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94BHEOA] $YOIOAS 30BHECR ORBIEICE 1 CHM 43O AZBO|L{RIA|A
G(BEMS) YO RATIA 60UHE 27} 2422 BEE 5t ULt

7 222 S

203013 27t 2UIA AEER

20308 37t 2274 HESHE EYE 2I0 7|2 2EW(2016. 12.)

ZE(71 - Alel) 22 HH| 23X SE(MUIEC0,e) 64.5 | (A) | [HE2(rE-49) 22 B 2% SE(YBECO.e) 35.8
nEg AR HI(RAUNNY oi5s, AF BRB WIE BRI
EUXB M5 B4 5)
I ——— 5s by B2 AEEFY 4740|E Yot 2.69
el B2 EIHSA EH, 0 LIX| H M S7PIE 28 2.34
JZ 4 ALY 390
I|= AEE: LT M5 By 9.6 REEEEEPUET 1.29
ESURE H53T Y fxEe 3.00
Yeh ) 3 71 - AS17] &8 A4, LED- MoK B3 B 19.1
- T10) EEst 5.76
HH|ZE7HH Y Aol x| 232l 15.2 7bE AR 77| B2 7 543
=& XTH7|7|(LED ) 100% 2 & 340
AT LT (RI1E - ENS Y 5) 28 446
ABOIAXHANAH(BEMS) B3 och, OlLAX] Ao W HA R T
EHZS
ALK Womet 75 U 6PN B2 5.8 BEMAT oI WolN, N=dlR b LO4
NLXIASY BLIEYES ST olLN Y RE 0.65
M olmet 1% 9l Y1 202 oK AS HENHM RE 0.82
OIUIZICHAE| - CHH AR S RATIA ASHE (HERHHH, SE22IH) 0.98
70 2% SCH IS AU B 36.1 | (B)
HiETY T8 28.5 |(A)-(B)
ZZ-JIEL 28 HAl 25 BH(WECO,e) 53] (C) | [23-71E 22 3nl 25 SE(H2HECO,e) 3.6
LED =%7} 7t2= B3 235 LEDZE 21MW EZ & 0.688
LED 7I2S 516 MW EZS & 0.563
AAolLix| H| 23 12 ZTAS AR0ILI X PRSI RE, KR ATYoILIR] gH] X BE2 | 1.449
ZZEE H|HxISE A Lt ZZRE 2Rgely 57
252 o 9 0.3 ZTRE NFURE oY 45 23, J|E 22AEE Jel2|2 Y 0.94
AXE 0 x| 2| A| A (BEMS) =Y 0.6
Z8 2% e IS A B 4.45| (D)
CEEEESR 0.8 [(C)-(D)| *eHET ZA: GDR 21, 0|7t 2, H{ufEz0| SOl SErEel FHoE 2
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2.3. HI=ST 09l FM[2aIA 4= TEY, JIZHIHHS A=)t
Hiul

OR|g@d(UNFCCC, 20152 ROUV[FHESEAF(UNFCCOO|  7iet 2& =717t
2025~203047tr|9| 7|ZHSI2H|1ElS &2 NDCs(Nationally Determined Contributions)&
2016 MR A|E3t2, 2050E7HA| WEHE= &7] 24714 AHiE Y™ M2 (long-term low
greenhouse gas emission development strategies)= 2020E7tA| A|&6t=F &5t QUCH
O[0f w2t mi2|gdol| MEst 1957l= & tFEel A= (2[H[0f, LZtett, Al2|0r & 37h=
A|2)0] NDCsE A=, Y& Z7IEHLT, =Y, HA|Z, 0=, Hd, =S4 A2, S=,
232t0|Lt, DFEA|E)= 2020H0] 21 HUAR[CH D|2] &7| 2474 AullEs L Mk AHIS3A0
ijl I:lI-Z-| Z—|E|=o 7\-”%?_ =Sel j_:ll-jl-':O| 2AI7|.A 7|-z EEDHQ j_:ll- |- Z—lx-” EEQF {2 _‘f'_

e — =]
2H2 L0 AES) 2L

]
—

231 F2=9 )| 22 HilE 2™ M
23.1.1 OI=
O NDC

O 2A7IA 2Z 2H: 20259712 2005 £2 CHH| 2AI7tA HIE2F 26~28% Z=.

O FL ZHM Ltk 2ATMA 2k=23 |5t BE(Clean Air Act, Energy Policy Act, Energy

Independence and Security Act)

- S 2025971 HYHR 20| 24N HISS 20054 CfH] 40% ZE S
- W 29F0| M717|7|0f| Tt Of|LfR| HoF 7IE, THY- AR HEQ| o] 28 J|F, Y
Y B9 2uta HiEY AL

[ ]

O 7| SAIA AMUiZ 2 42KThe White House, 2016)

O 2A7tA AZ 2H: 205072 20144 CH| 240tA HiEZZF 80% 4=
- HERA Of|L4R| A|ABIOR 23k Of|R| WH| 22 ZA|AE] ElEtAS] A M2t 23 1

==Y 229 Atz B
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GIGATONS COLE

A, B, OARIEM KA 7|=2 EfA A2l A4 S0 A - A2zl EAE 521,
HEO|20j|LHR| EtATLSIZHZHBECCS, bioenergy with carbon capture and storage)2} 22
O|ARRtEr AH[H 7|88 E5510 HAHEIE HiE A9
7|Et 247t (non-CO,) HIEE 4= Mgz Mit S, T7|2, doi SOl Eidsk=
A

OEL, ORSlA, =4 7124 (F-gases) BIEE XY

72 22 27 al 24

=2 O~

o

> OUX] 888k xE, 7EE |, 2 OUX] AAHC| KUK &8 7hM;, AME7E2 O =
(compact)oti! OLX|E=0| = HA.

> ZIE0LX| AH|Q| Mgtk HHAUC| HHASIS MA|l= A0 ZE0HKXQ| FEHE &7 |= 3, Eo
e 3l 24 35 7|Ae] HHst

= Z

n

> 742 O|LfX| HOP I, 7HNE OILiKIES 7, G- - A5 ERHRDDED), HIEAB weatherization)

X9, OE| AHRS 5, OIL{K| &85t MZ BH, o1 U S

=9 7l

> Yty F7| GIEHER Yot KLUsRGWP)7H 2 Wil Alg S, X1 SIERD Jhy, B
o 247 I

> 72 M| AAH! glgl O] AARI E5F B2|(REQ
2ADSM)St FRY SIS, TZOI ROILIK| EE Far wa
> JJEE 712 Ol U A5 TS T, FEO| il QAR KIS X AIAR JH, LED £t U
S5 71, 25 MY 22(FHE 31| ) 25

=

X% SA| I, ALY BEQITER| 5), 02

e
&
Mo
A
?_qi““ & *
=
=) 4@0 @.\
o = Net GHG
W O
B Non-COo,
B (and Sink
= OO0, Removal

]e;‘hm:-inglf_\s
1990 2014 2050

O 231 0|2 &7| 24712 KujE U™ M}
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O NDC(fEHES| NDC)

O =22VtA A I[H: 2030712 1990 & OiH| 2474 BIEE 40% 4=.

- 2017958 A 25 dAVIE =¥

£

A3 Ack EU 1920|243 NDC
==8

[
o

I
e

=g 9 M HE o2 9

O 37| 24714 ZeiE & M=HBEIS, 2018)

O 274 XY SH: 205097 | 24714 HISES 19901 tHHI80% d=(121Y 14E0(M
2E0=2 A7)

- 2018 EFE 203271 = 49 TRIZ 4= SHY FA

U2 24U IS 45 206097 852 U2 2aVtA HiEE M=(near zero)at

2
DTG 7 BB WL T2 OJUK| B8 7IF sk HUS YURIS 0K B8 IE
P88 742 202067K| BE FE0 KiSEAZY| 47|, ADIETRIE Al 28 U AR #S o]
Ef0I: TES 5o Ak U MY B, 202008 S0l AN iy B
> HYUY &8 7IF("Boiler Plus”) = 7tA HYUY XX S8 92%
- Y Vs
> TEeh Z2: FA| 2429 80%0 &7| A, 20%0] FEkA Xty =9
> 44 08 Z2: 742 0| 24 AIS, 70| HOUIA ASS 44 230 018

> UPHEE s d=: 8| 429 60%0 XEts H7] HE, 20%0 MEA XGHy =Y

1z

oln

O 37| 24714 AEiE &3 H=HEBMU, 2016)

O 2AbA 2t 2E: 2050472| 19904 CH| SAIHA HHZEF 80~05% 2%

- 22t dE SH: 2030E71A] 1990 CHH| 2AItA HiEEF 55~56% &=
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0 g %

27 ql A4

= O

Mo

- 25

> 2030HE7IK] 19901 CHH| 2ATIA HIEZF 66~67% &S
» 2050E771K| 2ATtA 2HiEZF 0(zero)

> 27N 4= Ket T8 S5 S 29

- £Q M U I 1 2050E71R] AHE B2 J|S22s

> JIE AWK OMBIELA 742 T D22 ROILAX] A2f AfS

> HROLXZS 70214 £9) Chix 23}

> 712 O|LiX| &2 7(Efficiency House Plus)0| [} BRI LiLHS Lidizio) 012d: Lhe EHIS Ofl]
RIZ 04X 50| WS H20| BI5iR HUHA KZ

> CIOL{XIS) JAOILAX| 22 HIS Q9sk 2030EIK| EEoR 23}

> 727U} Y8t A #=29| YUXES S3 20

> 2050EIX| 7429 7|55 S8 TAS 95t 7122|0z 2CUMS RUEOR XA HH0M 9
ol T =9 ZE

> SIAOLAR| 7[to] LS A XI2 STH2020LMK), TIMOILAX| itk KHEIX| Tl HIZel74=0)
DR, U, RO TS Wit oKt HS KHMULIRE 225101 TErAS A

- B J™ 4l Vs 20 AEVkse A=

> X271s3t AR TR 018 25k Xl AMofsy| 8t mt ma

> AZA A2, O 242 X1

Y g 2 Tz 3: 09l Ok, =AL A

> /= O Zoiet XH9| S MLIE SA0 B8 SR, &8 05, DAAE S& 220

(Experimenteller Wohnungs— und Stidtebau, “ExXWoSt”) Algl, ICT 7|&9| R84 ZE, Ql74%
B3| SetHEE oot BN X9l

W 9 Jja 4 £27 7 Y A(LHY
- =]

_I

—

=9
> =, Us, OUEARMY £2 SA: = QAZ0A diter MHO2 MUKt 3, ST HE E= SHeY

Moz Q2 A= oY, UETE o|EHE-HYSAAHCE XAy

> G5 FEO 2aVIA NMilis HUAAE SN - gFek A0 MAUUA B=E X0 HA 7 (A
T= AH OHX2 HEK*power-to—gas” or “power—to-liquid”’)st= X2 XGHY S

> M= fUXEl B2E HAS ol 22 XHE Lol Bt

oA

O NDC(RESEC| NDO): LHES F=ut 28

| 2474 ZHiE g {SHMEDDE, 2015)
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O 247t& A =H: 2050974 1990 ChH| 2474 BiEZF 75% 45

2t 8A SH: 2028A7HZ] 1990\ CHH| 2AI7IA HIEZF 40% 2E£(2015~2028 7|2t

£
S0t 4 A0} S SH[GI8/tstet 2|t 247IA HIZT22M B oo 25 g4
S|
a

oY
SN—"

> 20133 SEL HIWHM 2ATtA HISZS 2028E7tK| 54%, 2050E7K| 87% &%
H !

> 20609 8 22 22VtA HIEEE 19903 = HiH| 85% &=
1

- EQ M 1: UBS S5 2t UZ
> H= = = AH[ E2| T EU ORI [ AlR, AR} el HE ALY Z=

il
=2
i
Rl

I B>
[

o
i

jal

ra

RisepiRy| 22 5

> 7|ZEZi2: 2050EHK| 2E 7122 KAH| ZIZ(BBC) 70 W LK M5h(energy retrofit)
LSS | IR, Wt 24 BE-FAF SO OUiK|- 7S &S ), 2017U2E] 03 508tE
2D, MEHAQ LHUAES 2ATIA RS AN O

> MEZIS: MO EMS S5t 718 B2 AU HiEY 2E, 2EE olUX| M5 SH(BEPOS'

7
[batiment a énergie positive], Y| HE|E SIRA 7|F) Hg, AHsH MUK =

> ME 2 HE Al 20] MO0 23 BEUEHST| 2ATIA HISY) 7IF AR 2
0 TS B5 T3t 752 @ B2 71 A, 2 XI0IA LIOL BI0|Q AXHS AISSH 241}
HEY o HPI2 LAY KR

- B g3 30 U= YA oUR] 282 =011 24TIA HiEEE S0/=8 vk

> ATD NGRIRPT} OLIE| M5S G ATIA HSS S0|=2 Q01 T2

> FAS 0| O|LiK| 83 AIB XIUS S3t OILXIZ 2
> ZIEIT UEY QIoD] HIINOR oFy
> 28U HHOR MK 80[3f
> GRS X7l 7I =

—

> Aeld FEHAEE S ffet 854 4

> QI8 HYRE, OLX Q50 AABIH Bt

- =Q M 4 Aets FAS YIB 01 U

— LT OO

r\l

HH

=

o4

Lo}

[

> THO

rn
:@
40
ro

;|:|
>d
OH

> MEA 245 3 NS AAHSs| =M 2 HI0IR A2l XY W 8 &2
> A8 HUlz MEE 2208 R

> 8 & Q1 oY VIFC RN MR e, 21 Uy TIE KIE
> Jlg, g, 28 S EE FRUM HEd, E2 Hig=]
> 55 20N ZEARIE US0 = B2 TAH0| 2t

- S9! W 5 2Al B Q17 BAl 2|2

/| —

0%
mjo
o
T
ol
Fl'l:
O
!
N

0
=
i
@
0
d
i

L=
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> OfHX| AH|2F T Haj0| et 0|2t &K AlO[2] X[0IZ It

> Jl& A T2 THPREBAT [Programme de Recherche et d Expérimentation sur I'Energie
dans le Batiment, Z1S0|HA| 7t A% D277 O2HEA 274 5) XA

> O|UX| 28 AlZQl 2SS0 ATHS X2lok= WRO| 2ot M= FH ARY

> 14 B=9| OX[Hst

- =9 FH 6 DUER

> 712 BUER: 71 7489|712 JHEOILR 851 AR S) 725552, 415 7129 O|LiX] AHR
> T2 HE DUEY: Al SIS BRI M A0 X Jts

2.3.1.5 JHLIC
O NDC

O 2AIA 22 2H: 2030E7H| 20051 2

n>

7t BiEEC] 30% d=
- UNFCCCO| 247t~ 9l S| 2310 Feks D2l dY(black carbon)= &5
O = 72 =1 ¢ 3 YUz JIE =¥, 20309714 A5 =0 o424 A=

— =

(net-zero energy) 1= 7|12 =8, ME222 2712 7I20]| T2t 7|2 A= 4=, H=29| oy
A 452 AgAIRE AH|IZOA| Alg, A2 21712] oz & 7id
O 27| 247tA HeiE 2 22K Government of Canada, 2016)

O 24VtA XY JH: 205097 247tA HISEE 2005 & HiH| 80% 4%

H=t o8 oM BA of|z7E 12 SEE s E2 |0i0=|7t CHF2| O]

= = [ —
2, WARQ} 21U5| B

- SE YHUAS 0|83 AS B SAVIA HEY Z(OR) 1 D)

= el

> HETS 083 Yoty 7P|(R0| 7S XY B7|UY SIERD) £ FE i)

> Efmel X8 =9l SCHBIPV £9)

> T7Ks HRUIAGHRIK], 52 RAIZ, FA0] SARIAN, A2 HPIZ SN £5)2 0|85t i
% ¥R 23

> o, X TAlR] IR0ILIX| B8 VIE 71 220 XREE 742 LK B85(0/TY e, 158
245 XA, AL iy, B, S X1, 35R2IY S) Y T8 7P(GIERD, 2HY 22, 168

H

e 1eE XY W IRV, XS 254, OUX] 22| AL S) =t el T

= =
> JHY-dYE d=0| 247IAS HiSoHK| e G=2 XN9HY S5
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(P1)
3500

3000

2500

2000

1500

1000

500

> U8 P20l SETRDIS S SER 22BYE HNS XISt SR

> 0UX] 220 H2 7IE 1=9| HUA| &5 i
> Ksd XE7ts TA| 7440 X|G L KHO|LAX] AL
> HHO| 2A7IA MHIS QO 2 KT TS

AL HYE 2 RUs TP IES 0l8et XgHe

St &k 13.*—t.£.*(lead—by—example)Z 2030E7IK| He
2ATIA HIEHE 20063 7 CHH| 40% &%, AU™E A2 22(Public Services2t Procurement
Canada) AH| 29| 100%5 MHUXIZ B5, Y2 HEZEIA| ZEHH(0f, HH, 2E2|Q)= Eta

rﬁ oHﬂ

e 28 =2 M, SMEE 2E, 7IE g7 429 tUklesst AlS, BHENR HEIZFE St
OLR] 28] 2E S

u Others

® Renewable Fuels

W Coal

u Electricity

® Refined Petroleum Products

o Natural Gas

Histarical 2014  High Non-Emitting  High Demand High Ambition CurrentTech  New Tech (Trottier)

Response (DDPP) (Trottier)

a8 23.2 57bx] AlLtg|eof mE FHLIC HE FE2| 2050 OLX|EE 2H| HIF

A1 M3 9| H|&: High Non-Emitting = 70%, High Demand Response = 50%, High Ambition (DDPP, Deep
Decarbonisation Pathways Project) = 99%, Trottier Institute 2| 27tX| A|L}2|2 = 86~89%.

2.3.1.6 F2= I 2A4IIA MilE 2™ M LU

OItH AN HE

x4y

]

HE §F

MO

2O 2SS 7l 7| LAITIA AHIE EHA 2200509 2AI7tA
= 2

1990 (&2 20059H)2} H|W3HA 75~95% ZLEste HS 2HZ St QUCt 02
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A0l OR= OL[R|2, S AMZ|0f 2030EH7tA|= 1990He| 55~56% ZZotACtn
2 A 2FRUEL

UERE2 e 2ot &7|Hel 2474 HEE 453 flo A7 S|IEEE, AE
SIEHIZ J|Z Z2H|E HAISI, 0 £S5 2F2HeR|e0t Y2 HASES ARSI
U=emet =9 HE ds Lot Jidsts A0 ZHO =T A|[Z2 LEDE CHAeHH.
Adouz] 2 2 +2utsEe|et Z28et Ha oUA| dHste 2 Y0t 55 F&
U20M M=M= oHz] 28 7S =¥ste A= SAO0IC.

Of 7| 2H7IA AHiE 2l M2 I7F US| 247

= e
4ol Im2gyel =A JIRHs g SEH 40 Z¥sH. 12 d=
% 2z n}

ATYER, SEE S 2AIIA A

oY oxX IN I 4N
Hu % rju Jp fo
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A
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>
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el
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oy H
2o
o 0z
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E
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Mo lo
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el
1

232 dE =9 J|9HT HSE #t F2 =HIIHY #Hil
2321 HE BEQ JISHY A3l J[01E AT IPCCA A1l

]

IPCCe| AH3EFOE2 A5zt BI7HE 1AM0] A
H} 20| MAI5t2 ACHLucon et al., 2014). ‘Et
Az=29| HMetg, Y|=9 oy =82 ¢
A2EH/TBAE 282 HZ20HRALEE =8
WA, TAAER HEA S SBS, ‘MH|A
(@]

BiSE Y LE22 AAlstal Ut

_,__,_
u
s el

B
0}
e

> 0%
=2
i
X

< N
OfN
0oz
|0
HU
_O'ﬂ
rr
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m L

o
i)
H
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=
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>
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- =
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—_; B
N
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tol
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Mo op

[> >

N

H 231 AS 28 7

fot
r&
ﬂ
rie
_I-O'_I-
1
il

B 2E 7129 OUX| 2& | A[AHR/IIEAE 28 MH|A Q74
A= LHA n2g A= QU|(HPE).| IjA|E St22A 7|F(PH). | = H2HBO).
X4 of L4 X[ (BIRES, ngg HH7|7|(EA).  |NZEB = Of|HK| Z|4 | AErA] BKLSO).
BiPV). 1158 ZYH(ELD. AHE(nearly zero N =,

rfo
ot
o
rE

Q
o
g A

yril

olr mtt ol

1) 2p 7| Hist piot Lo RAVIA HIEY 4=
2030 287t A= 2EUOM 2050
FAOIHZ|7|(EA) E0A 2401M 24

HA - Aot A=, Bl +=2|7F 2050 7[Z0IEL P22t
g SRR MFAQ 2dVA BiEE JAIEE ts B0M MHsks
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7lzel oHX| 28

AlAE/7|8AE 28

MH|IA s285

MEFA
o=
SI2ItE HiEE 452
o HOHD} ALE.
KEMICH HEO|OfA

iy 257]7]

k=13

=

nk=f-s
ek 37| 2 (e
HVAC) A|AH

7E 253t 2 Hof
A| AEI(BACS).

Aoy =Y, S|EEE,
AZI|EX QoA 7H
Zdt yaro 2 9f7| 02
Hek(chillers) CHA,
XEMCH CIXIE 2=
INESE e ([ IPN ')
KsEAZ7 A

AOIEDZ|E.
ElUEe 283 74
&

energy), Of|4X|

= AH|2F |2 (net zero
energy), Of|L{X|

&l 4Hplus energy)
He.

Ofl4X] ok H=9
SEA(DP).

S Al A=I(UP).

XY HEHDH/Q).
e
KEMICH HASHOJAIAEL.
k=32

L0 LKA A H,
G,
ML, 29t
HEDHAZICHE ™AL
018), F7+ HoHX|
M, MEISHE el
AOfETZ|E,

HE 28

ELEYE;
B 9
PINTE
X2t
T BA
=)

ASY EHLTR| EX|=2
M ik
Of.4X| HZ: BAU ChH]|
-15~-58%

BAU CiH| off x| ®Z:
-9.5%~-68%.

KEMCH ZHE 7|7 2]
(IS PNE=F2x

QK _45%

TR QAK:

-75%;

MZIMAE7|: Z[CH -45%;
MIEFZ|: -28%
(2030=7EX], MIA);
O|ZAXY|: &8 244
Of4f ghat

0f|0{74: =50~-75%;
MY MBI
-50~-57%;

P78 AREH/ZLE:
-40%;

oAl g Ho
-40% (20207+X|, EV);
HEE 257 28 4Hj
sy

AF Hok -30~-60%;
XFM|CH HFO| QDA
ek =817
AgOZ ALY 37|E
ZHAHE F AL CHH]):
-80~-90%.

BAU CHH| O|AFS}EFA
HiEE &z
-30~-70%.

PH & NZEB(7|=
AZCHH]): -83%
(Fr3E oL x]),
-50% (A2 Hitat
Of|LAX]);

HE H=ds74H(DR):
-40~-80% (7}H L,
3
IDP: %|CH -70%
(2050 77kK|
Z[Z0 A X]);

NA HE &2
ZHBHX| =2 N&
ErER -5%~-27%

(S2H7I2H),
-14%~-75% (AfSHAl
28).

HE 224 04X
yopas

i) Ch=ZREl -50~-75%
SR 2|

i) SESFEH: -80~-90%
AU Q)

(i) 7HL =M=
Ch7bt2=Et: -30% (4
OflL4X]), -60% (-t
Off A RI);

(
(
(
(

BAU CHH| ofjL{x| Hzk:
~20~-40%.

LSC: M3 || of
~40%.
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o
o

7lzel oHX| 28

AlAE/7|8AE 28

MHlA +a7%

(iv) g AlE:
-25%~-50% (HVAC
MAH), -30~-60% (=H
7H4d).

2} e M5
240 K| 8| S(CCE)
0.01~0.10

PH 5! NZEB(M=A=,
EU et 0|=): CCE:
0.2~0.7 USD2010/kWh;

Report o

SR1S2E 22 0] BaM2°C, 1.5°C 2usi0| tfet A2Le
| 2257 243 AlLt2|2E 27491g

E
=

ol

EHE M (IPCC, 2018)0]| ZHEHS| ATH=H QUCH
n

the impacts of global warming of 1.5 °C

_28_

Iz Al=2
a

USD2010/kWh. DRASIIMO 2
188 7k87|7|: CCE |04 X|60~75% ZZ):
~0.09 CCE: 0.05~0.25
USD2010/kWh/yr. USD2010/kWh.
S&HY(CB), CB: OLfX| ot&, OLX| ExgF 44, B2H 3 =2F HA
FAHEAE)  |cB 18231, HE  |CB 1g, CB: 12 it
RHZHX] &5, O X|EI /AR | A/ A A
ojux|RI/REl= | e} dAikd/F™EE | HE KM A,
2tat. ok, A= AAIER) | aelE TR
AE UX|IEZ, & | &5 af2F JiM. AE: HtS =1,
Bz AE: BtS(rebound) 21, | 7| EHSLHH
N *(lock-in) &1t XMoo H=Z2|
oiZ7| of| x| AH|ZF
ZhA
T8 Yo | EHHSIE|X|Y2 s | AH2H|E, Xi=m =, | olHX|*t S HE, ™
7|1E AR0]| Lot EXF | FOI-CH2(Ql 2, AlE | ALR|Z|HIA[ e 1A | 3jm|, QA 3 HE At
oHHze Mol f1x, |21, dERLEY. QA BE =3 0l
dat ot #4 A OHHDIRF KZo| | &=
& M g Og.
T8 M BN, AR 33 & 71717 | dE g2Eg 7T 20 | oAy, ns, ofHX|
LT B8 JIE Ma T |HE g = Al ZAL olHX|zE
LHAAX| M= 2ol | HdiE BxF NE, ESCOs, |STHAL H=E 25 %
TH-dof L X[of| AMCH= Of| LA X| - 0tA 2HEPCs), | =87t OlLHX|M| E=
NS SEA RN, EFAA, 74! ERAHEER
OlUX|SEA RS
O| 2K (white
certificates), =A|AH =0
IDP Mg, ot
HMHEHCE SN
ZQA|
Z=X: Lucon et al.(2014).
A2 £29| 7|Est LSS It IPCCe| 713 22 H1= 108 8Y0| S7HE MRSt
5T A2 U= HS(Special

bove pre-industrial levels)2 =0 A
AlLi2|2E 2AM3IC0H

, MR71€ shell2018)2] AlLt2|=2(*Shell-Sky”) 2t



TAOHR[Z|FH(EA, 2017)2] 371A| A[Lt2[2Lt. Shell-Sky= 2°C D|2H 2Lt5t 250[ 85%7t

e 428 M3, 203092 A= F20| ek AM[E £2|= 22 4 AT 0]of| Bi5H

EAS] AL S H20| 7|31} Ch20f| B2 0l0|CI0IE HBFHDR CF2 HojAM 23]
47T

2322 HE FE9 JIZHel A9 JI0E AL I[M0IUXIVIe Hil

A0 2| 7| (International Energy Agency, IEA)OIA 2017E EHESH Of| 42| 7| &2t (Energy

Technology Perspectives 2017)2] 37}Z| A|LI2|2(‘RTS”, “2DS”, “B2DS”; Of2he| B 2t1)= AA|
d 220 2°CeF 1.5°C 2Het AlLZ|2E AEY=0, S35 d= F=20| Htollke =82
T A2 £=2|2 NDCet Cieh A[LI2|2E H|WstPA 2ttt AR doks 253 UA| AA[SHCt.
# 232 AU X|7|F AHx]7|=2F 20172| O|2f 7|2 H3} AlLE|2
AlLt2|2 =2 7t8
RTS(Reference Technology Scenario) NDC Mg
2DS(2°C Scenario) 2°C 0|2t 243} =& 50%
1.75°C 0|3t 2435} =& 50%
B2DS(Beyond 2°C Scenario) IPCC 9| SR150] H|8}j CDR S(BECCS &) %|AZ 7140l 224
2t CHAO| Zsty| WE0f 1.5°C Mo &1

E=X: [EA(2017).

LM IEAS| BAM0| E HE F22 2IS0|UHR| o|HX|&E AH|HFS *HIEZL HE 28
Z2|B0HA| AH|Z HYOM =22 E2 AU2|RE2 S24H|Zo| 2[0[7t 0
0|42 2DSL} B2DS A|LIZ|R9| 2H I} AZA0|7| T4E0| O, JHEHEZAf
0| S7tst7| WZolct. SHA|2t stz AH|ZS 5245 AT

S = o=
2HZ5te= A|LP2|2CH 1 oAl M.

2 =
AAHZR S0 Sotete Ae =

>
-

HJR
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H 233 28 B2 AZ0UZ| ouix|YY LH|T

Z|ZOHR| 2H|ZHPI2) RTS(NDC) CiH| e
2030 2030
2014 2014

RTS 2D BiDS RTS 2D5 B2DS
Mg 5731 4440 4233 4201 1.291 1.000 0.953 0.546
Mo 13201 12860 12286 1147948 1.027 1.000 0955 0893
HeIpA 5830 26813 25457 24432 WETA 0.963 1.000 0.949 0911
e 38228 43,139 4lB35 4],72a TS 0.886 L1000 0.970 0567
4 6,393 7,008 6935 6956% 0.412 1.000 0.990 09383
T A i ] ) 3857 4978 5163 5245 AA0L K| 0.775 1.000 1.037 1054
HE 0|2 ojL 29802 30,190 30,082 30,082 TE H}O| 00 A 0.987 1.000 0.996 0.996
| 123,044 129419 125981 124,119 53| 0.951 L1000 0.974 0959
1915 HZ0jL X (MWh) 4713 4600 4207 3698 191CF B0y 1.024 1.000 0.914 0.847

=X: IEA(2017).

O[#H0l= RTSINDC) AlLtz|2e} BlWSH0] ASFE =4 2S0UHA| 24EF2 o= F20M
HIRE=A] 243UC} Ol TEH AlLte| <20 24 §i0]

2ofo| 0fL{7| 22 2Ol
Lte|20jlAf Z7keiCt B2DS
42 2712 o8 1 913

Mg 2 A L+ UCE dY Zofe| A2 2DSEC B
AlLe| 0= 2|Z0|HA| &B|E § S0{0fct2 2t
HAH2 HA= A2 22Ut A0 O Opd2E 7|2 st 2tst A|L2|20)|M b0 nes
27|19 S|EEI(Air-Source Heat Pumps, ASHP)Q| €&t0| O 7|thg|= < O|R7} =IC}.
Ao M = det 20 F Ct Hz[0t, 7|2} 2tet ZHIt Hetdes 24 2F 2019| 2|

BUYO| STltotes A= J +8 Al 215H0F st

K
O
)
R

=
e o
" M
0%
ol

_I_

2) PJ (petajoule) = 10" J = 23885 toe
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E 234 RTS(NDC) CfH| ZEEE &3 AZ0|Hx| BLY

ZBAHX| aH] HZZHP)) =9 20 HZ 7|0k
205 2014 2030 205 2030 |2ps 2014 2020
e B ARTT 1B6R 4575 Lt 0 47.7%)|
- 0 £15 3343 240 et 0 7.6%
B 0 4028 A A e 0 12.6%| ]
3 o T17 4273 234 =y 0 8.8%|
Hap o 445 ELh Lot F A 0 1.8%
i B o a10 {BE3 £E4L 7t 77| 0 3.8%||
e} b 1433 5431 41330 71k o 1 17.6% |00
RS 2014 2020 2025 03 |B2DS 2014 2020
e o 5614 g725] AE044 =i 0 46.5%
L ¢ -89 6738  f152 4 0 132%[
2 ] -1 188 S8 A543 2 0 9.5%| 10.8%
29 o 1530 1180 | Bo5e =o 0 122%( 0 12.6% 12.1%
Fab 0 a7 286 AR FHAF 0 2.5% || 45%
717 o £A4 g3 1 0308 71H7|7| 0 4.7% i_ 6.8%
7B} B 1433 LR 4 0 7|E 0 11.5%| | 8.0%

E=X: IEA(2017).

EFQOE B2DS AlLt2|29] A= & 7|=Hs} &3t 7|g F oHA| &8 2 +HE 7|0
Z(RTS tiH))S SA3IC. AlZ0] 3845 Vle uAlo] 0| S/ d=2 o ¢ A1
PDE' e WA HEL, Aty S2 ZAANE HALEE HUSSHHME 2hget Y
CQ0| ERets 9dste 2litt 28 7171/88 =22 i1 d= 2| Jide] 2S04
2HF 2F 710271 0 S8 € + UCH SA0f, B2 d2t6tH, fe|Hete] 227AHS
2EEY S LHYRTSINDC) AlLte|29] d= £& o4 A iHIEF Y 2t 7|=Est
2otol= 32 OjR[A] Rttt & &+ UCH
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# 235 AL2|29] ofjLx] «H| EZ T B2DS'E 7|0f +F(RTS CifH])

E|ZO0|AX| 2] RLEHP) B2DS B 4=CHE RTS CHH| BHE H|&

2014 2020 2025 2000 —_—
ﬁg = 8 |IT 452 992 ::z o 0
ipr Q0 499 4BW 4213 |agou 0
7 24 0 4054 9433 44pay |JIE2A 0
7IE 8 A45% S48 40 [® 0

EX: IEA(2017).

O™MG Olget 7[=A IRt eZ2E BESC AERE0AM AH|ste 2IS0UHA=

CtSo| HE AMER}; B2DS AlLI2|R0M M5 HE
7 TO|C}. AlL}2[2EZ 1 2t0|7t D|Of3H

I7tA BiZE 32 RTSO|| HIsH B2DSOl|A=

ULt 2|2 O 7|M § F=310F 5t 2= 2|S0HA[2
4

m
O
=2
I
X
>
o
o
=2
o
=O£
o
E
l?j
i
s
HU
=2
H
m
11k
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E 2.3.6 B2DS A|L}2| 29| CO, H|ST X{ZH &chH 7|0] &=(RTS CH|)

O| Attt HIEZHGT COy) B2DS Xzt =EHE RTS I HiEZF HH CHH| MZE HZ
:Sﬁ A S SR
Goy 8 N XN 2014 | 2020 | 2025 | 2000
RIS A5M 9047 RIS3 B2
Be0s 8137 ES&SF 5050
e yud B 37 2842 | L& 5 A ol J49x B4 % I30%
o ST A 135 T4 wam | N
e - ] 145 414 GA4 21714y
| 0] IB5% [B.0%
g W WE a1 225 48 1200 | 2§ i
R L are. w0 woer | ©
2l A =& 2N 0| 243%) 283%
B EEE O M e 5% PEIN 470w
RIS Clu| g i E ol 8 10.0% I5.0% 456%
Y MYE(YH R8) 9] 4186%| 396%
TS CIj R RS HiE 5% 152% M
=X I[EAQ2017).
HEtA 20| ZAY, S 9l BOjA Yate 2HY MUYl Aol Y YLt 2
Ag FA fZL7? ol=< %E'ZH*”GI'#ZIOE?L = 22 d=E B 23UHAE UE2
Moz ZZot= 7|slt ALE|RE8 A S0, HE £ ddete| g2 Ch3at 20|

371A|2 Qofet 4~ QICHDeason et al., 2018). AR, 57| S|ELE I (air-source heat pump
space heating/cooling, ASHP)2| ZZH=0f| CHst 7|7} ALt ASHPs= 752 $lof st
7|0 R 2L} 2~4b1Q| S ST (S, COP3) = 2~4)5iCt. F& F7|9| 2=0]| et o=
UA[2H, CH7H ASHPs= ME7|L20 Of|HA| &&0| FC} 2|3 ASHP= HHdfih dEE SA[0|

& = UM, HAH2 2= HIEO| 0= = UM A0 Re[sICh M, s=222(2t

=
&l
—

ro

oY Y
N

=2
[

—

= WA &e|2H(Re|Uete] HH A9 +eUS 20| Ho FtE 71
A thSg + ULk At 285 20| 88 + U= +2AH0|

o W my
(@]
N
I
oW
|H(f| r
>=
:IO
rQ
_O'ﬂ

=

ob i 1% ok
fuok

Z
UG AR, HZ20HA| A== (zero-n
ISICE AZ0HR[HE=252 S5 720l Wetd ZA7tALL MH0| &t

1517t 7|28 £2517| 4|8 &% UL} B8, &8, 2A7IA HiE RIQFT (A

=2

,_F
D
>}
D
=S
Q
<
O
c.
o)
>}
(@]
©
1o
Jm
0x
o
R
o
I
ox

EE
oo

rr
e vy

HT

o

R\
JE
Iy re

C
==

J

3) COP(coefficient of performance, 85 Al<): [ At OHZ|] / [Y=st A ofHR(]
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ChAL IEAQ] OflH%|7|S2H4 BAHO2 S0Pt} Of2f Hie 7|7|/AH| &8 JjMD} 2aisto!
275 ZIICH 2DSLF B2DS AlLI2IRE W20 SHMIR B3|}

23 o MRHO 2A2S
25| EIZBICL 1 Ol DEE J1A TS (1A SIEHT S)3 ATt SIIBICHBDSE
AT 2ATIA HIZYE ZO/0F SO T2 AlLR2|RECE 4Tj2O2 U4), S|IEHTe

]
EHFES CO; A &MHO| it 53| sS|IEBLE= RTS(NDC)EL 48 O] S7toHOF
0 o

B2DSO| 2A7IA 22 2ES UIEE 4 Tt AU} DES Blo|20jA0| AMHAT Irt

E 237 AU2|2% AE 28 /24 7|7 0| #y

7|7|/8H| %= 2014 CHH| MTHE HoHef
2030 2030
2014 2014
ATS 208 8208 ATS 208 8208
:5""“9'5"'7' 1002316 902.150 766,602 323807 s W@ 1000 0800 0765 0.3
a2 YN 546072 495,132 355768 229,678 ZtA YUY 1.000 0.807 0.652 0.421
SER7IEL pane misxm 781500 629228 SEBEA 000 217 2319 199
sEHE 95056 187960 334,179 839,671 SEWE 1.000 1977 8.633
' I 643,442 1351,941 1,276,457 1,252,022 ¥¥7| 1.000 2.101 1.584 1.946
Xy 356,116 401461 458,237 497633 AEUY 1.000 1127 1.287 1.397
s 145304 346,070 425383 559,739 FHEE 1.00¢ 2382 3.852
.:.:.ni‘umg_ug 39484 74289 Bi482 84964 WOl goq
=X: IEA(2017).
Se|Lt2toM 7t st 2A0tA s e S0l SHE 0@ ZEst LEDRY
HE (3322 2030E7H2 100% 23)2IEAE Y £20| 71y 2% J ez
MLt [EA= 2030H0l= 7t B2 28 HOiZC| 96%E LED7 EEsH0F ottt &AUCt
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H 238 71dg xHS mojz = LED | H|&

AlLtE| 2 2014 2020 2025 2030
RTS 10.14% 37.85% 49.18% 58.24%
2DS 10.14% 47.46% 65.41% 78.09%

B2DS 10.14% 64.35% 86.82% 95.69%

E=X: [EA(2017).

IEA= ot A= 2T i 2 H=20|HZ| HE5E = H|E0| 0% =43 At 0{0F
StCh 25t QUCH Of2ff HE EW, B2DSO| H=ZoHZ| HE2E dHd SI &7 42
A7[= ofA¢t, O GtF Aot HzH0| Hees IA4stk= Z20|7|< Sio.

H 239 2014'A CiH| H2o|AX| ZHED H=HEQ| H|E
2014 2020 2040
RTS 2DS/B2DS RTS 2DS/B2DS
R 20{L{X| AS(nZEBs) HHA 1000 | 10719 18.276 140.447 925.248
I Z(renovated) 42 X 1000 | 2187 2639 11.038 19.304
AlZE A2 g 0% 9.7% 13.9% 24.2% 49.6%
=% [EAQ017).
2323 HE 29 J|2H3} 243} JINHE AT X2 A9 Hil

Aot 22 A Z2E VNS FEE=E 2030E7
AAISE7| ThZo|Ct,

DM ZA|2FEHAY (International ICSU), SH=EAS (UNEP),
FHAT(UNESCO)OIM 3522 109 HTAIHSZ Al2Fst D2 A7t (Future Earth)
g 20| 2474 HISZ0| 2020 0|=0l= ¢ Old SVI51H Qt=|0q, 2020H2| HH =3t
H|15t04 2030\ H0I= 52%7F Z4-alof otttil FARUCHFalk et al., 2018). I2[HES CH=Edh=
s B 2474 45 2271 © 0j2fe] =82Vt of et B 2 =0 BiE2 dd0l2tke 2AIE

AAlgt ZO|EY.

IPCCL} IEARF 22 =A|7|5tE OtUA|T d= R20| 7|=Hst2tets flsll sioF & =
=
=

N
<
o
sl
gg
k=)
_o'ﬂ
rr
N
ox
ofl
N
o
Jo
FH

Council for Science,

_35_



BUILDINGS

Digital automation

Retrofitting

Low-carbon
heating and
cooling

Low-carbon
. construction

Annual emissions (%)

2020 2030
Current emissions First halving

2 2.3.3 0|2 X| L (Future Earth)OllA] HA|SH=, A1 M £ Cf] X7 B2 7|2 M442 15°C 2
Hetstr| 2igt HE R 22 2472 MZ =8

EX: [EA(2017).

S Q40 ARY|E Ost HFEN(EYS| Potsdam Institute for Climate Impact
Research, NewClimate Institute, Mercator Research Institute on Global Commons and
Climate Change, Hertie School of Governance, Technische Universit at Berlin; HE2t=9|
Copernicus Institute of Sustainable Development; #27|0{|2| Vrije Universiteit Brussel,
KU Leuven)O| 2045t Ct2 A (Elmar et al., 2018)0M= 7|=RIS} 25t SH £FH=E
e B2 o 4S AAlst ot o Ao 2H AE 222 ofid 7|2 A=2| 3%0
Cisi 222|222 AFS AI™sHoF ottt 4% =2 2020~20259 AfO[o| 2& A=2
B0l A=Z0HR| S BE D=0 Bt
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H 2310 & 222 58 THAIE ZJ04X| AH|F HZT HH
7= o == D9 A X 21M|7| StEk7| &=0HX| | =AS NDC | 2°C HL} 3AX{3|
(20151 AM|A| M Z(net-zero) E°C | A=A | &2 X722t
E) 202 AlL2[29] 20309 | Z& AlLt2[2 | (Ot S8
=X 7|1%&) AlLtE[2 7|F)
S| 0E 71E dE | ojd 7|E dE £ | i 7|&E HE 9 3% | 2030E7tX| | 2030EH7HX| BAU
A 9| 1% 15~21% 474, A, BAU CHH| CHE| Z[Z0H X
METEA. 2020~30E 77K M= | 2020~25E7HK| M= AS | XS HK| 6% 15% A=zt
HE HF Hd M Z0fHX|(near zero Eshig (NDC CHH| 9.6%
M 20| HX]|(near zero energy) =; 7.
energy) 4
7121712t 2171712 =7 ZFE7|7|2F =H7|7
ZF717| HUHX|Z& OfE 15% |oHX|2& Oid 2% e
Ol4X|== ojd sy (2030 A7kX| 2015\ CHH|
1% A (»2030EH7FX| 20154 X[E=0HX|] 20% HZH
CHH| =B oHX] 13%
2

Z=X: Elmar et al.(2018).

2.3.3 203049 2a)IA A= SHO =4l Hiul

e|Lt2tel 2030 2AVtA A= =2EW
7|1Z0HBAU) CiH| 37% ZU&5te 248 2HZ 511
LE2ZHE A AlSH Q=HA|OHBAU C
—21%) sEC= Ot ZHE=Z & & UCL

B, 2030'F2| 24714 =8 HESF MR 5A36008HE2
371, 2005E (5459148tF) 20t 4% 44, 2013

£d0t NDC= 20304d 24714 HiEE=E
ULt 0] ZH= H|5HH BAU CiH|
Bl —29%), HAIZ(BAU tHE| —29%), E17|(BAU CiH]

1990H(22192942+E) 2L 83%
ZEA

[

5t 2:3)0|Ct,

1990 CHH| 2030 2O 4= 7IE22c= FEUE(—40%), 2HAIOH—25~—30%)=Ct

HQl ZHC} 2005 tid] 2030 EthE 4=

dhiE 45 722 LE(—26%) 20 ta Y2 SHOL

_37_

= J|2o25 FHLICH—30%), O]=(20254
Z —25~-30%), E2}2(20254 7|12 —37%)ECH 24220l 2HC} 20134 CHE| 20304



H 2311 2016 7|= O|AHS}ERA HYZ=2F AFQ| 207j22] NDC H|@m

L=
ChAF GHZé;)llfH%%r EERY | 7|FQE | SO =Erpy IMM | LULUCF
(HITEE COze)
=2 13,030 Ziokz | 2005 2030 -60~-65% oz gg |z gle
o= 6,490 HCjzr | 2005 2025 -26~-28% 23 =gt
o303} 4,450 Moz | 1990 2030 -40% =X | F= 23
ol 3,650 Ziofe | 2005 2030 -33~-35% =3t Jts | o2 Qe
2{A|O} 2,220 Moz | 1990 2030 -25~-30% g olg| =%
A= 1,410 Moz | 2013 2030 -26% =g =gt
EEIES 1,149 Mz | 2005 2025 -37% TSt Jbs | =
ol = {|Alof 919 BAU - 2030 -29% (-41%) =g =g
FHLiCH 891 Moz | 2005 2030 -30% =g =gt
ozt 859 BAU - 2030 -4%(-12%) =z |3 Qs
HA|R 704 BAU - 2030 -25% (-40%) =3} Jbs | =3
BAU - 2030 -37% 3 | =5 AY
1990 2030 +83%
o= 694
r3an| 2005 2030 -4%
2013 2030 -23%
QAE Yz|of 653 Moz | 2005 2030 -26~-28% oz gg |z gle
AbC|of2}H|of 628 esIuEL - 2030 | 130 HEtE CO, 2|O| | Qg QU= | A= U=
E7| 517 BAU - 2030 -21% zZ3 |3 gl
Hot=2|7t 496 - - - - g elg| =%
Ef= 395 BAU - 2030 -20% (-25%) =3 | =5 AF
at3y| 0| A|Of 334 Zlokz | 2005 2030 -35%(-45%) st =gt
23a10|L} 310 Moz | 1990 2030 60% =zt | Fz AY
CHot 298 BAU 2030 -50%

1: IMM = ZHAZHALIE; LULUCF = EX|0|&, EX|0|S #i3} ¥ A
X: NDC = £ 5(2018); {2t INDC = Republic of China(2015); 20164 O|Atg}EtA HIZE 2 Le Quéré
et al(2018);, 20164 247tA HYZEZF = Olivier et al(2017); St 2AMTtA HIER = 2AUIIAT Y EME

(2018).

Wy O
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234 20304 SatA A= FEW A T

AS7A|2 =25 HIZHCSZ 2030 247tA U= 2EW +Zo!

_ =2

o

23202 Yt

=

AR, =7t 227t 4= SEQ030'E7HR| 7|22t BlWsiM 37%E d5)= =4l 7|=Hist
oot SE(I2[HY)0| S1A5| 0jFetct. bl Ciefe| 247t TS YA SE(NDO)EL

0

CiAl=2 Of+{&0[ ALt 24 ot N SOEH =47 f HiES AY
SHIt S/1040 3 HRl2 S SHE 28T A= S & UM ORI d2 MIF AY+HE
HZF0| HAH2Z SIHE[R] E/UATH= AO[E}. J2S Yohet oA 7|U42 2ERS 712
st LHE 2HL2E AS A4EUS += AT, T dFH2=2 Solste =20
W5k 20| FUE AO|CE

U :
AR, ol +Zoe] A= F& SHE =4 7[=8st 2et SH(PCCRt [EAS| Hi4F)
Ciblsh 2UACH 244, 2030972 A= F20 M= 50% 0|4 Z4=3l0F ot= SHS 12{ct
Oie|gyol =4 7|=¢s} 2tet SHO| X O[RICH Bore el A=ol|HA | HS
Y 72852 dsid Blg S7F 2EYo|LE 2o & 7|7|( |7| 3)°| olHz] =& 74
SCMO| =R g2 Hol Ofﬁ!'if. ZZOUHAH2ZA, £ HY SgE22M 26t

Wl r@

—

J

1
s
\J_D

|-Z

Aol el g & MU A| S5 S = o & e =9
AR 22 & 24714 BiE A RFXH%“)ﬂ EH@ =2 B30 U= $—Er | 7P‘*ij
Q%*%(—EE'%'%MS, gFAE S E@) =S ?—E—ﬁfoil =2
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3. =;ll d& MiUX|iaH g X 2 WS

3.1 Wl dS0UX AH g

HESREL| 2AVIA BIE2 o|HR| AH|E APHde=s AA =0 Tt O 3.1.12 20153
S8 O|AS}EtA BiE H|S HEF L] 7|0 =S LIEHH 200, 2018 O|HZ|SAIRKES (O]
HZ| 22| 3T, 2018)2| 20153 228 O|LSEA HIEH|S & AS0|HA|QF HHE F20t
F29Y oHZ[JE OHR AR S E HIZ2Z O|LS}EA HiEA |42 eHitst] HEEE2
OlAIBIEIS HIBO| ChE 7IIEE 225 ZTOICL 1 23, 23| OJMBIEtA HET Z 1A
©20| 612 GAS S5 ONSIEH 1Y BIEO| Of 60%, H7| 2 AL} 2L 0y}
Sha ZHHNZR0] O 11.1%S ARI3ID UCH 07lo] BBLEE 2 U2 o 06%2l
HEBES o&F 1.7% S ZestH, =7t O|AtstEtA HIES S| OF 20% LS A= A=
HiZ22 2de 4 QUCH £ 20159 A HESEE A O|AStErA HIZE2 =2 WA
HISO| w2t 218 HiE (2F 7.7%)EC0= 28 HiE (2 12.8%)9 H|S0| & Ae=z = £
QUCE.

6% JIEAIA(EE)
69%
1% 22IEHZEIH)
oI X ‘ : 20%
(212 2l) 119% JFEARI(IE)
2% S3IIEHZHR)
Source: 2017 QILUXIAIE2E SHI/ 2018 HIUXISHSES At % A2, HIUXIZEHS A
2228 HIUXIHE HUXIAIZE SHE BIE2Z 0|MSHEHA IS |*§ SHHREZAIZS)
a3 311 20159 22 Oo|MSIELA HiE H|F1t HEEE2 7|0k

O 312 HEFE 24714 HIE8 HalR0|(”™ tCO)2 20109 0|2 71Hd - HUEE2
SN BIET A7 22EA] U2 HdEl= BAIZ[QCH HEtHo=z Ty HEEE2
=274 HiE 20| QHEstE|0] QU= B, SSF &2 247tA £ 3717 =01 &,
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2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

EOIE-AY mllEmAeZ
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o, O of Jzo|L} & G L= O|sHEtAR AE0e=2= df
Aot ALt HEEEL M2 ChE 2320 oish xfEstel d2x
H2 (tailored approach)0| T3ICtD A9t QICY,
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Oﬂﬁzl 22 8T S22 = D=2 L2|L2t0| M= EERS: Energy Efficiency Resource standard 2 &7|=l
A9do=z AOH%O_' Y0 LefotH 770, EY|01=2003E SHE= (Flanders) Y& F 2F20|AM A[&5H0] 1674
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1) 33 2=2Ee 22 olst A=2E 2 ¥

(1) =Y KfW-Effizienzhaus X|&TZ7]24

KfW-Effizienzhaus X[EE2IHES 59| 7|
KXo WEMO T2 7302 HX

XEez FEEC 0] XHFE2
253 2|H|0]8E OfL2
S0 2ZRAHOIL HUYLKE
KfW Effizienzhaus F2 AZ9 X HX] A2 7|
% +=ZQIXIE 2l0|ctH, 0 o= XA 27t X5 H
71E HE UXIEE 70 2[cH|01H01 CHeE 21 BAZH(KIW 430)2 7t+E 30,000EUR
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= Q! = FEIEHE XHEH, 2 NEZ= 0410 0ot =7t 2
ghe A 7tsoltt TS B 4.2.2= 2|=H|0|8E A=0| HUX| 450l TE 22X 2
Ct 2|cH0|Me] Z2 AF HFE OUX| &8 | 115%0 sidste 2*x XE2
U= = BR0= B2 8 tH| 1AUA] 22F 160%, =S St
EEd 175% &S USotH ExgS US = Uk Eot Y H 27| I7|X|9 J*L:

[Ef TFE JHE =XI= A[H e HIEO| 2 15%2t 10% +=0i|lA 711 2|0 7,500EUR 2F
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H 422 £ KW 4300] M2 ofX|Z 83} 2|cHo|M Bx2

= oHX| 45 7= HEF 72
KfW Effizienzhaus 55 K| ICHAF H|29] 30%, 72 %|CH 30,000EUR
KfW Effizienzhaus 70 K| RCHA H[29| 25%, 7F+& %|CH 25,000EUR
KfW Effizienzhaus 85 K| CH4F H|89] 20%, 7t £|CH 20,000EUR
KfW Effizienzhaus 100 X|QICHAF H|82] 17.5%, 7t+% #|CH 17,500EUR
KfW Effizienzhaus 115 K| RICHAH H[29| 15%, 7F+& %|CH 15,000EUR
KfW Effizienzhaus Z3}XY K| RCHA H[29| 15%, 7F+& %|CH 15,000EUR
o P I EPN X|@tie B8l 15%, 7t %t 7,500EUR
NE =X K| QICHAH H|-RO| 30%, 7+7& Z|C§ 5,000EUR

EXN: FaH, O|RF, AER (2018) 55 OUHX|IZY X =257] 3 X|AFEM At AT, MEATR
(Xt2E: http://www.kfw.de)
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AIE HSXEZ0| U= 7I1E U= UK 223t 2| H|0[M40] e SXHXI”F (KIW 151)2
#20[X= 0.75%= Z/f 100,000EUR, £& &M ZAte| d<0l= 50,000EUR
SIE2 HE0| 7tsolH, SH OUX| ds 24 Al AeK|EZ EHI0IE)2=2 27,500EUR 77t
A J20M ek ga o+ UL Je BA2 Helg 745 = gl T7] LA o=
BT K551, 1092 DROKE U K| TS £ £ 2 25 2 B Aot
MEIZHZ 2T 307K, G| YUA| MBS HO) 109K S 4 QICh T2 B 4232
20184 7I&E 7|EHE OUX| SAAE E2 09| HEXR0|C.
E 423 4 KW 1510] 2 X223} 2| cHo|M™M 88X =A
2213 25 £ N
B o 812t A1 ol 12t
0.75% (0.75%) 4-104 1-24 104
0.75% (0.75%) 11-204 1-34 104*
0.75% (0.75%) 21-304 1-54 104*
© RER O|R:17G 7|20 BHRE[Z|TH0| Ol SARK[RZ=0| CHet QLS A Z.
oky| YA| Mgt
AZH AUO[XE (F=OIAHE) oozt
0.75% (0.75%) 4-104
M2 JEXEe (EH01E
H=0HXIEs deEE 72
KfW-Effizienzhaus 55 BAF=29| 27,5 %, 7}HE X|CH 27.500 Euro
KfW-Effizienzhaus 70 SAFZ9| 22,5 %, 7FEF X|CH 22.500 Euro

KfW-Effizienzhaus 85

8Atg2l 17,5 %,

=g

%[ 17.500 Euro

KfW-Effizienzhaus 100

sAE2l 150 %,

otre

Z|CH 15.000 Euro

KfW-Effizienzhaus 115 SAF29| 12,5 %, 7FE X|CH 12.500 Euro
KfW-Effizienzhaus 23} XH SAF29| 125 %, 7FE X|CH 12.500 Euro

Heizungs-/Luftungspaket

sAg2l 125 %, 779

Z|C§ 6.250 Euro

EinzelmaBnahmen

BAEC] 7.5 %,

e

Z|CH 3.750 Euro

0710l =7t= olluX|zE=t

HI29| 50%, TZHME ot 4 000EUR 7HX|

HEIIS S5 S U HNHANY BE
4 4 9Om, YRT
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(0.25~bkW)Z 7,050~28,000EUR 7tX| HA| HIE2| 40% O[LHOIIA 7t HAag XIZ(KIW
433)2 s & A0

I ATHMOIAX] AF2S fet HY717] Ao et SAMKI (KIW 167)1h EfE, A,
=9, Bl0|Q0A, XE S MAFLUAXIALE & 2t MFEH| X0l 2t 8AF K& (KIw
270, KfW 275) &= OpE%0 QUL

(2) 0|= PACE(Property Assessed Clean Energy) M=

0|= PACE(Property Assessed Clean Energy) M= 33X2S Sall AXHA0|HX]
H OUX| 22 1M Kg2 XEold, XY 57 UMlot= MAME Sl F7|ZH0 2A
Hetet 2 IS St= XAFEE XEAMEZ0ICt 2008 =210, 71 AR O A K]
2 OIHX| 28 A Ag RES flo MAMME e = U= HEE

3670 2t DC 0N ==QUL, 2071 =2t DC OfiA &K= 0] Z270| 2YS0ILCY.
T FEE PACE 22 A2|ILI0tRt E22|C, 0[X2] RO A= QUCE7) T2iLt
PACE 9] H&& Al 2Xt ZI|X| A1 oH17| 22l A FEZ8H (FHFA! Federal

Housing Finance Agency)2 MFE0/d 225 0|f= o HTHo 25 & S0|H,

Rl
0z
ox
IE I

=
O
=]

ro

PACE £ XXtz Alg S22 eHEEsHMS2 AY 271X & 2 A of tHoll 255
H7lotr Z2ds S=A7|7] g ALYt SUE ZMS0[CS).

c_) -
Mol siAe PACE 9 M3 E3 (PACE lien)2t #EHE £20IM|, 0 H2|7t ES4t0]

=

e UA7[ THZ04l, OHOH OO CHE=0| 2= EX| E2H, HHA| X2 2AF7F FOHKofA

HEEA, FOIAE] USRI D2t A7 S0|40| ZYe -~ RACk= AT EeF PACE
I

MHO| LHE FAEMSEH =S 7KL V| 20| =
= PACE zH20 tigt SXIE ZA| RAAL 0I1F HEE H2 S
XIHEL9)

PACE D272 RO BSM0| 1ZE7| ME0| MFA A/ Z7|K] 3 MA HE
LD 22 OO SO 2ot FHE Tte 2 Xz0| XgE UL, R A2(ZL|0F =0M
1S Bill 242= PACE MSAA +dHES Q+ot= Y= AE SOI0

M
FAEANS0| F200 =R
7K ok A 2H=2

7) https://pacenation.us/pace-programs/

8) https:// www.greentechmedia.com/articles/read/trump-administration-reverses-course-on-pace-financing#gs.
e20vXoM (20184 102 159 &)
https://www greentechmedia.com/articles/read/after-fixing-a-conflict-with-mortgage-lenders-california-expan
ds-pacettgs. YNAJPNw (2018E 102 15¢ &)
https://asreport.americanbanker.com/news/new-tactic-in-lawsuit-against-pace-providers-breach-of-contract
(20184 10€ 15¢ &)
https://asreport.americanbanker.com/news/pace-loans-are-not-consumer-credit-says-federal-judge

9 http://blogs.law.columbia.edu/greenbuildinglaw/2012/08/31/pace-update-court-issues-decision-concerning-|
itigation-over-fhfas-stance-and-agency-issues-notice-of-proposed-rulemaking/
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EU O 39 F2 AMMOIUK| TS0 SUEOL SEHOR O|LiX| EBIHM Ao
BQOIE D7 X0 F2ALE HMYS St XIF O}R10] O|R0IX|T Ut 2L HYo
M3 WAL BSH CiLL oK 122 F4HO2 A7S 35 EXIS S0 A2S Ik
CHOMEIQ! AR WAIOR AfRIE0 TSt B3 G{0| 23OILt T|E 7|BSS BOJEX| oD
SYHOR 0|R0{XI= WAlo|C

Citizenergy (https://www.citizenergy.eu/)= O|2{gt 22tRE HIQ| A2 EHES

Soff 7 M99 Lot XE/ks WAl Z2HE Z 2l

HEE 2fQlotl oiig Z2HES XFE +~ UACH, A20|LHE Sofi ArH0]| CHer Z=2LH
ojzis SFotal HE Citizenergy ARLE 2IHS0H SHSH tigh 71219 d&is 7t
=k UES FIEH0 UL

O K2 OE, A, A2, 2 71, Eda, Mg MMEsSoz FEH0 HE2
Y/ S Aigs ZeFdl OIS g gMe=z &4 ele/)2t & OlAE2 D=MEn|Tt
HO[5IT. A2 S FARIAITE FATE L AIZHO] X' S0ff SHHOY| SEXt 420
et OIAE XIZotH Ett A2 FAls Z2HE AH|9| XZ0|H A4S MSE22ZM
D=HES BE ARFZ HOE + U 2. SS9 ZEH2= /Igols ER0U=
A I VB BA RYS Sl S5 FAQ V(g Msts YA0|H. 7|89 ER:
U= Ol 0] R0z Mz & 22H 0 g 7|t 80| =5 Z=HE0| X[EHok= Z0|H,
SctRE B A1H0 toll 22H 2H0|L &F, = 55 W2 Fhlots Bdg 7189
KIEH0[Lt EX=Z0] HHet 0[9f0] V| 5 S8 = 7| 88 22 gHIZ NSk e

LY.

Citizenergy Off 7HAIEl OUX|2&7ld E=HE A== J=0tE[0t2] RX[E "Our Joy™ 7t
OIC} 19974 AMZE A 2 500MZFEo X222 CROENERGY Of oJ3 O|UX|&
g /M T2METL 75 2|2t &7 0|R0{FC, 20173 3 SAE AZSIAUL.
[HE HEfZ XYFERAOM, & EXHIZ 60,00082 & 224RE £Xt 25 10,500EUR £
SR, 2016'F 1E-4€MK| 2 MY S B ERACL

LeihDeinerUmweltGeld(https://www.leihdeinerumweltgeld.de/)= &tz ZTZ2H

ES 95t 5% #Z0| 2QC MY SAUBOD U T2MEQ| YES BFOR,
D2HE 43 J|BES 07 8RO J|BE, RIS X k53 SAO) 4o QU=
ARO| EXE 4 Qs 7|/ BT WOl SHLW TRHEQ| XATtsY, A48
HelEe 7120 02 tE 8% S2ASE WY ZUBW xUsE IFY 4+ AU
RIZNK| ATT 42018 5.94%2 SXI0| U3t £2 £UST SA0| BHO st Q1412
£0|T% St SHES YAGIUCL 2018 112 & namEQ) of

= i o
9,111,500EUR 7} EXtE|iCt RE DZHE= HELQ (] MOIENM T2ZHE 22
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QFok= otz 717D, 01t =& H SR o X20| L= XS/ g 42 YA

www.crowdinvest.de 2 S22 HY 240 T=H X 3074(93.8%) ZZHMET}

S0(1, 17§ Z2HE 514,500EURTA 2| 5.6%)7t MStSIRCH, 17 ZENEE=

D2HE YU W2AS 4 O, 0] 5 KM U= T2HE|

[0 O
>

EXE ZEZLR & SYC=FHO| =,
K7 |RHE ALO|9] MR FHI|EH(Mezzanine capital)2A {IBE7F W2 2HEHCH= CiA
=2 4-8% U2 O0|AtEE MISoldl, 0|2 EXXES |Reg = Ut
0] SR HIZ 2|2 AMIMO|LHX] FXH &2 OfL|2t 8, AFAIY, Z3t SHE A=2
|22 3 MEIA S A= B2 04X ES/4ME ot Z=HEN| st X¥: S71010,

X 74 5d, HE f22= 2f 18% Y XK[stl UL

2) O7 2 2AEY FUS gfst #E NY 2T 7d

S22 oM VIE H=20| F, VIE, £, 222 5 EY A52 F= BHY 10%01dE
HAS O, HHX|ZEFFHE(ENEY, Energieeinspar Verordnung)Ofl T2t Y& UK &2
Oz X B2 MMol=S 8ol ULt Ol =9 <2 o M, WK SA
s= Mo =H Ohg 24 7171 Eeie 7K ds2 7oty | 0E7] =0, 210
A2 2|ZEY V|3E Z|CHet EEotnAt oot

71& =0 Chet OlUX| Hot 82 24 SHFE SOl ol A=0i Hlol CiA 2tafoliA

ACH, B HHMTZ =2 1XHX| AL MNEHF 7|1E2] 140% +F0IM

C= ot Ot ot WY A 7iM 2 M, REFXE Tl 32 HEL =
12 WAQ| o|Feh= V2 EE S BN R 2E 5%, IS, =, 222
D2MEN MZEC
CESH HHEIRIRIE 23 30| MM XIEE (EWirmeG, Erneuerbare Energien
Wirmegesetz)2 7|& AS2Q] HHAAR WAHA| LAY SOHXIE 15%0[4 ARSSHA
Lt oiiE OIUX| A2HF HA| OHX| 285 O =0|=5F 8ot ULt 0l= LK
CHH| AIXHe SoiIHX|2] 01F HISO0| Ii? R2 SHA0IM 71e g8 =20l AIES
7| $oll 2008A HIHIRHE =T 301 2ol == £HOICt 0|F O] B A

KIG-H(EEWArmeG, Erneuerbare Energien Wirmegesetz)22
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RSESPeoNTS
20| CHet RS2 UH PHOIA HQ=RA7| TR0, Siki= BIHIFEIE=23 30| XH0i
X (EWarmeG, Erneuerbare Energien Wirmegesetz)til 7|& ZAZZS0f| CHh AIXHAL

SOUX| 82 ot AL RAIEHRD ALt =L2 HHXIEAFH(ENEY,

ra

O
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Energieeinspar Verordnung)dt X0 XIEH(EEWarmeG, Erneuerbare Energien
Wirmegesetz), HILX| HFH(ENEG: EnergieEinsparungsGesetz)S £&610 =0
HXIH(GEG: Gebiudeenergiegesetz)E MEoI 1At =2 SO0|Lt OFE] &20f| 0|2X|=
ZOIRUCE O Hel ME Atz 71&E =2 MYS0LX| 018 2F e R 2!
(@]

UL

424 £Y J|E AE O|UX| B8 BYU 45 FH
e
ox" Wit MH| i 3 Fo, = 7l M8
. T3 27 oA
EnEV HEE gligh HE 10% O|A ZIHZE, =M, 2|2 EHE A
- HAE QO] 7§Maf 2= 7-|o| =)=, |A_FII.7('| pSE=
penill by o X|%, jé—E‘ % HI:I:I_Q_AO-” [H OEI_T‘_ E 7|?__ &l_g
M=EAE IXOHX] A0 7|$9| 140% O|&} =ty

L]
R IERE ST

(EwarmeG)

218 9 HFAE USS ThY
ch7]7| THA| (2efet IASHs Z9E Fle)) 15% Ol ARPMOIL{X| B8l 0l ol

(2) AA Muken UK 2235t 74

AQAE ZHE(Kanton, )E 712 OIUXIHO| tist 282 7I0|=212l8 MAGHIAL 3
2 X HHZ 3|2|(0F2f EnDK, Konferenz derkantonalen Energiedirektoren)s
Eoff 199298H Of|LX| 220 et ZHEEH B0z MuKEn, Mustercorschriften
der Kantonen im Energiebereich)2 X{Eiotl QICt.

2014 EnDK = 7|EAZ0| Ciet 2|22 Al KUK ds/iME WE2=Z o= MuKEn
20142 HMgotil, 2020A7K| AALS B= = OUX| -0 BtFHot7|= Se|3ULt.
MuKEN 2014= 7|1E d=0| et 2222 A, O] ds 7|&= d2totd, =Y 4|
WA AlOf HIRMOIHXIS Z|T AR HIES 90%= Higtotl QUCH HIXHMOILX| HIE 90%E

2

ok JIE2 B 4.2.5% 20| Thfet olR= O, 2/t JMAC W8S SoiM oL A
dSSHE Y = UES HEE RYoM 2&ot/| A0IC 90%2| HIZHHH LKA
20 A H ol = 1219 1T11uHME =7tsoM ofl, 0] 7[=lE
2E5 et BoUX 27E2 10%0 oigdls MMYUUA =0IL, A= 20
o[RS FTlot/| P&l
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H 425 MuKEn 2014 H|X{AHOJL{X| A}R 90% W|3t0| CHEH EZ CHOb

1 |EHYE S22 2% (&2 oHX] Z7|ZEHe| 2% 0]d)

2 |F URR ENE MESL FEHz T oot WYSoHARE =

3|43 NY 31T 4% SEHDE A7 LY U 3 42 100% 3T

4 |7hx SEHTE A7 U U Y SR 100% 3T

6 | YT (14 =S 25% 014, H I T 27| 60% OfY)

7 |8 JEHIZe HYE AZ (UXIZ7IEEHY |2 S5kWp 0]

d

10

WHHHXIE SYL 7IM SSHLZ 71 MARE S| L3RS S
=]
]

=
(REH, B3 X £, 37| S0l FO|L{X| Fsfe] K4 25%0/4)

oK

1

= Q|

8 |HzuH (gime 2.0W/m’K o|gol 7|& &= 0.7W/m?K Ol &= 2 wH)

g |FISH QAHEIAAZ (YZHE80.6W/m’K O|AHQl TIALE, x|, CiatE HIEHS FEEE 02W/m’K 0|8tz
CHE+ A A BAE oYX 7| EE & 052m7°0|4)
st

11 |E€m& 70%0|¢2| I E=|+at|HA| EX|

—

EX: F2H 0|2F, ERL (2018) 55 OUHXIZHY X =257] S X2EH MY AT, MSHTH
(RKt=&: Stadt Zurich (2016) MuKEn 2014: energetische Vorschriften fir Sanierungen, Energie-Coaching
Faketenblatt, Stadt Zurich)

3) A= oy 45 E=2 3 B

(1) EU OuX] 853N (EPC: Energy Performance Certificate) X%

EU EPBD 11&= OHX| &=t =0 T

ol
ro
Ral
H
!
ool
0z
>
N
k1
4>
fo
(i

Z71 A7 | 1A}

ol= =XNC= 3YUFE0| ZE A28 HACE UK §53HA (0I5t EPC: Energy
Performance Certificate) AIAEIS ZIEE2 H&otT QUCH HEL| EPC &= HE2| Of|HX]
7Y 3 i HaE =2 HESS 1 AU00f otH, s/ 2ol et HESE
LZafoliof oftt. Ol= Hol| = M2 7id HAEE Ot 2 B2, 3, 528 4|
MNAEIS X3 3 JHXIE Egoks UMl Hs/10) et Hets MAIZ A= 2l0jotdl
UL Eot, ARFO EXA A0 =22 & + Us oUX] 2 4L Oy HI8HY



et WSS HIBE 4 UCk ¥ EU SRTSS L2i#2 25 EPC AIAHIS
210 Q1O0, 0of T2t KIS LISOILF B4l ofzte] M7} QUCt. EPBD & EPC ©)
5 971712 10902 FEsHT ct

(2) ¥=29 0|4X] M5ZHM (EPC: Energy Performance Certificate) ZiZH

=2 0K SAUSM(EPC: Energy Performance Certificate)S Sall £a4t2] 0f|LHX]|
dsS AHXOZ HIkotl 280 M2t A (F182)0M G (FINEE) Sa7HK| 270t
QOH, 8XHEZ TR AEL 20074, HIFHE HEES 2008EFE &i540| 9|25} &AO
H, oXf 2= SS4F 040 2 A 7240l O] QISME MEot=E &ofdl OFEE Al
FHE =2 200I2E, HIFHE =22 Z4 500020 A EIEH L0002 E2| HZO|
St Ut

Y= FEH AHFUE XLHEEL(Ministry of Housing, Communities and Local

Government)d| 2™, 2006 0] M2l AR0|Z 2016E7KA] 10AS2t 713 R
S20 F~G 529 A2 HIE0| 17%0A 5%7IK| O{ROH, 1§ 77t A~C F7te

5%0IA 30%7K| S7Fst ZOR LIERHTH
EPC ©f OL{X| AIS & ORAISIELA HiS S3S CHAl oY 7420] SIKf SA6HT U= 2840
471} OL{X| Z20| E2 XS FF ZL 220| DY B 4 Y= 880 $502 12E)
2Lt 0|0} THAH 7 R HI7|Els 2RI QIBSMES RAs| Yot Wt 7IE9 M2y
U 2X0| BNl O, B2 7|E 7120 B T SO UEt ASTkSS et g,
2120| UL HIGHK| QTME TIET|O] MK MBI EXf 0RE SHQIGH| O
3747k 7| TH2O|Et.

%=0| EPC & THA3| 3

9| O|HX| YSEtES HAlok= A0| OfL|2t HIE 25Xl 0K
2%t XX|2t 0| St HUEME 3 B HIE &2 HAlStC= FOIM AlAfot= BEZE

Ct. OJ8 4.2.12 G= EPC 9 OjAl= otHE %*]1135, SMOIM HAlok= 1. Tt H=HE
(Increase loft insulation to 270mm), 2. 2/ =& (Cavity wall insulation) 3. 2/&
A=t (Draught proofing) ZX|0| GAEl= H|Z (Indicative cost)lt 5 3E7F MHHMOZ
HUS £ QA2 AC= 0M== HIE (Typical savings over 3 year),

=
/tSOE SO tiet S22 MSeth Lot 0f M7HK| =XIE &9
|

ES3?! 7120 &% HMHCZ (Potential) C SE7HK| 7iME ol
0] 29| o4 H ) ER20AME= 0] &of 37t

£ (Estimated energy costs of this home
, 8 (Heating), 22 (Hot waten0l| AQ&= A H|E (Current cost)zt
JHM ZEX| 018 KIEoHAH 2 HI2 (Potential Costs)S H|wlol EOZM OjAlLl= HZHIRS
Elz 0t Hk #E0M EXHIES 89 + Us XIE HHo = &+ UL 7|=A4=E
K|A[etCt.

EPC = 28 482z g5 ACH 20X [0M= BA|, XIS, HiS, &%, HE, HH0,
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Had 28, 28 S 0] ZOf HUA| g5t HHE B8 28 &S F2lokl, AEA
of et §=2E MSet. 3HOX|0ME 0= 7tset WA 2&eh XS0 Tiet Ol
FAHIEL Oflef oA 2 HIE X S0t0f CHoll AtMS] Hlw 4ata, 4HO[X|0lz 20A
AR tiet 22 oid A=0] &d0 OiXl= 3, ofid d=29| |?HE & S8 oA
Qg SO el 2Fettt

Energy Performance Certificate (EPC)

@ Crown copyright 2009

17 Any Street, District, Any Town, B5 5XX

Dwelling type: Detached house Reference number: (0919-9628-8430-2785-5996
Date of assessment: 15 August 2011 Type of assessment: RASAP, existing dwelling
Date of certificate: 13 March 2012 Total floor area: 165 m?

Use this document to:

= Compare current ratings of properties to see which properties are more energy efficient
» Find out how you can save energy and money by installing improvement measures

£5,367
£2,865

Estimated energy costs of dwelling for 3 years

Over 3 years you could save

Estimated energy costs of this home

Current costs Potential costs Potential future savings
Lighting £375 over 3 years £207 over 3 years
Heating £4,443 over 3 years £2,073 over 3 years
You could
Hot water £549 over 3 years £222 over 3 years save £2,865
Totals: | £5,367 £2,502 over 3 years

These figures show how much the average household would spend in this property for heating, lighting and hot water.
This excludes energy use for running appliances like TVs, computers and cookers, and any electricity generated by
microgeneration.

Energy Efficiency Rating

Current | Potential

Very energy efficient - lower running costs

The graph shows the current energy efficiency of
your home.

The higher the rating the lower your fuel bills are
likely to be.

bl D) ‘ The potential rating shows the effect of
undertaking the recommendations on page 3.

The average energy efficiency rating for a
m dwelling in England and Wales is band D (rating
60).

Not energy efficient - higher running costs

Top actions you can take to save money and make your home more efficient

Recommended measures Indicative cost T):Jp‘\’i:fl:gs;ev;nmgs Aéar:a;:IeD;‘ilth
1 Increase loft insulation to 270 mm £100 - £350 £141 O
2 Cavity wall insulation £500 - £1,500 £537 0
3 Draught proofing £80-£120 £78 o

See page 3 for a full list of recommendations for this property.

To find out more about the recommended measures and other actions you could take today to save money, visit

www.direct.gov.uk/savingenergy or call 0300 123 1234 (standard naticnal rate). When the Green Deal launches, it
may allow you to make your home warmer and cheaper to run at no up-front cost.
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Display Energy Certificate @ HM Government

How efficiently is this building being used?

e onk Dage Certificate Reference Number:
Jubilee House 1234-1234-1234-1234
High Street

Anytown

A12CD

This certificate indicates how much energy is being used to operate this building. The operational rating is based on meter readings of all the
energy actually used in the kuilding. It is compared to a benchmark that represents performance indicative of all buildings of this typs. There is
mare aclvice on how to interpret this information on the Government’s website www.communities.gov.uk/epbd.

Energy Performance Operational Rating Total CO, Emissions

This tells you how efficiently energy has been used in the building. The numbers do This tells you how much carbon dioxide
not represent actual units of energy consumed; they represent comparative energy the building emits. It shows tonnes per
efficiency. 100 would be typical for this kind of building. year of CO,.

More energy efficient

A 0-25 m:
B 2o

._._. o
@ 8i=78 : -
50

Mar 2005 Apr2006 Apr 2007

@ 76=100 100 would be typical
e ———— R R U S e A

This tells you how efficiently energy has
-ﬂ @rﬂ mrﬂ 25 been used in this building over the last
three accounting periods
G Over 150

Less energy efficient

Technical information Administrative information

This tells you technical information about how energy This a Display Energy Certificate as defined in S12007:991 as amended.
is used in this building. Consumption data based on Assessment Software: OR
actual readings. :

Property Reference: 881123776612
Main heating fuel: Gas Assessor Name: John St
Building Environment: Alr Conditioned Assessor Number: ABG12345
Total useful floor area (m?): 2927 Accreditation Scheme: ABG Aceroditation Lid
Asset Rating: 92 Employer/Trading Name:  FriorgyWalch | Ld

Employer/Trading Address: Alpha How:
Heating Electrical lssue‘ Date: 12 May 77()0 ’
Nominated Date: 01 Apr 2007
Annual Energy Use (kWh/m?/year) 126 129 Valid Until: 31 Mar 2008
Typical Energy Use (kWh/m?/year) 120 95 Related Party Disclosure: CnergyWalch are contracted as energy managers

Recommendations for improving the energy efficiency of the building
are contained in Report Reference Number 1234-1234 1234 1234

low Way, Birmingharn, B2 AAA

Energy from renewables 0% 20%

a3 4.23 g DEC(Display Energy Certificate) 0| A|14)

14) https://webarchive nationalarchives.gov.uk/20120919233320/http://www.communities.gov.uk/documents
/planningandbuilding/pdf/768325 pdf
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ALt CH2 F85A| S0l Qlof H7H o 2487810 QE(Z 45810F AH|KIOICE 2t 553R2)
=

a2

il

£ RHoI=SE & + UAS A= T 00 ghol, M8 AHAS2 OUAes o=
Qlolf F=H2EY| HHY ST QU= 2 AHAE2 S 3 14.637=22 EH=t
U ACZ Ofefotal UAAS.

Chg 19 4.2.4= EEC O ME JHE SRS HUA SEAES S5 2 0|0 18
4252 2 2718 Z BY+HE UA 2232 St BYEsS delgh A0(th

0% 0% 0% &0 % 100% L% s 160% 180%

Britivh Gan

Cambxidge
EDF Erevgy -

DEEC Yeor 1 WEEC Year 2 DEEC Yeur 3

J% 424 Y3 EEC 2| Th4 ofuX| BIA A 2E TN WY
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Opuss Ereegy ] l

DEEC Year ' MEEC Year 2 DJEEC Year 3

I8 425 Y3 EEC 278 WLHHE OfLX|ZBSE S ofux WL

Forfori(2006)= Z2H#&C= EEC M=7t 3HSQ &= S0t 727.6PJ, el =H?I

442.4PJ O] 164%E Hdet A= HEIILUOL, =1 0|z Fder AYAte] =1t

Sd=0[ 2005-2008F SHZ Ol Hir 2li7|Z LHOf| oF A= DRPFER0| S0/t

2 o AMRAle 8820l S0Vt 259 SHE OldotA| 2et dS dotdl, J[E
A o

E0l0) w2 F7t A

1

SRSt Aoz Wrtotl QUCh EF EEC 9 HIBESH0| tisiMe BR= GJE 9 0.
E, 04Xl SgAt= GJ G 0.98EUR, HE 7|0A=0] GJ & 0.3EUR 9 HIES F&ot0

Ate] BHHOZE O|X| HIgNC2= GJ Y 0,26EUR & BHot 2T AbX= GJ Y
1.132EUR E&et S0E M2 A= =il Ot

EEC o HZLZL2 free rider 81tLt comfort 21U IS & 0|4 X] SHAZFO| 71H
HOH=7| SO 7 A7 HE HUXZHC=RH 6% HRIE2 AMtE =

MEH MRO| 471X] HEE RS, HRYEE Hs HEI9S HESIH MEHUCL
Ofgem(Office of Gas and Electricity Market)2 0| 0jL{X| 32Xt QFH|=2o| Aldtr|Ho
2, 38 77 A%50| ot =gE =7t A 7[#0|C}. Ofgemd 2 OIHX| S&4t &
SO OfF CHA OfLX] MHIA AHXIOA OlHX] 2E=HE 2F0ol, 0 02t
7ol R ofdl UCH, FUHXe| &30 tlHXgE3st A0 aigsk= A, 0[0f

HUX] 28 S0l Lot E=X| S el =2 ¥7E 59 & OfLet, B0 T2t

o O

10
IZI:I-IED

=
M

[Tt

rr

16) https://www.ecofys.com/files/files/aid-ee-2006-evaluation-energy-efficieny-commitment-uk. pdf
17) https://www.ecofys.com/files/files/aid-ee-2006-evaluation-energy-efficieny-commitment-uk pdf
18) M= 0.8, 7tA 0.35, MEH 055, 47 046, USFMRIIA 043
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0| 2B 5 U F= MAY} C2 BIX0| oo LY 4 USE AR

o

ol

fujn

MlEotl

0] M== 0|F CESP(The Community Energy Saving Programme: 2009-2012)t
CERT(The Carbon Emissions Reduction Target: 2008-2012)2] SHE{Z2 2FE| 2Lt
ECO1(Energy Company Obligation: 2013-2015), ECO2 (Energy Company
Obligation: 2015-34xK)7t S4Xf TIHF0|0, 2021H1 2022 A7K| TIHE THS Al7|0f
CHet =7t 2bgE A=0|0.
CESP & HEo| 8 Of1X] B T2#o| UStoZ 117Ha~ 50,0000|42] 7tA 2 &7
SEAIRE 10 TWh/yr 0[&2] LE3A0IA| 3E7E & 19.25 Mt COL9| OAtatEA ZHES
2 SO, 201287K| 2EY 85%91 16.31 Mt CO,5 ZEISIC,
CERT &= British Gas, EDF Energy, E.On, npower plc, SSC Scottish Power Retail
S 0 2 729 fHX] ME|A SN BateE EtARZE SHZ 20129 7EK] 293(Mt CO,)2)
HE=HE T 296.9 Mt COEADIU, 0I5 40%01dE Ma?l 182 tyl=
A= 41.3%2 HAZEZAO| RMx=2 1ES Sdlf 0[FHHL.
ECO &= 0% 1XKECO1) 20132 E 2015HMK| ZRIY=ACH, X 2XHECO2)7t 2015
A AE5H 20174 3EMXRE Bx 7|ets Ao @i 2018E 9EHIA| AESH
Zigstal 91, 20174 10¥ HY 4&T2f(the Clean Growth Strategy)e ECO Off Chst
M Q| HMIS 2028EMK| HYSH |2 St HEHO|CH9).
ECO = 117 250,00071* 02 OfHX|MH|A SEA, 400GWh 2 02| HH=
At = 2,000GWh 0% Z&0ts 7tASIME ez §HI20),
OILAX] MHIA 3IAPZE B Bz oR = 8 HEHIE Xz 9 (HHCRO: Home Heating
Cost Reduction Obligation)2t Et4 HiE Xz 2/(CERO: Carbon Emission Reduction
Obligation)2 2 F2&|H, HHCRO 0 i}t
2 HE HIE NS flolil 22 WX 59 2XE
T2 A XqHEel g2 5 fUxe| XSS &
+3Hot0{0F St &£ ECO2 StolAM= OlHX| MH|A 2[A
(CSCO: Carbon Saving Community Obligation)= r
Oy g2 ECO = 7HE 7H+7F AXlE oUX|gE @éi A20| CHoli 3 8AlIEs A
X Lot =, HHRIME|AZ|0] AXIBH 0L K] < 7120 ol HUXI2=S
sl &= AlZot=s ofd! UCt.
20163 127X ECO HMA(0f 2t 2F 712,000712] 2/ HEO0| 0|F0A 1L, 447,000
7HL7t TS, 464,0007t O1&0| EYE WA & 4 UACR. OhF T3 4.2.62

FH

0
i
_Ol
H1
o
OII

HASS Te ;’s|°r 717l ey 53 By
=, CERO O HRHA= RSOt A
zlota, o'% TORICIOlA Fizrol
A E28

25 HRLE _|T

L

B
0
0z

>JE

19 HM Government (2017) The Clean Growth Strategy, Leading the way to a low carbon future
0 https:// www.ofgem.gov.uk/environmental-programmes/eco/about-eco-scheme

1)'S. Hinson, N. Sutherland, T. Rutherford (2018) Energy Efficiency and the Clean Growth Strategy, House of
Common Library
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2018 8E XK 2HE ECO2 QF Tz HAHiE MZUQF(CERO)= ¥
86.33%, & HYHIE MUYR(HHCRO)= & 98.47%, HEXQ! HA| HE 2K 7|&
(PSWMR: Provisional Solid Wall Minimum Requirement)2 97.24%, Z=E &[4
71&(HHMR: Home Heating Minimum Requirement)2 99.24%, 12| X|HHAQ| Efi
BiS XZfQ2(CERO Rural)= 98.53% A5t QICH

Monthly progress towards overall ECO2 obligation

100

CERO% ~— HHCRO% — PSWMR % — HHMR% — CERO Rural%

A2l 42.6 ECO29| 2018 8¥ 7| 9|2 THAISIgI22)

(2) O/= OUXIZSA 2284 o23tH = (EERS: Energy Efficiency Resource Standard)

022 19991 BAARE AKIOR EERS HIES CQI5I0] B1AH 207 0IM #x a2y
JHRl= EERS AIGHT U0, 67135 OILIX| AIRIXIO| Chet S50 SHAIRH KIS
47000 HZS Alg ZOITh EERS Mzl 0|l 22 MulA 7/ei0] &7|xiol 28

uu T mjo

22) https://Mww.ofgem.gov. uk/environmental-programmes/eco/contacts-guidance-and-resources/eco-public-reports
-and-data/scheme
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Fotl HHX|eE3tE Solf HUAIEY =HE oIS ol M=, M= 7HE2 X0
HX| QFF0HE (RPS)”E FAFSHLY.

J2 4.2.7.2 0|UXIEE2 ZHE st 0= 2|3 (ACEEE: American Council for an
Energy—Efficiency Economy)0il MZ 0|=2] = EERS M= Al S=0|Ct. ACEEE 0
=™, 20173 18 7|& EERS HMZE Aldolll U= 2670 = & 71 4=t 7|&2
HAlote F= IHAIFM|=2L 2CEOIUHUERZ, = XHENA 0fH 5%2| 4= SHE Holdl

ALk E 2671 F & 1670 F= HS7IAN et EERS = Al SO|C.

Energy efficiency resource standards by state
arranged by approximate annual electric savings target (2014 - 2020)

L

> 2% 1.5-1.99 1-1.49 .5-.99 <.5% No EERS EERS/RES

a3 427 0|5 FE oUX|SSXt 22 2| FaH| T (EERS) A|diE23)

ACEEE &£ 2015' 7|E EERS Mz S Toiet 50| BR M2 MU0 1.2%HH U
Ol =®otA| B2 FS0A 0.3%01l 2E X0| EERS °| dads SEoful AL e

Ctoa),

23) https://aceee.org/topics/energy-efficiency-resource-standard-eers
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YALEUA=2000E0= AYZE/E YEUUXIALEES STA7A At 4942

o EHJHGP— OIUX] 2ASSl AEHRL MITH-OILX] Mg H UX| 2EefE Sdl 0llLA

TS| 20%E SZot==2 2Fat6tCt. &, 2 0= HUXIEE23 ¥ 2015 (
Energy Efficiency Act of 2015)0| A& EUZ|HA SHAWAME H|EH 7#H0|

Ct. Ol= 2030E7HK| HMHEZ0M 20% 24, TAH/IA E20M 13% HHs SHZ

M2 A7 1.75%, 7tAE AZH 1% HZ SHE ML %Ulf Ungar et al.
0|2 =5l 2030E7kX| 2F 110,0007H2] UKI2|Z

=Y £ UOM, 2040E7IK| AH|IXFS0| OF 1X

Mot ACH

—

8) AE ZZIMEA| M| OjjL7] £L232] A5 Al

[

MHAMOZE DARIMENAMZ HE= ANES ACE XHIXO
At
o

_lgl-_l
Aldot= Atdle 20t 27| OE. HXe2 AHQINE gYE A

2l U 22 #HIE
A=0| CHeE XHYO0LA K]

f
HXIE dFebotd U= 7t WVI= ofK|Et 0] gt A §H0| Ot Hi+E=2 A0ES

O] YHEH SYUAHOILt FHOEY SO|C125. thRF2| R7t0M= BREEAM OJLt LEED 2%
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(1) Breeam Retail

otALE, HHRITIH

BREEAM Retail 2 A0S ?leF RES X&/tsd 7t HEO|H. 0] AS7|E2 &,

LXK A, 2%, 22, EX| 018, ME, XM, +3 U 2% Y 4y IS Tols
9ISt 7IZ0) M2t 222 58 WksPH STk AS0IL FXel ofL4X| S87HHof
50! Qi EPBD Lt EED 9 262 I} BImGI0] OfLIX| 9 Kol #20]Lt EIskol
71ZS0] 240 TR0 01, AN AT MUKILE WRXISOIH ALK FFS & 4
QUIE GiLt, O M2 BTN HRTOISH 412 HOICD Bt obls OfCh

BREEAM Retail 2 Building Research Establishment 0f Qs 7HZ =} H
9 Jh= % 22 JH L TAOIM Al 2FEL QUCH

(3) EU OX|2&HXZE X|& (Directive for Energy-using Products (EuP))

4) https://aceee.org/sites/default/files/state-eers-0117 pdf
5 http://citeseerx.ist psu.edu/viewdoc/download?doi=10.1.1.471.8057&rep=rep1&type=pdf pg 12, 13

http://ec.europa.eu/environment/industry/retail/pdf/issue_paper_1/Energy Efficiency _en.pdf
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EU OIX| ZEME XREP KR WX Ak HIE (EUP: Energy-using Products))S

of IEd0 tioll #otil U2, dFL, ds1, B™e, oK, = =Y St &2
DS

gets 0.

ErP XIE2 T 24 (Eco Design)oil thHet €A 7|ES MAlotH, 0] 7|ES 2&S

t

Xot= MZS 4% R WA TofE = =5 ofd Atk EU YA =
( 7

10| &Alo] 71=E0f R4,

Mzl Tietd HA(Eco Design) 71E0] AHE0] AUt 0] 7IES SZAZ|L U= H|
o

A= M0l ErP A B4 Q7RIS &4oldl USS UE= BAIZ CE 02

[TepA], M2l

ANE 717189 &S =0/ AL & & UL &,

-l

2 nE rr

FA

HUX MEMZS 2Ect 28 =0 A2MESH L+ SXI== HUX|
o
0

Hees ME:e tUXgEsas

GUtoal AHINS0HA 100 SMZZ0 OUHR] 220] Fes TE = UESE S2E HESoke

HUX=tEnt o5 22520 A0 UCH

(3) ERRT: European retail round table (http://www.errt.org/)

EERT = R8 A0 2AQ| XX HOX|Z 1990 H| 2020E77EK| AHHAQ] Of|L K|

[=|
HES 20% Z=5H7|2 otz 0LXIEE M (Declaration on Energy Efficiency)' &

RO FefsiT

9) = U U0 Chst of|Lf2] f22] EPs HA

(1) 5 “Check-in Energyeffizienz Deutschland”
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32 AA[ot= HIFAHUS0 et OUX| 22 7H Sk Zefold ACH, E5

- O
AL, HAIE, SSd=2| Ul 7 8= A=0 tiet

= 2B AH|9

A
=HAE,

HuUXlzE2st HAEs 34 Bkl
C

ojof CHSH =Y F2O| st TS ZXstL! UL,

“‘Check-in Energieeffizienz’= Y O|HX[ZH (DENA)ZL AIYER! 7|25 52
SHIAAE Al D2HEO|H, 0] Z2 s Soff SHEEQ| o|UX| &3t ML SN
Ol 7 oSS RIESHL, OlshHARt HIEQIZS S8t XIEXQ! IEHS S, g% S
F9] OllLX] MY H Xg X Y0 CfSt 7H Bis DAMGHH, D20y AHRLAO|Mt

E
SAAE B ZeiE flet kotRE +Ecle E3
201532 H 2018EMK| 440 Z E

S 2 SAZO| HOotal ALk XH, Als, ARUAHOIM &HE Y& weh us

93]9 LIl AL JHE|EIUCH, 0|2 EMZ A1H F0{L 140t0] OJAfA

26) https://effizienzgebaeude.dena.de/newsroom/insight-nichtwohngebaeude/
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2719 J0|ERolS +~EIHCE

Cte O3 4.2.8.2 “Check-In Energieeffizienz” 20 S& 2 SAEIO| =Q L XX
2LE LIEtH X|Z0|C

DENA AlH Z=HEES Sofl 0ot SA1E SUAE & S8 JV|YPS2 FIHEQ EXg
2 X2 84 S=O| 2|REE =EY £ HUE

HESIE Soll T2 &0 7|gel delet HE 3] 7|2, 2|22 T 249 oHX]|
AHIE ZLEY Mb|A, oUX|eEst 2|22 43 S5 3 0FAE X1, 28 A=2A49
O|OIX #+= 7|8 S A& 21 UCt.
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dena-Modellvorhaben

»Check-in Energieeffizienz".
Regionale Verteilung der ausgewadhlten Hotels & Herbergen.

3
Quielie: Deutsche Energhe-Ageniur GmbH [dena) / Stand: 052017

13 428 £ “Check-In Energieeffizienz” 0] S 9l S AHIO| 2xeiE27)

27) DENA (2018), dena-ANALYSE: Insight Hotelimmobilien Bundesministerium fuer Wirtschaft und Energie
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(1) EU HIO|HME sis4E “Code of Conduct for ICT”

EU = &33t= HI0|E MEQ| Of4X] AH[O| ChS3H7| @faH, 2008 EU SSATIEIJIRC:
Joint Research Center)Oll 2Jaf 2Y%= ALAQ! O|UMEIE=Z HI0|H MY HSHH
(code of conduct for Energy Efficiency in Data Centres)2 =otd, HIO|H MIE
GilHX| =201 Chet O[olE =41, CIAS Mo, 2 Al = 3 283t HE 2 |H
S= MRre=M, H0|H ME AREFLE 2SFAI7E HIE 280 YO = H0|H ME
AHIE 20U = UEE 835 HHoliIA} ot UL
gz 200040 SR 3|(EuropeanCommission)= AtEA Mz £HOZ |CT S
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B 439 25WG0TE) 27t7 XY Yoy, Y HIASY BUEY

(2017.10~2018.09)
Bn | 1@ | 2@ | 3% |48 |58 | 6% |72 | 8g | 9% |l0@ |11® | 128 | ¥

< (kWh) | 7018 | 6133 | 451 | 3019 | 189 | 1835 | 3717 | 401 | 157.8 | 236.1 | 446.2 | 625.1 |4,6834
% (kWh) | 7183 | 5624 | 504.3 | 3309 | 2085 | 2504 | 368 485 | 1799 | 2584 | 506.1 | 684.5 |5,056.7

<A M7|183>

7122 2(]) | 24,640 | 24,640 | 24,640 | 24,640 | 24,640 | 24,640 | 24,640 | 24,640 | 24,640 | 24,640 | 24,640 | 24,640 | 295,680
T (R | 64,776 | 56,608 | 29,405 | 19,684 | 12,323 | 19,924 | 39,289 | 42,386 | 10,289 | 15,394 | 41,184 | 57,697 |408,958
7|92 | 89416 | 81,248 | 54,045 | 44,324 | 36,963 | 44,564 | 63,929 | 67,026 | 34,929 | 40,034 | 65,824 | 82,337 | 704,638

<B3 M7|a3>

712 Z(]) | 24,640 | 24,640 | 24,640 | 24,640 | 24,640 | 24,640 | 24,640 | 24,640 | 24,640 | 24,640 | 24,640 | 24,640 (295,680

MEHZFQF(R)| 66,299 | 51,910 | 32,880 | 21,575 | 13,594 | 26,467 | 38,898 | 51,265 | 11,729 | 16,848 | 46,713 | 63,179 441,357

HM7|23 90939 (76,550 | 57,520 | 46,215 | 38,234 | 51,107 | 63,538 | 75,905 | 36,369 | 41,488 | 71,353 | 87,819 (737,037
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= = a 1S ="
H 4310 5322}t 17}7 X|GHLE, S2+MEd HMI| AL Al Ho|eag AlM
(2017.10~2018.09)
[fin 1< 2 3¢ 42l 52 6 74 8al 9¢ log 118 12¢ A
A T (kWh) 701.8 613.3 451 301.9 189 188.5 3717 401 157.8 236.1 446.2 6251 4,683.40
72 18 28 3@ 48 58 e¥ 7@ 8¥ 9@ 108 LE g i
x| g
701.8 613.3 451 301.9 189 188.5 371.7 401 157.8 236.1 446.2 625.1 4683.4
7| AH|
AlES] M 7| AH| 300 300 300 300 300 300 300 300 300 300 300 300 3600
SHA|(kWh) 1001.8 913.3 751 601.9 489 488.5 671.7 701 457.8 536.1 746.2 925.1 8283.4
Xgud Hr1e8
2= 24,640 24640 24,640 24640 24640 24640 24640 24640 24640 24640 24,640 24,640 295,680
=] 64,776 56,608 29,405 19,684 12,323 19,924 39,289 42,386 10,289 15394 41,184 57,697 408,958
H7|2 (&) 89,416 81,248 54,045 | 44324 36,963 44,564 63,929 67,026 | 34,929 40034 65824 82337 704,638
XY™ + MM HIad
Feig
265,280 235,900 184,220 136,680 100,630 100,630 159,010 168270 90,740 115,630 182,630 239,740 1,979,360
7|23
43,120 43,120 43,120 43,120 43,120 43,120 43,120 43,120 43,120 43,120 43,120 43,120 517,440
Askg
92,485 84,270 48,965 39,250 31,882 31,882 51,687 74,095 29,861 34,947 68,856 85,378 673,558
H7|22H
154,170 144,830 104,690 | 93,640 85270 85270 107,780 133,260 | 82970 88,750 127,310 146,090 1,354,030
44390 44390 44,390 44390 44,390 44390 44,390 44390 44,390 44390 44390 44,390 532,680
FEHR+UBER
M3 89416 81,248 54,045 44324 36,963 44,564 63,929 67,026 34,929 40,034 65824 82337 704,639
— [=]
133,806 125638 98,435 | 88,714 81353 88954 108319 111416 79,319 84424 110,214 126,727 1,237,319
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