5 5 0.1 0.1
By | FIAZ A | FIAJA | 44400 1 1 5 5 0.1 0.1
7~ 2 JpA m2IIA | 260,000 30 1 5 5 0.1 0.1
AA ZEE A | FETIA 182,000 30 1 5 5 0.1 0.1
< oo~
Ho{7jA (LNG) 56,100 30 1 5 5 0.1 0.1
Iv. 7|} SiMgiZ
EA g7l
Hl-HfoleuA s - 91,700 30 30 300 300 4 4
Mot B7|8 - 143,000 30 30 300 300
5H{ - 73,300 30 30 300 300
EE} o[Et 106,000 1 2 10 300 15 1.4
V. Hjo| 201 A(Biomass)
Ex)/2x] H7|2 . 112,000 30 30 300 300 4 4
Ik ORgHMg] )
hol H2E) 95,300 3 3 3 3 2 2
9 7|E}
2 | JHHoemA - 100,000 3 30 300 300 4 4
=1 - 112,000 3 200 200 200 4 1
oy | Hjo| 7K&El . 70,800 1 3 10 10 06 06




CH, N.O
= ofiA=| e
o] ofiLd
o=y A= CO, XA o g&lg 7k Mgj 33
ol 74 | 38 | 7l | HEY 7K
= of M 7|E}
o Hjo|2 C|d . 70,800 1 3 10 10 06 06
o9 7|E} |
= Hjo|2 - 79,600 1 3 10 10 06 06
oz
71A] OHEIX] 7tA - 54,600 30 1 0.1 0.1
Hg}(u)ll 2ayx| 1A - 54,600 1 1 0.1 0.1
A | J|E} Hjo|R7tA - 54,600 1 1 5 5 0.1 0.1
7Ili}} | H7I8
Hi- A H7|2
Mol | (jo|eojASs: - 100,000 30 30 300 300 4 4
=2
x F) roldA g ol Ag FF e A4 dug 21, 4 F(heat plant), A5 AN, 3
AAZ ] AZR(ZAL, A& ) 59 e ovn
¥ dH|
1 “adrdarolet e SwHTIM £57|0 HAS HolFt wdye Y,
2. “MREMALEL O XYY TS MRSME(TOE)2Z S| QIF Al4o0ld
TOE(Ton of Oil Equivalent)= |IS1E0 sHYst= G222 2H0O7 kcalE I,
=, 1 kg = 10,000 kcal
3. ZABUXIAIRI|Eez MHZUS BHitet= ZR0I= 1 kWh = 860 kcalE ZE&FtrH,
4, ORI A== 50 kealoll M BI22 3,
5. AEto] LS QlaAl J|FS HMR5l0 S
6. 1 cal = 41868 JESIC},
7. MJ = 106 JESIC},
8. Nm'2 0T, 172 AEfol MM 2rstct
146 =SMZAZ HULBUS St 7SS 24MA HES 57 75 Y BEM &



APPENDIX 2

RE) ASE ouUx FETE P MYAT FAE

1. 247IA viER 4HE 718 AIAl 97

HZ 5 . AZE oK HETE

=2 o 19|
M= IIHE AdH X Xt SN Az AFe = T FREAFUE a4
a1 =
EX|/FHALREE
37| HECEME
2ATIA  HIEE 2SR AtARR|
gadore] A YWors Al H|IZ0!
7| 2ATIA QIHI EX|/FEH MR e A DERN ot 2AvtATRRES
LE2, BBV E3FIEA 2 = 201, RM7LA HIE TS EXIFEZ AL HIAIE
12 < - = LHI Journal Ay o=
x| AHtE, 7Y AVHA HiE 02 & gzt Hot Al 20FE thad A e Phssted
thE glgiot nE T o2 MRl 2 tARo| R[S
AItA HIEE 2 AZSI A7
2ot oflA| Hol2AItA T RS
SHAXMS e
gioto|Ze
Tool t Iculat GRD2 WIS 58
ool o calculate =o DAY MEEE  ZRME
7| . the emission  Clean _ N _ HiE L _ =
5 o Methodological tactor for an  Development United 2012, 2A7IA  HiE Al C029| 24I7tA Operating Marging
=, tool n b Nations 2 AEY FioE —PF HERE A R ESHE 4 U 1o
x| electricity Mechanism H|et S=moz
system Al AEXo=z TI| A
88 Mus F7E
Tool to calculate _
: = SIMAZO|  AAA
| Profect O Clean sy 31 T2 200 oo s
3 T Methodological leakage CO2 Development UNFCCC/C 2012, 2AI7IA  HiE A;; 2 C029| 24! ;‘E ;MEQ ii
— tool emissions from , CNUCC 12 AR FoF SOE LA phmar Ay S * Deo= 59
x| ’ Mechanism g S A ot tH} hE2 28 St HiE M2 =
fossil fuel E HAl ot
. =}
combustion

olE

MaoiT 2e 147



ezl

A H
We Tlee Mg MR s o= oipel =21 L FeoATug  #E

Cost—Effective

~ Energy gzdaof 2 =
t—Effect En 2 —
7|Er?2r ffo'f Conservation in oop, 42 Bl=El o, Emigiyori " wis mawe =
4 %Reduggi’on cop Bulldings & ECBCS BCBCS o Ol W2 X <)t Optimization in Sorol S8 ErgEt
X _ Community Mz =5 purm 7142 s A o)
Emissions Building —
Systems ) ofof &t
Renovation
Of| L X[ 20f, A Net Zero Energy 4
_ Energy TEB0FAFOLUE CIXIOIS QlsHA
Energy Efficient _
7|Coi1r?1initieze Conservation in 2012 ATIA IS HiE2F 2ol m7|820F = dd xH &
5 & U0 Buldings & ECBCS ECBCS il vyt HIOEP AbEE Of b2 HY S 2 A O] XFRIO| TR
Enerav Housin Community S TR AR MEMAIY 24§ FHIZ0M oldX|
eray FOUSING g ctems JHAOIMIE | B A BESIT
et 1H=(0{0F g
7|& AZ9| Energy
Total Energy o z2 Renovation0f| [t2
! 7ig ¥ AHRLY =
6 o Use, Analysis EBC NEWS Issue EBC EBC 2013, Elo] ojuix| = S HE 2 HILIE| of|HX| MEE @A
;land Evaluation 57 06 [ T =8 oux| M S8 E O Energy
Methods = 2AM Efficiency  Action
Plan0| ZQ&t
Movi - 29 2 HiS 712 2AI7IAHISZF
7| GHG emission, B;\tltler:gGLoeward ASHRAE d= ozl A His arE )lkr?c?m Hi Arze‘jé:)\me s
7 EHGHG i Michael Deru Transactio 2010 0f &3t GHG ARy € “©O8 =l o=T=les
X Calculat Calculations for HESar M ot GWP HiEZF A AXHAdOf LA X0l 2kt
aedalion - slildings ns =e e sy GHGHHS AR
ISO 14064—1
Greenhouse
gases — Part 1:
Specification

GHG Emission 47|
= NMslD HEY

with guidance at GHG = C|x[e!

Greenhouse

- 2A7tA  HiE HEE g 43
7 th nization - 2 he, GH _
8 2! Gas Emission, o oo 50 IS0 2006 2 U R0l B A 5 1S EHS z% MBI GHG
= Removal . st HE MAL | OHQE ST managementZ 2
quantification i

olatA gt
and reporting of Iat
greenhouse gas

emissions and

removals

N
©
I
1=
[
Hoh
0
12
4>
ik
mjo
40
ron
]
i
Mo
rto
>
N
|>
[
o
omm
=
41
Ao
el
HI
1x
re
-



xR

9

1

13

=
= J¥E Ny
T
Greenhouse
7| Gas Protocol, The Greenhouse
Z= GHG Target, Gas Protocol

7|

L

7|

=
sy

7|

=
i

=13
= IES ECBS,

X
=

& HiZ A

GHG Reduction

SIA, O 27h 24tA
R, MeIBY o MEal 38

|.Q_ e}
S, oH,

M S EX

2l
8= 4
5t 2006 IPCC 7t
0|=2fR! 17E~5T

ISO 12655
Energy

performance of
Building energy buildings —

use, Boundary,

Presentation of
Energy Carrier

measured
energy use of
buildings

Total Energy
Use in Buildings
— Analysis and
Evaluation
Methods

IES ECBS,
Energy Use

Generalcontexto
fIEA/ECBCS/
Annex53
andtheresultssofar

Energy
Reduction

EPollcy Carbon Building and

.I

~ Neutral Building Climate Change

K| Xt

World
Resources
Institute

WMO, UNEP

1ISO

Hiroshi
Yoshino

Hiroshi
Yoshino

Sustainable
United
Nations

_ izl
YYH A= A7l 855 L,
World 2004 2AtA AY HiER
Resources 03 T3 oHiEE AR A
Institute & Aot pljedy
5._2A|7|'A Al-X‘I HH"EF
m”EOP 2006 U HIZE AP AP
& x[ot et
HE0| OllufX| vHEE
1SO 2013 A0l ot F AYH
o I Hx} Mg et
20| = |5
IEA ECBCS 2010, ;ﬁ;‘i (;“ 1 \E]
o | =
Annex 53 | 12|, T} e E9NS
.7_‘|='° = 5
IEA ECBCS 2012, Xﬁ;‘i ?j“ )J =
o |
Annex 53 | 04 ol 37}k EN
== O od
7|EHStol| ot
) =a—N[EWN
Su§talnable AH|ZEAE S S
wes B, ewia u
e 2452

22 2. 73S

I3t ZH HA

oiux] Y275 od

F=RATUE 48

GHG inventory 7=

ZE/2F Ao st 25t v

MY A7 SERUA RS AT

of = HiE2FStn EF 7|Enol

=X QMIER|GHG HISZ AP 2t
2ATA HE SYs

HiE2 2=

?_i

P per=psy '
|

oflLfx,

Ell AN =

o3 xilfaal E!.lc»jl;l-EE
H, —o
EX| 018, Hy|
=0f 25t HiE2F
A

Uz oux] A2
OIEA, 4oz

LB M IS g siof o

&, 4 dEgd

sorst
01||—17(I AE BM 2E ofUX| ALZE
2 &t E HALoIES 2l got #
Al 24 A 22 JA
229| OlLiX| AIZ
2F xS M=
ANNEX 532 K*;’lg zlﬂl jft'jﬂ
of 2l AR EAL
O] A 17}% S 7129 450
mE ofdx|l 20|
0| 0{xoFet
A9 2AtA Hf
L UES Bt ™
Building BlickQ| & 1=0| 2§t =2
2AVA A FHEe gdEe=
2 x|of Post—-Kyoto
Agreements T2
afloFet

Mafoln HE 149



P
=T 59c Pt M X
HE 1< 19 q Xt
Join the Global
== Sustainable Platform for
15 11 Buildin Sustainable UNEP, WRI
A 9 Buildings
UNEP-SBCI
=2 Al
_ 2AI7IA %17}?—%5 Fade
st'- ’ HiEE E7t AlA
o AIAEL TolE] o
162 0 oy o Eel HOIEH0] s
X0 BE T A gl 2wt
- of 2hst A7t
L RATESE H
= = ) TED Q.
> rets mapgy D5 2T
&S e ea BE Bl wuE s
x| o=/, 3E Jhet
pepyE 'S
O[MBHEtA, 22U ofX|ckAa
st AL ARES HZiZe] BEY

18 S0l X ET el XIHE 2a71A 0153
X712ty et EAHAZA

e

OFEM big
MiE HAAYS 95t 2158 2

e

UNEP, WRI

T for
M_@ )
T > J

Ho e
)

mﬁﬂg

12}

M

ﬁ ;‘ ™
= Jo
T N> 1o

St Ef 0]
XS =
=P
g

oE g7 25

UNEP, WRIQ|
2010 &gt 2 XIotE
Z2 2 RJA|

#5282t

A thz =}
2012 Nagiel ool
B0l 22|

TEE M2t

n
o o
[

ETIP
CIERNI=2NY
zigol ofjuix|
CtAl| 7129
gz 2}
A s RS
242 E5 2
g0 24A
WSS U S

PERY

2012

=
==

ezl

iy

Hr >
I

B
pS=c|
o=
20}

tolef
=5

=
1x Kl

AT

zao7yg B
[e] 21
AN siarion o2 B8
e oy £ EE o A
O e &8 B0l
mame o g o Baselne O
o o] Tes
22| doleel 7l
2 82 mafsiol
i3t e, =t
7 e asg L HEl SAEB
ewtn wpy lioE THES
S 755 2t Bl

Tt AlAEol B 2

Sl may | ES W Wi
m2t @FEsE M2
S9| &80| tsat
£ dlolEt|olA
2| AxE Het

AY Z2MAQ|

2

2t Al 71

A, AR 22| ASBOIN 2t
I SAIBRIEH & 2AriAS 718
S8 thyo= ol mEAAY 2t Ehj
2 hg 1 H2 05 Y DU
A BA, Zistn o2 Sam
28 2WIA § 02 B St

o HE| YHES WHEs

Mo O 22 Y
otof| s 1

Mt

2005-2008E 771X
UEPN==l=
AH|Z

o A x|t Hl_tﬂgE olLxi2ict

=20

29| of|X| Al o] I 2AI7}A YLt
2 FAP A A THE EEAE e
o = ==

#

JtA HiERE AR C 2
= Lt} (2]
Jholcatel xig S8, HTR, X
IS O Slselel Armip
Oﬂ [[}t O‘”'—-le".: =o| HMS E5} 2
[;}ol A o—l o= S22
STES o gager sof

ATt =T ER



2

2

2

xE
40 AL

19 =
x|

7|IYE

>

AR,
7

A EE

Y 1o
P

M =

ol

N
ox |>
odk
>

0

Rall el
IE O rfo
oz >

=
15
N

Standardization,
= energy
5 % performance,
buildings,
calculation
methods

S0UX] A2

Mg XXt

ZAMEES

=20

H

L

rm

p- d0
T 1o

Ha 1
e
0z
2

>
T
o
IE

()

rol rx oy
fol
=]
Hr
1z
2

re
1 #

>~
o
=
e
fjo

]

o
I 0L
I8
[IX
oL |0 ©
ro
=
ol

0z > ot o
J
>
=
T

re
-

r> Tt 00 o

ISO/TC 163
THERMAL
PERFORMANCE
AND ENERGY
USE IN THE
BUILT
ENVIRONMENT,
SC 2
CALCULATION
METHODS

Vojislav
Novakovic

LYN A= AT [H L,

_ 7I_-|7_c=| 8)\|7

sz ep Lol =8 280
e, & R AE ol
IXIBIE 2012, it o1 1 1y Az
Astswr 1 ooy NE
e son | B 2A78l ol

= F24 24

St EH OF _
AR owsia wE AR
LIX[HE] = 2010 5 %uimiet miob =
o =5 AEE HOH A}
=AM IPCC M= B, 4
at3| & goz coz b .5
flfl; fl 2013 S ez
saciel 2 0 saemet 1 0T

BER 2 24 -

72
o]
- ag1
7z ol o 22
ISO/TC 163 2007 5 =HE {6t }"_X‘i]_
I1E HA A
&=
H|m
sy

ezl

F=RATUE 48
N IS
SYEYHA
tHE AZES EHAl
MY = ofdX| 247tARE Y
AE201d, THE Qa7 |sEE U |
2478 HEN SE2H=SHAILR

ng Yzs
24

NI [V PSk=anl S Ell
At Mol etete T
ThaBe| 0 I ZA o]
hstmStoEe st
AASHoll et
ZHEO =0l

=9l FE, of

LIX| AH|, HZ

O| AMAL m|7| 2l

S8 X o e
S 0127l ghr o0t
K| A Do 2 ==

i Z=3F AP A| Sg|&

HIAHS = St7E Zo o |, = |—|
Eoo|"t %|'o—,— =

2= g O HIEE AFE At
sig Bl | o2
Me szl & 71 71O

b

9||_

>

]

rir
r

el
Pt
2}
oT ¥

n> OE
1o oz

[> 13 oot |
oo '
g'l_l
2
i
N

RRustol F
Hoz oKX=
24 7tA JIHIE
of ChHEh AN =
2 Ant st
of IPCCOIM Ct

FX =ote

SARQI R, A
sioll w2 313t o2
=32 J2ln )

0=
o

=
oAAIS
20| opaEts ot EHE O
2l OIMBHEL o iz A
sl ofet = C2E HE
A =20 [==}

= 2ot o
HaolM Q0I5
ZdOtLHo] 2
HIAl

fjo mlo

H2oIM 2AZE 2
ISO/TC 163/SC2 =0 25

ol Hiotl 7z =71 HEE

HMIAL

o
=

HIAl

HZ ) . AZE O|UX| FETE

2

Matoin 2e 151



2. 27~ IS I8 39 a+

izl
A H | =
e 1= Ny X xt wHX A= A7 53 L FRATUS HE
P
OUR| 428 B Ol A8 A LAY
4 w7 ol U SAA BE 20| 2 45 Y 2
J\zesgey, S27H M X 492 MY . S8 2A0) e 22S0N SA}
[ =, _I N =2 °
2l eapa o THE B 2 BIBUM 2000 SEAN A Y T, U D W DA KT MRS
1 =2 AT o ma ol ot — [ . 22 A4 9l A2 Zx5iD HIS 7t
C s owae U7 BTEES  apiema 0 zimmed g Y Uil 42 o og Suem uiE
Mg o _SewuE sppr 28 W oes ewin 2 as we 4 o
S =E IhA Tz Exn sxsg e TAEl B
2 5% U M7} Ht 48 2A0| Bodt
X[ 24714
=z AI’X‘iSl-O:‘ X«i
- =Zo= o
s & 3 o SR
ey Wia oME | =8l g mgy) D5 SIS
71 2l e P 28 200, 21 7200 28 o = wiag uze U I8 MR
pp === A= =8t AP SlRSl4TCt SlalHzct g AbR , < NES Iy PN
22 o a  IEE HEESHESE BREEEE gy i x) CEE o g meam TE TR SR
—_ s X _ — = L —
M i At A 24t 0 T2 BER A o o3 o
25 =8 24 R R
of &
2025 CO2 HiE
2= 19904 7|2
40%Z2 Z=Est=E A
S 252 13004 7H
of ozt x| X|
2olse MY b
aragzgy, 95928 A A2 gAHEgel AE 45 B2 Al
7| 5}7_1 A_EII|-:'E)\i S8 z|19| 3 WEBZINE A WEBZINE Al 2012, X4z mjot M OEAE| 7= 3 0|A S 474 Bot2
S ap BE AN A aniene ymsE  wmsa o o |3 mer Cielol A2l 20
| A =T s 9= Jted,
QUAHEE AR
= te sy )
olo| BEHES &
3 Afle| afel &
39 ug
oll4x| Aol rmpon Je
Energy Use, oot D2EE Jlsst eSS of
gl 742 29 e
7) Creenhouse o SRR 5z ewin wEy sl olux AR
4 Gas Emission, . UNEP, WRI UNEP, WRI 2013 24I7tA HiZ MAl D2EZ ®ot | 3 GHG HIEZ Al
&= Carbon Metric 2t A A 2 D2EZ Ao G
Building S \__:O ;(1; &gl o) A ER
Operation I1|I iﬁ_ﬁg X5t = X oicz at
7] 93



xR
3 AT

1Tl

R

R

(S

xRk

JYE MY Mx  ow#n os ege 2m TP xganyg ze
22 olLixIE 24
sie ATZER0] 2
2 s | SiE

ﬁwTSrBtEiTntemg _ = MRS XY
IntUBE, ent Use of 2000, 222 RO o pEo) Ty g HEE HRAAHOF
Management Buildings' Mia Ala IntUBE 03 '{f0|—;~ O X| Ao etz S o Hr} §_g9_;40,_l
System Energy 58 5 a2 Mol
Information M= HEe ™

MojxylE maist
olL{x| B2} 02
oixiofat

20128 7|= tHst 7|2 Hatet X|HE
Climate 2%, JIEHeol iYs  oSste

United United _ -

Change 7|5 Hstof| ., oSt Mol EMEcosystem
"%¢ UNEP 2012 Nations  Nations N7 GEl Wy B O 2B ye
Environmental Annual Report Environment Environment 2012 & BN s 2 X MY, B8 Y ManagementS S
Governance, p Programme  Programme ol HE ARE T A o IAAR s KIIC] FEEP
Ecosystem ° 0 2|, gz 58 882 £og 1o

i3 It Qe
=20 MO
Europe’sbuildi
ngsunder SEO| 71E EfY
Europe, thgemicrosco e =718 729l ;.Ir;_loaa [[fr.:E.,
Policies, 0 0P OILixl 45 & o T s ORI 5 ke
—py— = = NILY e ==, = =
Programme, o BPE BPIE 201142 9B BY L Lo o o I S Bl
Bu||d|ng countryreview E—J ngj%‘ X1| = o= = = 7HA|_-|E|_| {;i_‘H 29‘_
: oftheenergy M 2050 2EH
Renovation ot
performanceof H(ot
buildings
7|EH35t X9
Climate UNEPS| 28 X ijYeS o=s5tn
Change, UNEP-SBCI UNEP, WRI2| Al A, XI&7ks8t ZHEcosystem
Environmental Annual Report UNEP, WRI  UNEP, WRI 2012 <& 3! XIotEl M =, SSFE 74 Managements £
Governance, 2012/13 D2 Al T 2 Mol 2ot I sl XfRle| S80I
Ecosystem EHE 9 E A 2ES =2 R
7t UZ
ollLfx| 28Xl 7
FLEIE 2E7] 9
ApL R T T
_ _ O & Al M=o
- JeRw s smnaie T SO e e i S E BVISD
7l& S8, IEAIEA ECBCS %*G'_—rlo XAl oiel  xjAl 2000, = ¥ A0 At 7Ht”’ sE e el #ATL
ECBS s 43 e e 06 ERUgY By oS 5 T REm dux &8
i i Za} o T Tl =9 AR
< 24 Sdff i
diot w st

22 2 - 252 olUix] HETS BY MUAT HE 153



_)":__E_ o HI &l 5 q ﬁ;'g-l =
N= IHE NE XX} iy Ax 7o = L, FTREATFUR2 a8
aT =
2040'A0f| CHH|St0d
20132 TA| of
AE EdE 8
H Market .trend, Annual Energy us Ener.gy us Ener.gy 2013, l: C = =2 ozt ofuix] £ Lix| AH[EIS 2
10 I Legislation, Outlook 2013 Information  Information HE/AA 2 S0 ax 5D AREAS &
- o == S
M Regulations Administration Administration 3t 0] - ‘H-al (‘)Dlm Egro
= R=a= =)
KA
ol 0.”|_-IX| K-lok
Y=ol ofjifx U=0| oL o _RIZHAER0| oL
2 o oux 4 220 M o miamet opuxizmet 200, 22 A o) wapy g TR O
1 o xof )\'EH TEEE‘; E‘J _—r,_o_l _—r,_ 09 Taﬁ%" E‘J = XM’ 0E0| 0“|—‘|X| A RE 7HA|_ f |7|
M ETEN o en TE h SHUE ST T o pogo g HIEE =20 ER
ouxiolgssg
dEfetETIEe
ool ofx| SH SYHoIYH
HYUE odx] Y=o ofHx| U=o ofHx| o S B A A
= == OlL{XIZRIH 2009, S DAL [ O = G
120 2A7HA ZE HUdRE 2M 0142l B 06 HUFHAMH = AP 2) A HE oIz
MRS, 7 2 AR = S 8 M s LRIy E
TR SAEEm A




24712 viEF A AR a7

xH
41 A

7|IYE

Energy

Al

Community,
Building

M

OflLAXl, 7H,

xR

Canada,
Energy

R H

Energy
Prices

Energy,
Housing

xR H

Building,
Residential,
Comercial,
Federal
sector
Energy
Consumption

(S

Conservation,

Consumption,

Mg Hxt
International
Energy
Agency
E
nergy . Andreas
Conservation
) o Koch,
in Buildings .
Jenny—Claire
and Kerstin
Community 9
Systems
Programme
Annex 51
ol X] XA Al
IR BEA Sy
CBEEDAC
Energy digest
Energy CBEEDAC
Consumption
and Prices
EZTJ;?I:/ ENGLISH
Surveyg HOUSING
HOMES 2010 SURVEY
2010
. us
Buildings
energy data Department
of ENERGY
book

European
Institute for
Energy
Research -
EIFER

R
2

CBEEDAC

ENGLISH
HOUSING
SURVEY

us
Department
of ENERGY

22 2. 758

ool Fg
of ool BN = o
. - ZAl EHo oflA
EA' K‘IXH7}E _c|>_| of xl EHIEI = |:|I

2011, OYX| ESXOI A Al
04 RLIEIQ| At 71 EAt
o e Ay

Ofl{x|] F8%0l
24N Z2HE

48

olLix] &85l =
AE FE=3517| 2ol
HHAHHez S8
2 U 2
o Ol 2RE. 01 ¢
S <l [V EN
AECIQ HWE &

A
HA 3 sitel S
XNEE #58 2
ol
MO
7PH S, RalLtzt XIS 7t
2002 ) AFH E_J e} 7(-{‘ LH%#?_-{% A|>0'|
L, dEorel ol E1|0|E1 oy Aizl OME ﬁm DTI_I_ AA
K| BZA 25 © S
2011 X| ZZAL lo]E £22] ol M%
7= =

LTl of|Lx]

o A
T o ey A 2 Jlziars A

2010 H| =1 7|.74A-|x-|
ol pepmm | NE e
o -3, duRE
N R = e
AH| A 75 odx| A 2=
2010 72 Ol|X] AHZ SA St ollUX] SA
GloJE 7= 71E

2

olux| HETE

Kgein

FHLICES] Of|LAX] At
22 dataset2 0Of
a7 | Llsl HHAX|
Alg Xﬂ:'-éh__’ =S
AN M
& 220M Z X
H2 oHX| At
CIo[EE AR

TPyl oluix
5 Ag2 ool
&

2010 7S 28
OllLAX| HlolE] 7=

ZE 155



xR
3 AT

2Ty 1o

A o

- gigo]  Fe
ET- Ny MR wgH A= dRe 8% LS oo LS
iPccof <t
HHHS — AN
poo wus il 2y o LS

HIANS HREFIH LAIJIA Zt= 215
7|'A HH%%F% Hg o== —|oo|'0:| |_E7}'— 7|:|='-T =i

2L, Alal/ate _ MRS o o) opprapme Ay AURL 45 H & =5 Sistol
coz &,  AIEXl oS BURAI )" oS mae om o J1E A, st SHol &
IPCC &g 2&tA =27 OFAIA[S] HHE D A Exjolg o o 2jHoto] AEE E
HiEE A o me o, W72, /W 27t S
fiss R + Azl 220
& A
I SSTH BE B3 M= Al
2ts ZEFH U2 MB0IMe| 2 BEXEO| ME £l AIMMHIS
HH &2, EEUZ0IA gatAss VKSR O A SelE Kinol defpixos R
OlfBIERA o 2MZA 3| slaug 00. B BBES WL uiE2 Ct Wit el sistol ojof cht
HEE, Esy T famon | OEEC HEMS AW M UMEls 2 ERNl 2Wia
OLIXIAHIR, Aol 2t e Lol Lest HAHEEYS HEES M5
dMapggor o 7|ateljo|Ef 7% ot 24/RIN olofl w2 £HHHIE
E HIA




APPENDIX 3

HE3 g3o AnENH 715 zZ2dE A AL

7o s|Fusie BeE YNRYS AW ] U9 20088 109, AHA7]
S H3IE DECC(The Department of Energy and Climate Change)E A3ttt 2006
| 1290 27H 27} oA M| wel, 20108714 25%, 2013W7A] 44% YA A
A A5ERE AAstal, 2016W@7HA = Be ASASE dis) AlZuAsE A gt
pil
o

o 223l ol & AAH o2 A dely] A AGE AR AB|FE FFALAA AR
E

Information enables services
to be aligned, improved and
Regular monitoring data refined
Annual supplier reports

Regular monitoring data
Annual supplier reports
ility: Foundation discussions
Completion: Cap.abllltv. Programme / supplier
Roll-out of smart R?_a diness and bilaterals
meters by end ahllltly to roll-out ‘/
2019 sy

- IHDs offered to
househoiders
Assurance that
industry activities
and plans are aligned
to the delivery of
policy commitments
and benefits

smcgsglulﬁei‘,;w of Early flagging of risks

et ek and resolution
Programme

Consumers:

engaging and
costs minimised supporting
- Monitar costs of the v

- Consumer benefits tracked
and enabled
/ - Wider benefits measured
- Programmeis value for
maney Early roll-out review

Regular monitoring data Regular monitoring data

Annual supplier reports Informatlon. available Annual supplier reports
Benefit and cost tracking for public and Reporting by central body
Ex post evaluation Parliament

AOIE O|Ef 23240 DLEE 2 T}t MAE

HE2 3 « G20 ADIED|E & ZZHE At 712 157



O #2od
DECCY] &A= #7l, 7t 48 9=, 7IE
A, A oA AvlRfe A
79 gz, olFu AHEARF & AR wEt ZRcte] ouA an| S

SAWL Sl

= -
o
k]
s
oo
2
m[m
FUII'I
2 2
N
ox,
4z
Ela
10
=
i
s
B~
=
ot
ftlo
4N op

o 4 2668t FE + 4 OF #olI7|Y
7| 2t 2020EA7tX| 2=

W g M2, JtA+HE AOIED|E 7E

o OlLiXl MY B FYAIZINE 018 23S BAISIH ojuxl +2° BE

- 3})

2N S0 7|gret AHAA

" 38X Hat 7ls
ME 2

0 ADMED|E
AutEH|E = 7kAe AV|AR7Y oy AltE et A53Ql 7lse Alsgttt
AutEnE7|= oYXA] AH] v&o it AAZE FEE A|Fste] ouvA] o8-S st
I Mg Eoln o] thef 2AVEA wiEHe AESH Stk E3 FHF AMANE I
of AA| ARERE ThERE Hakelr] wief ZHAloE Ego] H B oty oyA] FEA
AR 288 o= 33, 9 F2 YA FIAR HdstA

of ogt 2 glold Ao,

(B
rick
e
>
H
50
=
[
a
Im
g

gel nFom Ay

Mo

O NEED(National Energy Efficiency Data Framework)

NEED+= F=9 FAUEY HFA AE5Y ovA AR aaidol tiet olsi&
Eol7] 8l AHA7| SRS (DECC) A FH3FaL Sl AHAEE HEAIAFHCR of
LA AREARS] 25aE 5o Aol mhet ofuA] AbgEFo] of A thEal, oy A 4|
QA wpotatz] sl 7]&ol F+HE QALY

el YHFEL oUA ARG HolEE Aol AlLFolr. o] Hloly T A=

o
2
o
ok
fijo
N
rlr
2
v
>
o
ox
4
R
rlr
-d
> o

158 =Ai7iE FALRS 95t 2158 SADlA HEY 57 75 o 24 o



AR 7| SR 57 oL X] AulFA A Hopx] ZkA Bl 7] AH[F HlolEE
7H4 oy A a8% X (HEED, Homes Energy Efficiency Database), #<Qto] Ax| % o
UAEESA7100H S8 A0 0 copl ABANA S ARARu A,
NEEDY] AHE #FAA= 9= B 429 2e AdEo tiet 57HEE¢ NLPG( the
National Land and Property Gazetteer)E WEr},

Table 3.1: Scope of NEED

In Scope Out of Scope

Domestic and non-domestic ~ Very large consumers e.g.
properties power stations

Great Britain® Northern Ireland

Metered gas and electricity Non-metered fuels e.g. oll,
coal

Energy Efficiency Measures  DIY measures and others not
in HEED recorded on HEED

NEEDS| ME %! He|

NEED HE +F dbhH

Meter point gas and electricity Xt

olsh MZ= OolE
consumption data o A= HolH

the Homes Energy Efficiency Energy Saving TrustOlA JHEESH Z{S 2 Of|HX| E8M, ATRRE

I

database(HEED) B 7] MX| Sofl st e
Valuation Office Agency(VOA) =21} ¢Uxol =7 HZ AHAE H{FE 98 =Al Jj& HiZHH
ol HE EN HH o 59| HEE mE5tT US

Experian0|2t= &Y XZI0] ERstD U= FA 7|29 MLfF9

E A S -
Hitis Sdoll g 3= S0 O3t =8 GolE/ 42 HE, HE oE, MCizEo| Lo]

94) 1995AKE 7|SE O|O|E{0|H, CH2f 50%F =2l F=Hel S0 gt 7IES 7HX|ar U

HZ 3 . g2o| AQlED|E & TZHE A iR 159



APPENDIX 4

RE54, J88|REd QidAd 7IE Al

AUAAEH W LAk W e s2m0l S
& dgoz 4=
HEZEE of|HX] Al
1000TOE
7,000
6,000
5,000

4,000

3.000

2,000

1,000 I
0 |

FHE g ‘S—gé‘ ng-AEE| 3E8
. X 394 17 5 17 0 36
[NV ES 2,666 1,360 33 333 28 366
7| 3.262 4,347 386 871 207 306

O -|%A| [HAI- °EX| A-|147|7<

A A% AUAAEFE PPt duFos
kL

_4

AAsEAL e AL FAE

y* 338
2%
)\}9_|9-

8%
382
3%

FEHE 42%
S

gou aRngy gaow

AelA = SARHT Aol B2 A 9E A



1,600
14,00
1,200
1,000
800
600
400 W UEASIE

200

|
[

M
N

- NN N ) N ol N o o N o
H OO K Mo OoF & &IOBH XU OHO MY Ko mo
=) X X0 X0 4o o0 glg oo ol Ko Klo

1 A L 1 o o |

Ly TrEMEE D

N RO RO WO FHOEO M- H =
1Ho

Ao Agslel ARl AdAoE He BUg, IS,
28, JlEe A FASH $YE AZBY DARIF NIANEF] B AY
eHFes AYT Ua

A A8 HUSAEE] TUUAY U EF] B BT, BT,
Vo7, =97, BT, AT, F2T, 37 A=

lo of

0.036
0.031 0.032
0.031
0.030 0,029 0.030 0,029
0027 . .0027, . 0027 0027 0027998 ooz W ooer M M
----------------------- 0:026-" 0026
0.025 0.025 0.024 0.024 o
0.023 0.022
T
QE IEF X oof kM Koo Mo ooy RO OB oW Mo N H ORI OB < B M Ko o
NN N0 R om0 oMMl H O omF oW T T X X X0 4 o0 ll-lilg 00 ol Ko Kio
1o <

BT AU UESO| TP ofLIXIANBY



AL AZE YA TRA : PIF, FEF SER 2up 231

0.055
0,044
Rl 0.039 0.040 Sl 0.040
0.037 0,035 0.036 0.037 0035 0,036 *-038 0.037 0,035
ezl B B e Bz EERR 777TTTmR
0.030 0.030 0.031 0.030
0.028 0.027

0.025

- - r = = = - 1 - - - - - - 1 - - - I
oW o X oof koM &M mo o R OB OO K W0 I = ORI OH I EO M ko wo
TONORN ROOF A MM H W F oWom T X O O O 50 uo oo o Ko Kio

o B3 80
g Mg A5 HHAMY ol X ASEH
A — = . o) 2
FAE AFE YA FEA =97, FHF, FEF
0028 0029 0028
0026 0.025 0.025 0,025 0,025 0.025
0024 00 :

0023 0022 0,023 0023 008" go2 M o2  m BB
""""""""""""""""""" 0.021 0,020 0.021
0019 0019

0017
i R N o o 1 N o 1 1 o N Y N N o N I N o I N o | B
o BB JEF X or Kl &lOoH M0 opg KM OB O oK W0 I = ORI O X A0 M Ko mo
NOORNORORO R M MM H O T OWoOTm T X X X 4 o0 %Iglg oo ol Ko Kio
o <

A ASE ARG oA ASHS BE, TAYBALT YRAA, B

A4, Zuta do] g A7)



328

= Rioity
W TAI7tA
1,356 m 7|
1,134
62
.
110 0
388 7= 182
] : v 57

MEEOA  AM1E  AM2E  HOHAM 244N ARAM  AUMAM AN SESNE  XISA
RSN TRIEA L U REAl BRI

dYUE MEH=EEE oUHX] MEH

mET
=, AR AUARSFol £ TURBAYT GRA] thai
nefste] 43 24

AZB50 BoUAY UANEHS 1T o, SUAL —,% INEEEREE!

0.127
4Ug HEB0 S4A8EN
cho| et CHIHAY ol XA ZH0]
TR OILAXIALSE (0.043) 52 A58 0.09
0.063

MEEOUK FMIZ  M2E  EOIAE 24A YSAM QRINY  UBBAY KIS
TRIEAI TRl AN RN
HYE MRU=EE HHAG olHXAEY
0O FAE U528 oy W8 718
FAEE A AUAAEGFS T5FH 0] 65%, T=FH0] 35%5 AHA]
SORAY o UR A g FERE o] FEFE ]3| 36 o4 AHE

3§ AFBe BEFUN FFIEY TRl BE YYo= H, BEF
.]



FH8 U=S9| of|UX| A8 2718 7AES9| HHHmL of x| At

1000TOE TOE/m
4,500 0.035
00 0.03
3,500
0.025
3,000
2,500 0.02
2,000 0.015
1,500
0.01
1,000 - Xtk . X[y
0.005
500 m TATRA W EATA
0 - 7| 0 m |
CHEZEy SSTH
FNHE A== olHX| MEYH
0 & &0 tiet ¥ 7|1&
A5 S99 oyAAEFe AES 4y, 1035 vwte] AS5ES AA AUAAET

g )
-‘4 62%E i}xlﬂ . 55 310~305 mEhASEel vls) AT oy EEo] Wot

pSESniESn B

ol4x|E=0] 7

105 ojate| ZA==0|

- 0.032
2% XX 8
6! oN| 0.03
Rk
W TATtA
m |
887
2,258
105 0[2t 105 Ol&d~ 205 oA~ 305 O~ 405 o4 105 0J2t = 0|4 =i 405 oA

20 0|2t 30=0|9t 405 ojgt

AFAAE 27 1w vk 1~ 3wl wlgh 3w ~ Swjmulgh Sum ~ 1
ok 1dm ~ 3FmuRE 3Hm ~ 19km'u|gk 19kmt oA & TeHo R JLESHY
AES A 1w o|Ao] A% Eo] oF 40%9] A%E oYXE AR, 100m ~1gH



o)8}7} 50%0)Are] o U AS AMEEFAL 9oL}, 19tmolAre] thE AZEL 100m'~1%Hm o]
3 120 Hg] oYz ELo] 2uf 7prto] AL Wi k. wEka, AZHA| i3] E
Zt FE2HS 18T 0, 100m2~17m20]8t2 AAsl= Aol vz

- x|y

612
470
!&’ =2 1,024

B =A|7EA
. T
1HHm |:|||:|} 1HHmN 3”—’.‘”\"’ 5HHmN 1™ m?~ 3 mE~m?
38 0| 2t 5edmzo| 2t 1&¥meo|2t 3™ m*o|2t 12km*O|2t
ASHHE o|UX] A2

0.074

100~+10,000m*
ojztef 24k,
12tm*0l- 2] 5t

100~10,000m*
Digte] HutaE

0.036 0.034 0.035 0.035 0.036

14 me0]2F 18ime~ LT e Sy~ 1% me~ 3Fm~ 12kme0 A
34 0|2t SOl 2t 1Zm*oJgt 3%meo|2t 12kme 02t

HETIE CHOITINY ofUix| ASY

AZwgEsl aRendy Ay 1202 A R A4 AeA ARl
NI AAGTF HolElS vlehuste] Aa FuolF AYol 7hs

ShA Adret A4 ade|rdd A4 VI A5k, 2010, 2011, 201239

’

AR AT S48, 257E, 5754, USY o5 THHLE sl AY
_]

22 4+ I222YY ST 7IF Hot 165



